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INSTRUCTIONS TO ABSTRACTOES,

GIVING THE

NOMENCLATDEE AND SYSTEM OF NOTATIOX

ADOPTED IN THE ABSTRACTS.

1. Before begmning to write an abstract, it is desirable to read

l^throagh the whole of the original paper, in order to form a judgment
as to its importance, and as to the scale on which the abstract should

iccordingly be made.
2. The abstract should mainly consist of the expression, in the

ibstractor's own words, of the substance of the paper.

3. The abstract should be made as concise as possible, consistently

[with a clear and accurate statement of the author's results or theories,

Lue regard being paid to their import.

4. If an abstract of a paper on the same subject, either by the
buthor of the paper abstracted, or by some other author, has already
ippeared, note should as a rule be made of this fact. Important
jferences to the researches of others quoted by an author should be

[reproduced in the abstract. Always employ figures instead of

[Roman numerals for references, thus:

—

Annalen^ 221, 92, instead of

jcxxi, 92.

5. If an abstractor is acquainted with papers previously published
jby other authors containing statements either practically identical

[with, or opposed to, those in the paper abstracted, and to which no
[^reference is made, he should notice their agreement or contradiction

fin a foot-note.

6. As a rule, details of methods of preparation or analysis, or
generally speaking of work, may be omitted, unless such details are

jsential to the understanding of the results, or have some inde-

)endent value.

Nomenclature.

7. Employ names such as sodium chloride^ potassium sulphate^

*,thyl acetate, and use the terminals ous and ic only in distinguishing
jompounds of different orders derived from the same elementary
idicle ; such, for instance, as mercurous and mercuric chloride, sul-

)hurous and sulphuric acid.



8. Term compounds of metallic and alcoholic radicles witli the g^ronp

OH, hydroxides and not hydrates ; for example, potassium hydroxide,

phenyl hydroxide, the name hydrate being reserved for compounds
supposed to contain water of combination or crystallization. Com-
pounds such as CHaONa, CgHsONa, CrHisONa, &c., should be termed
sodium methoxide, ethoxide, heptyloxide, &c.

9. Apply the term acid only to compounds of hydroofen with
negative radicles, such as HNO3, H2SO4, H3PO4, and denote the oxides

which form acids by names such as sulphuric anhydride, carbonic

anhydride. Term salts containing an amount of metal equivalent

to the displaceable hydrogen of the acid, normal and not neutral

salts, and assign names such as hydrogen sodium sulphate, hydrogen
disodium phosphate, &c., to the acid salts. Basic salts are as a rule

best designated merely by their formuloe.

10. Use names such as tfyiethane^ ethane, &c., for the normal
paraffins or hydrocarbons of the OmH2m+2 series of the form
CH3*[CH2]6-CH3, &G. The isomeric hydrocarbons are usually most con-

veniently represented by names indicating their relation to methane
;

for example, CHa'CHa'CHa-CHa = propylmethane ; CH3'CH(CH3)2 =
isopropylmethane or trimethylmethane ; or, although less frequently,

by names such as diisopropyl.

11. Term the hydrocarbons C2H4 and C2H2 ethylene and acetylene

respectively (not ethene and ethine). Distinguish the homologues of

ethylene, whenever possible, by names indicating their relation to it,

such as methylethylene, dimethylethylene, &c., denoting the di-deriva-

tives of the form C„H2«4.i'CH!CH*C„H2»+2 as a-, and those of the

form CH2:C(C«Ho„+i)2 as /3-compounds, thus: CHa'CHiCH-CHa =
a-dimethylethylene ; CH2!C(CH3)2 = /3-dimethylethylene. Similarly,

use names such as methylacetylene and dimethylacetylene for

the homologues of acetylene of the form CH:C*C„H2«+i and
CMH2«+i*C:C*CnH2M+i. Adopt the same allene for the hydrocarbon
CH2!C*.CH2, and indicate the relation which its homologues bear to

it in the same manner as pointed out for acetylene.

12. Distinguish all alcohols, that is, hydroxyl-derivatives of hydro-
carbons, by names ending in ol; such as quinol, catechol, resorcinol,

saligenol, glycerol, erythrol, mannitol, instead of hydroquinone, pyro-

catechin, resorcin, saligenin, glycerin, erythrite, mannite. Compounds
which are not alcohols, but which are at present distinguished by
names ending in ol, may be represented by names ending in ole, if a

systematic name cannot be given. For example, write indole instead

of indol : furfuraldehyde instead of furfurol ; fucusaldehyde instead

of fucusol. Ethers derived from phenols, such as CeHj-OCHs, &c.,

hitherto called anisol, anethol, &c., may be distinguished by names
ending in oil, as anisoil and anethoil.

Alcohols should be spoken of as mono-, di-, tri-, or n-hydric,

according to the number of OH groups.

13. Compounds analogous to the acids of the lactic series containing

the groupOH should be termed hydroxy-devivativea^eijid not oxy-deriva-

tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds
containing the analogous groups C2H5O, CsHsO, CHs'COO, &c., should

in like maimer be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus



efchoxypropionic acid instead of etbyl-lactic acid; 3 : 4s dietlioxybenzoic

acid instead of diethylprotocatecliuic acid ; and acetoxypropionic

acid instead of acetyl-lactic acid. Terms such as diethylprotocatechuio

acid should be understood to mean a compound formed by the dis-

placement of hydrogen-atoms in the hydrocarbon radicle of proto-

catechuic acid by ethyl, viz., C6H(02H5)2(OH)2-COOH, and not

C6H3(OC3H5)2'COOH, just as dibromoprotocatechnic acid is understood

to be the name of a compound of the formula 06HBr2(OH)3*COOH.
14. The term ether should be restricted to the oxides of hydro-

carbon radicles, and the so-called compound ethers should be repre-

sented by names similar to those given to the analogously constituted

metallic salts (comp. 12).

15. Compounds of the radicle SO3H should, whenever possible, be

termed sulphonic acids, or failing this, sulpho-compounds : as benzene-*

sulphonic acid, sulphobenzoic acid, and not sulfi-compounds. Com-
pounds of the radicle S02*NH2 should be termed sulphonamides.

16. Basic substances should invariably be indicated by names
ending in ine, as aniline, instead of anilin, the termination in being

restricted to certain neutral compounds, viz., glycerides, glucosides,

bitter principles, and proteids, such as palmitin, amygdalin, albumin.

The compounds of basic substances with hydrogen chloride, bromide,

or iodide should always receive names ending in ide and not ate, as

morphine hydrochloride and not morphine hydrochlorate.

Notation.

17. Equations should he omitted unless essential to the under-

standing of the results; they, as a rule, should not be written on a

separate line, but should " run on " with the text.

18. To economise space, it is desirable : 1, that dots should be used
instead of dashes in connecting contiguous symbols or radicles, when-
ever this does not interfere with the clearness of the formula; 2, that

formulae should be shortened by the judicious employment of the

symbols Me for CH3, Et for C0H5, Pr« for CHa'CHs-CHs, Pr^ for

CHCCHa)., Ph for CeHg, Ac for CO-CHs, and Bz for CO-CeHs; and
o, that formulae should be written m one line whenever this can be

done without obscuring their meaning. For example :

CCl3'CH(OEt)2 instead of CCl,—CH<^^'^'

[CCl3-CH(OH)]2S instead of cctcHOH^^
CH2 : CH2 instead of CU^—CBi

CH : CH instead of CH=CH
nxT C^CH

CH i C-CH,-CHa-C : CH instead of
|

' "~

CH2—C=CH
CHMe : CHPr* instead of CHj-CH—CH-CHj-CH/CH,



Ivi

Qjj CzzCH
COOH-Cn : CMc-COOH instead of '

I |

COOH COOH

CH3CH3

CH^Br-CBrMc instead of CBr

CH.B
(

CH3
I

CO
CEtjAc-COOEt instead of I ^ tt

CH.-CHMe^-. ^ _ .

CH,CHMe>^^"^*^"^"^

2

COOC2H5

CHo—CH-CHa

CHo—CH-CHa

CHPh(OBz)-CH(OBz)-COOEt instead of

C6H5-CH(0-CO-C6H5)-CH(0-COC6H5)-COOC2H5.

19. In representing the constitution of benzene-derivatives, as a
rule, merely indicate tlie relative positions of the radicles in tlie

symbol of benzene by figures, instead of by means of the hexagon
symbol, for example :

—

Paradibromobenzenesulphonicacid, C6H3Br2'S03H[Br : SOaHrBr =

Br

/\ SO3H
1:2:4] instead of the figures always being used in

\/
Br 1

the oi'der
6 /'\ 2

5M 3

Relatively to the position 1, the positions 2 and 6 should always bo
spoken of as or^/io-positions, 3 and 5 as me!^a-positions, and 4 as the

;9a^ra-position. It is better, however, in speaking of tlie derivatives of

benzene, to express their constitution by giving them names such as

1 : 2 dibromobenzene, 1 : 3 dibromobenzene, &c., rather than by terming
them ortho- or meta-dibromobenzene, &c.

20. Moreover, in representing the constitution of derivatives of other
"closed-chain" hydrocarbons do not, as a rule, employ graphic formula?,

but merely indicate the position of the radicles introduced in the fol-

lowing manner:

—



Ivii

hi the case of naphthalene, express the position of the radicles

introduced in place of hydrogen relatively to the carbon-atoms

common to the two "rings," and number the positions in the one ring

1, 2, 3, 4, and those in the other 1', 2', 3', 4' in the order shown
by the annexed symbol :

—

r 1

2' /\/\

4' 4

The dichloronaphthalenes, for example, are spoken of simply as

1 : 2 dichloronaphthalene, or dichloronaphthalene[Cl : CI = 1:2], &c.,

thus :

—

CI

1 : 2 dichloro- /\/\ ci
naphthalene =

1 : 3 dichloro-

naphthalene =

CI

\/\/ CI

1 : 1' dichloro-

naphthalene =

1 :
3' dichloro-

naphthalene =

CI CI

CI

CI \/\/
In the caf?e of diphenyl, indicate the position of the radicles rela-

tively to the carbon-atom of one Ce group which is associated with the
other Ce group, and number the positions in the one group by the
figures, 2, 3, 4, 6, 6, and the corresponding positions in the other group
by the figures 2', 3', 4', 5', 6'. as shown by the following symbol

:

2' /\ 6'

3' 1^/5' KX
4

Thus the mono-derivatives, the bromodiphenyls, for example, are
represented as

Bromodiphenyl [Br = 2]
[Br = 3]
[Br = 4]

nnd tlio two dibromodiphcnyh
i

/\ Br

Br
and

/\ /\
are respectively dibromodiphcnyl [Br : Br = 2 : 3]

and dibromodiphcnyl [Br : Br = 2 : G'].



Tn the case of anthracene, employ tlie following symbol, and indicate

tho position of the radicles relatively to the central Crgroup

:

V 1

4/ 4,

Examples

:

Alizarin, C6H4 ! 0,0^ ! CcHo(OH)2 [OH : OH = 1 : 2].

Quinizarin, C6H4 1 C2O3 1 CeHsCOH)^ [OH : OH = 1 : 4].

Anthraflavic acid, CeHaCOH) I C^Oj I CeHgCOH) [OH : OH = 2 : 3'].

Purparin, CeH* ! C3O2 ! C6H(OH)3 [OH : OH : OH = 1 : 2 : 4].

In speaking of compounds such as these, their constitution may be
represented by the names

1 : 2 Dihydroxyanthraquinone = Alizarin.

1:4 „ = Quinizarin.

2:3' „ = Anthraflavic acid.

1:2:4 Trihydroxyanthraquinone = Purparin.

Always include the letters and figures indicating the constitution of

derivatives of closed-chain hydrocarbons in square brackets.

21. In the case of thiophen, express the position of the radicles

introduced relatively to the sulphur-atom by numbers, as shown by
the following symbol

:

S

5 /\ 2

hi the cases of pyrroline and pyridine, indicate the position rela«

lively to the nitrogen-atoms as shown by the following symbols:

1

N
5/\3



lix

In the case of qainoliiie, express the positions rohitivolj to tlie

carbon-atoms common to the two ring's, and number the positions in

the carbon ring 1, 2, 3, 4, and those in the nitrogen ring 1', 2', o', 4'

in the order shown bv the annexed symbol :

—

1'

1 N

^\/\/ ^'

Th>i Editor s decision, in all matters coiuiected ivith the Abstracts^ must

be considered final.
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General and Physical Chemistry,

Refraction and Dispersion of Sodium Chlorate. By P.

Ddssaud {Cowpt. rend., 113, 291—292).—The measurements were
made with several different forms of refractometer, but the diverg-

ences between the results obtained with different instruments did not

seem to follow any definite law. The following are the indices of

refraction at 28" :

—

a.

1-51097

Cdg.

1'53883

B.

1-51163

Caio.

1-54242

C.

1-51267

Cd„.

1-544-21

1-51510

edi2.

1-54700

h.

1-51933

1-57203

F.

1-52161

Cd,s.

1-58500

The mean variation of the index of refraction is —0-000057 per
degree, and seems to be practically the same for all the visible rays.

C. H. B.

Relation between the Index of Refraction, Density, Molecu-
lar Weight, and Diathermanous Power of a Substance. By
Aymonnet (Compt. rend., 113, 418—421).—If A is the diathermanous
conductivity of a certain substance, A = JMY^, where M is the mass
contained in unit area of substance of thickness k\, and V is the
mean velocity. M = hXd, d being the density of the liquid. If Jc is

proportional to the thickness g of a molecule, k = Ce, where C is a
constant. If the molecule is spherical, e = {ejdY^, e being the molecu-
lar weight. Suppose V = n — \, where n is the index of refraction,

then

AP = \Ceh d\ (ii - iy\

where P is a correction applied on account of reflection.

VOL. LXII. h
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The author verifies the above formula by observations with water,

alcohol, benzene, chloroform, and carbon bisulphide. H. C.

Emission Spectra of Neodymium and Praeseodymium
Oxides and of Luminous Soliols containing Neodymium. By
L. Haiti NGER (Monatsh., 12, 362—367).—Welsbach found that praeseo-

dymium oxide gives a continuous emission spectrum, and neo-

dymium oxide a discontinuous spectrum similar to that noticed by
Bunsen in the case of didymium oxide. The author confirms Wels-
bach's observations with neodymium oxide, using this oxide mixed
with aluminium oxide for the production of the spectrum. The
lines are found to vary somewhat, both in intensity and position, on
long-continued heating of the mixed oxides, and also if magnesium is

substituted for aluminium oxide. Praeseodymium oxide, which alone

has no emission spectrum, shows one when mixed with aluminium
oxide. This behaviour may, perhaps, be explained by assuming that

a higher oxide is formed when the salt is heated alone, but not when
mixed with other oxides. No emission spectrum was, however,
obtained on heating praeseodymium oxide in a reducing atmosphere.
The presence of a trace of neodymium in calcium sulphide causes a
phosphorescence, the spectrum of which is similar to the absorption

spectrum of concentrated solutions of neodymium salts. H. C.

Study of the Chemical Neutralisation of Acids and Bases,
by means of their Electrical Conductivities. By D. Berthelot
(Gompt. rend., 113, 261—268).—A summary of the results of the
researches previously published. Potassium hydroxide, a strong base,

with hydrochloric acid, acetic acid, or phenol gives compounds which
have almost identical conductivities, behave as true salts, are stable

in solution, and are not decomposed by water. Ammonia, a feebler

base, with hydrochloric acid and acetic acid gives stable compounds,
but with phenol only an unstable compound with a higher resistance

than the normal salts, and, to a large extent, dissociated by water.
Aniline, a still feebler base, gives with hydrochloric acid a stable

compound that is a good conductor; with acetic acid an unstable
compound with a considerably higher resistance ; and with phenol
only a non-conducting mixture without any trace of combination.

Experiments with the hydroxybenzoic acids, which unite the
functions of an acid and a phenol, show that, whilst the presence of
the two functions can be readily recognised, they affect one another
in a manner more or less marked according to their relative positions

in the molecule. C. H. B.

Calculation of the Specific Heat of Liquids. By G. Hinkichs
(Compt. rend., 113, 4^i8—471).—In the liquid state, molecules rotate
round the natural axis, for which the moment of inertia is a minimum.
If i is the moment of inertia, M the mass of the molecule, and /> the
radius of gyration, i = Mp"^. The total energy, c, of the molecule of
a liquid is the sum of the energy of rotation and of the potential
energy, which is a function of the absolute temperature T,

e = krr + M0(T) = Me,
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where e = IcfrT + 0(T), the total energy of unit mass. The specific

heat, c, of unit mass will be obtained by differentiation of e with

regard to T,

c = Kfj' + 0'(T).

The author shows that a formula of this kind holds in the case of

the ethereal salts of the fatty acids, taking Schiff's observations of the

specific heats of salts of this series. H. C.

Second Law of Thermodynamics and its Application to
Chemical Phenomena. By H. Le Chateliep. (Bull. 8oc. Chim.

[3], 5, 837—840).—Carnot's principle is directly applicable to

chemical changes, if all restriction as to the nature of the equilibrium'

established by the change is removed. The same reasoning which is

applied to the establishment of heat equilibrium may then be applied

TO chemical equilibrium. The available energy obtainable from two
different states of the same system will be the same for all reversible

transformations of the one state into the other, and independent of

the means employed for rendering this energy available, and will be

greater for reversible than for non-reversible transformations. The
author shows how from this principle may be deduced, in a very
simple manner, the laws of isodissociation which he formerly ob-

tained by a far more complicated process—starting from the two
equivalent principles of Clausius. H. C.

New Isothermal Curves for Carbonic Anhydride. By E. H.
Amagat (Compt. rend., 113, 446—451).—The author has determined
the isothermals for carbonic anhydride for every 10° from 0° to 100°,

and also for the temperatures 32°, 35°, 137°, 198°, and 258', The
pressures were taken up to 1000 atmospheres, and the method em-
ployed was that described in former communications. The results are

given in tabular form, and the isothermal curves for each of the

temperatures taken. The following table is given for the pressures of

liquefaction of carbonic anhydride at the temperatures under ex-

amination :

—

Temperature 0° 10° 20° 30°

Pressure in atmospheres 35'4 4t*4 56'4 70'7

The full discussion of the results is reserved for a future paper.

H. C.

Heat of Formation of Platinic Bromide and its principal
Compounds. By L. Pigeon {Compt, rend., 113, 476—479).—Pla,
tinic bromide, prepared by carefully heating hydrogen platinic brom-
ide, was dissolved in water, 986 Cal. being developed. The solution

was then reduced by metallic cobalt, the heat developed being
93*59 Cal. By subtracting the heat of formation of the cobalt

bromide, 145-88 Cal., we get for the heat of formation of dissolved

platinic bromide 5229 Cal., and from this the heat of formation of

the solid salt, 4243 Cal. Solid platinic bromide dissolved in hydro-
bromic acid solution (1 mol. in 4 litres) gives rise to a development
of l!3"27 Cal., from which the heat of formation of a solution of

b 2



ABSTRACTS OF OHfiMIGAL PAPERS.

hydrogen plafinic bromide from platinum, bromine, and hydro-
broraic acid is 60 70 Gal. The formation of the crystalline salt

HoPtBrg -f 9H3O is attended by the development of an additional
2-86 Cal. ^ .

The author draws attention to the fact that the heats of forma-
tion of the compounds of platinum and bromine are, when gaseous
bromine is taken, very nearly equal to the heats of formation of the
similar compounds of platinum and chlorine. H. C.

Heats of Combustion and Formation of Nitrobenzenes. By
Berthelot and Matignon (Compt. rend., 113, 246—249) :

—
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the atomic proportions in Table I being calculated to 720 carbon

atoms to avoid decimals ; 72 is the proportion of carbon atoms found

in white of egg by Liebeikiilm.

GljCGcine
Alanine
Leucine
Sareosine
Hippuricacid. .

.

Aspartic acid . .

.

L'rea

Asparagine
Kreatine (cryst.)

Kreatine (an-

liydrous). . . . .

Uric acid

Guanine
Caffeine

Composition.

C2H5NO0
CJI7NO;

C3H7NO.
C9H9NO,
C4H7NO4
CH4N2O

C4H9N3O2.H2O

C^HglS^^Os

C5H4N403
C5H5N50
C3H10N4O2

Mol.
weight.

75
89

l:U
89

179
133
60

132
149

131
168
151
194

Calorific

value.

Cal
234
387
855
401
1014
385
152
463
553

560
460
586
1014

Heat of
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Maximum Density of Water. Bj H. M. Verxon {Phil. Mag.

[5J, 31, 387—392).—The author investigated the rate of cooling of

quantities of water from 30° down to 0°. His thermometer was read

to 00 1
" by means ot a cathetometer. When the water was not

stirred, there was a sudden break in the cooling curve about 4* 7°,

which is therefore to be considered the point of maximum density.

No breik appeared when the water was stirred, the natural convec-

tion currents not then having free play; but from the form of the

curve it would seem that the specific heat of water between 0" and
12° is about 3 per cent, greater than between 16° and 30''. Both the

increased specific heat and the maximum density are considered by
the author to have their cause in an aggregation of (HaO)^ molecules
to (HoO)4 molecules about 4^^ as the water cools. J. W.

Expansion of Water. By C, Scheel (Chem. Centr., 1891, ii,

409—410; Inaug. Diss., Berlin).—The author has determined the
expansion of water between 0" and 33° by means of a glass apparatus,

the volume being read off on a capillary tube. (For a complete
description of it, see the original paper.) The absolute expansion of

water was found to be 0*0408059, the minimum being at 4*058".

J. W. L.

Dilatation of Phosphorus and its Change of Volume at the
Melting Point. By A. Leduc (Com-pt. rend., 113, 259—261).—
Phosphorus expands almost regularly up to its melting point, which
is 44"2° on the mercurial thermometer, and 44*1° on the normal ther-

mometer. At this point, without any appreciable change of tempera-
ture, there is a considerable expansion, the ratio of the volume of the

solid phosphorus to that of the liquid phosphorus being 1 : 1*0345.

Kopp's number was 1'0343.

The expansion of either solid or liquid phosphorus can only be
represented by a formula with three terms, but the author is not able

to state the coefficients precisely. The value of the mean coefficients

on the normal thermometer between 0° and 44'1" is 0*000372, and
between 26° and 50°, 0*000560, the latter being calculated on the
volume at 0°. These values differ considerably from those given by
Kopp. C. H. B.

Capillary Constants of Salts at their Melting Points. Bv
J. Traubk (Ber., 24, 3074—3080;.—The author has determined the

capillary constants of a large number of salts at temperatures just

above their melting points. The method adopted was that of weigh-
ing the drops which fell from a single perforation in a small disc that

formed the end surface of a short cylinder let in to the bottom of a

platinum or porcelain crucible. This crucible was so heated, by
means of an ordinary gas flame or by the blowpipe, that the flame did

not come in contact with the hanging drop. The salts investigated

were potassium and sodium salts, and the ratios (T) of the weight of

the drops to the weight of the water-drop at 0° from the same vessel

are tabulated.

From his results, the author deduces the following conclusions :

—

Capillarity may be considered a " colligative" property. The con-
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stants for tbe salts of the fatty acids are unusually small, diminif*hing

]'apidly as the series is ascended. For the other salts the constants

(T) of the potassium salts of monobasic acids lie between 112 and
157; of bibasic and multibasic acids, between 168 and 231. The
limits for the constants of the corresponding sodium salts are

] 23— 161, and 189—325. The difference T^^ — Tr increases with

the number of equivalents of the metal in the salts. It is doubtful if

tri- and qnadri-basic acids can, in this way, be distinguished from
bibasic acids, but the author considers it always possible to distinguish

between the latter and monobasic acids. The method points to

the following formulas as being correct :—KoFg, KaPaOe, NaoPoOg,

K^As^Oe. J. W.

Mutual Solubility of Salts in Water. By W. W. J. Nicol
(Phil. Mag. [5], 31, 369—387).—Under the heading " The Mutual
Solubility of Salts," the author groups the phenomena due to the

mutual influence ottwo salts on each other's solubility in water. He
gives an historical survey of the work done on the subject, and pro-

ceeds to Communicate his own experiments on the chlorides and
nitrates of sodium and potassium taken in all possible combinations
of pairs with a common constituent. The method of experiment
adopted w^as as follows :—A salt was taken, and solutions containing

1, 2, &c., gram-mols. of this salt in 100 gram-mols. of water were
prepared. These solutions were then saturated at a detiuite tempera-
ture with the other salt added in excess, and the total salt in solution

determined. Precisely similar determinations were made with definite

molecular solutions of the other salt. The solubility of each salt

separately in water was then determined, and finally, the solubility of

both salts when simultaneously added in excess to water was also

ascertained.

The results are presented in the form of tables, formulae, and curves.

In general, the presence of one salt diminishes the solubility of the

other, but in the case of the nitrates of potassium and sodium, the

presence of the one in solution increases the solubility of the other.

(Compare Nernst, Abstr., 1890, 3; Le Blanc and Noye«, Abstr.,

1891, 388.) J. W.

Cryoscopic Behaviour of Dilute Solutions. By J. Traube
{Ber., 24, y071—3074).—Eykmann and Arrhenius have pointed out
(Abstr., 1891, 972 and 1148) that the observations of the author on
the freezing point of dilute solutions, in particular of those of cane
sugar, are not in accordance with their own experiments, or with
those of Tammann and Pickering. The author upholds his numbers,
and attributes the discrepancy to the other observers having cooled
their solutions too far below the freezing point before making obser-

vations. J. W.

Automatic Replacement of Mercury in Sprengel Pumps.
By A. Vekneuil (Bull. Soc. Chim. [3], 5, 748—750).—The mercury
is continuously and automatically transferred from the lower to the

upper reservoir by the action of a water-pressure or similar pump.
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tlie suction-tube of which is attached to the upper end t of a small

bulb, connected by tubes a, h to both reservoirs, and placed about

40 cm. above the upper one. The contents of the Tower reservoir

are thus forced into the bulb by atmospheric pressure, and allowed to

fall into the upper reservoir by their own weight. The tube a is

3 mm. in internal diameter, end is recurved at the lower end, the level

of the mercury at that point being so adjusted that much air and little

mercury passes up the tube ; the tube 6 is 6 ram. in internal diametei*.

The apparatus is applicable to most existing mercury pumps. It is

not intended to be used at starting, as it is found more convenient to

transfer any considerable quantity of mercury by hand than to make
the apparatus of unnecessarily large dimensions. An incidental

advantage is that the mercury is brought into contact with air

under conditions favourable to the oxidation of impurities.

Jn. W.
Block Support for Tubes. By A. Gawalovski {Zeit. anal.

Clu.m., 30, 581—583).—Two elongated blocks of hard wood, laid side
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by side, have rectangular grooves ploughed in their contiguous faces,

so as to form a channel, the cross section of which corresponds,
approximately, with the shape of the bulbs of a Peligot's (J-*^'^^-
The blocks are then united by screws. Upright pieces ot* wood, of

various heights, shaped so as to fit and slide in the channels, can be
inserted to give support to the jJ'^^'^^S' "^ to carry horizontal tubes
on their upper, grooved edges. To these pieces the tubes are
attached by spring clips. A train of tube apparatus can thus be held

by a single support. M. J. S.

Formation of Mixed Crystals. By H. Bkhrens (Rec. Trav.

Chini., 10, 57—64).— 1. Double Salts of Mercuric Thiocyanate luitli

Zivc, Cadrnium, Cobalt, and Copper Thiocyanates.—The salts having
the following compositions, crystallise well :—Hg(CNS)o,Zn(CNS)'.

;

Hg(CNS)o,Co(CNS),; 2Hg(CNS)2,Cd(CNS)o ; and

Hg(CNS)o,Cu(CNS)2 + H2O.

The zinc and cobalt double salts are homogeneous crystals, the former
colourless, and the latter deep-blue. The cadmium salts afford

analogous, pale-blue crystals, which, in the ease of the double salts

of zinc and cadmium, are almost identical in form with those of zinc

mercury thiocyanate ; consequently, two double cadmium mercury
thiocyanates should exist and correspond with the formulae

2Hg(CNS)o,Cd(CNS)2 (Nordstrom's salt) and Hg(CNSo),Cd(CNS)2
respectively, which are analogous to the ammonium salts

Hg(CNS)o,NH4CNS and Hg(CNS)o,2NH4CNS.
From the liquid obtained by the addition of mixed solutions of

cobalt and cadmium nitrates, or of cobalt and zinc nitrates, to a very
dilute solution of ammonium mercury thiocyanate, colourless needles

separate ; these break up on the addition of ammonium thiocyanate,

when the mother liquor afibrds the large, mixed, deep-blue crystals,

noted above.

No mixed crystals of cobalt and copper compounds could be

obtained. With the blue crystals of the cobalt salt, yellowish-green
crystals of mercury copper thiocyanate occur, a result the author
ascribes to a reaction induced by the water of crystallisation the
double copper salt contains.

Addition of mercury ammonium thiocyanate to mixed solutions of

copper, zinc, cobalt, and cadmium salts, determines the formation of

mercury copper thiocyanate, and characteristic brown-violet crystals of

mercury zinc copper thiocyanate, which contain no cobalt, and are

isomorphous with the zinc compound. These do not alter when heated
at 120'', whereas the dark-green needles of mercury copper thiocyanate
become dark and opaque. The author concludes that, in presence of

much zinc, mercury copper thiocyanate loses its water of crystallisa-

tion yielding mixed crystals with mercury zinc thiocjanate, whereas
when mercury copper thiocyanate crystallises alone, it always con-

tains a molecule of water of crystallisation.

2. Silver Chromate and Silver Sulphate.—The small, red crystals,

forming the precipitate produced by the addition of potassium
dichrouiate solution to a silver nitrate solution acidified with nitric
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flcid belong, like potassiinn dichromate, to the clinorhombic system.

If silver sulphate be substituted for silver nitrate, the blood-red

crystals yielded at first are monoclinic, but are succeeded by the

deposition of orange-yellow, orthorhombic crystals of the mixed salt

A^oSOi 4" AgoCr04, with liberation of chromic acid.

3. Phosphates mid Arsenates of the type NH4MgP04 -\- 6H..0.

—

Salts of this type foi-m hemimorphic orthorhombs. The correspond-

ing hemimorphic double phosphates of magnesium, manganese, cobalt,

and nickel are known, and the author has prepared the analogous

arsenates of calcium, zinc, and copper. He describes and figures

crystals obtained by him in endeavouring to produce mixed crystals

of these salts, in order to determine if their constitution was of the

same type as the magnesium derivative. Although in this respect

his results are not conclusive, yet from the development of the

crystals he concludes that neither a central point nor a plane of

symmetry is necessary to the development of hemimorphic crystals,

since they originate equally well from a lateral plane or a summit.
T. G. N.

Inorganic Chemistry.

Revised Hydrochloric Acid Tables. By G. Luxge and L.

March [-EWSKI {Zeit. avg. Chem., 1891, 133— 135).—The authors have
constructed a very useful table, giving the specific gravities (reduced
by Kohlrausch's formula to vacuum and 4° C), the corresponding

degrees of Baume's and Twaddell's hydrometers, the percentage of

hydrogen chloride by weight, the percentage of weight of 18°, 19°,

20°, 21°, and 22° acid, and the number of kilograms of the said acids

contained in 1 litre. The specific gravities were taken with the

utmost care in a specific gravity bottle, provided with an accurate

thermometer, and are guaranteed to be accurate within 00001. The
acid was analysed by titration with N/5 solution of sodium hydroxide,

which had been standardised with N/5 hydrochloric acid. This acid

was standardised with pure sodium carbonate, and the results were
verilied by a gravimetric estimation as silver chloride. The titrations

were done with the greatest care, and the experimental error never

exceeded 002 per cent, with the weaker acids, and 005 per cent, with

the stronger ones. The weaker acids were weighed in a Winkler's

stop-cock pipette ; the fuming ones in sealed glass bulbs.

L. DE K.
The Place of Fluorine in the Classification of the Elements.

By H. MoissAN {Bull Soc. Ghim. [3], 5, 8ft0—885).—Whilst fluorine

in many respects behaves as the most energetic member of the

chlorine family, in some ways it is markedly distinguished from
chlorine, and seems almost to bear a remote analogy to oxygen ; as

instances in point are cited, the ready combustibility of charcoal in

fluorine, the dissimilarity of calcium fluoride from the chloride, and its
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resemblance to the oxide, the solubility of silver fluoride in water, and
the stability of aluminium, fluoride towards water. It is pointed

out also that, whilst the compounds of fluorine with the non-metallic

elements, including its organic compounds, are uniformly more volatile

than the corresponding compounds of chlorine, its metallic salts

require, as a rule, a higher temperature for fusion than the corre-

sponding chlorides. Comparative numerical data are given.

Jn. W.
Action of Fluorine on Phosphorus Trifluoride. By H.

MoisSAN (Bull. Soc. Cliim. [3], 5, 880).—In order to study the action

oL' fluorine on other gaseous substances, the two gases were admitted

by separate tubes to the central portion of a platinum tube 15 cm.
long, the ends of which were closed by transparent plates of fluor-

spar, and the resulting gaseous product was conducted to the water
or mercury trough by a third tube near the end. When fluorine

comes in contact with phosphorus trifluoride, a yellow flame of low
temperature is seen, and the product of the reaction is mainly
phosphorus pentafluoride, the residue consisting of unchanged tri-

fluoride. Jn. W.

Persulphates. By Berthelot (Com,pt. rend., 112, 1481—1483;
see also Berthelot, Gompt. rend., 86, 20, 71, and 277 ; Marshall,

Trans., 1891, 771; Mendeleeff, Bidl. Soc. Chim., 38, 168; Traube,

Ber., 22, 1518, and 24, 1764).— The mixture of persulphuric and
sulphuric acids obtained by electrolysis, when neutralised by baryta-

water or potash solution, yields a quantity of the normal persulphate,

which is greater when the operation is carried on at a very low
temperature. The neutralised solution rapidly becomes acid again,

])articularly on heating ; at the same time losing oxygen. The
quantity of active oxygen is proportional to the quantity of sulphuric

acid formed in the decomposition.

Barium persulphate is soluble, and as neutral as the thiosulphate or

permanganate ; its decomposition proceeds according to the equation

BaS,08 + H2O = BaSO, + H2SO4 +0.
In titrating the active oxygen by the usual reagents, it is necessary

to take into account tiie hydrogen peroxide often coexistent with
persulphuric acid, or capable of being formed during the dilutions

and other operations. The proportion of hydrogen peroxide present

has been found to vary from to 2 mols. for each mol. of persulph-

uric acid. Viewing the whole of the active oxygen present in the

extreme case as united to the sulphur, the complex acid would have
the formula S209,7^H20. There is no proof of the existence of a neutral

and anhydrous compound, such as the holoxide, SO4, of Traube.

The salts of persulphuric acid are distinct and definite, and com-
parable with the permanganates, perchlorates, permolybdates, and
pertungstates. W. T.

Thiosulphates. By A. Fock and K. KiXss (Ber., 24, 3016—3017).
—Potassium calcium thiosidphate, 3K2S203,CaS203 -f 5H2O, is obtained

in colourless, monosymmetric crystals, by evaporating on the water-

bath a mixture of potassium and calcium thiosulphate solutions.
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The axial relation of the crystals is a : h : c = 1-7010 : 1 : 0'8931

;

/3 = 80°2'.

Potassium strontium thiosulpJiate, £28203,818003 + oHjO, is pre-

pared in a similar manner to the calcium salt ; it is readily soluble in

water, and crystallises in slender, lustrous, silky needles, which are

not well adapted for crystallographic measurements. J. B. T.

Ammonium Dithionate Hydrochloride. By A. Fock and K.
Kluss (Ber., 24, 3017—3018).—On mixing soluti(ms of ammonium
dithionate and ammonium chloride in molecular proportions, and
evaporating, a compound of the formula (NH4)28206,HC1, is deposited

in rhombic crystals. The axial relation is a : & : c = 0*09827 : 1 : 0-9612.

The same substance is also formed in presence of two or more mole-

cular proportions of ammonium chloride. J. B. T.

Revised Nitric Acid Tables. By Gr. Lunge and H. Key {Zeit.^

ang. Chem., 1891, 165— 170).—The tables are constructed on similar

lines to the revised hydrochloric acid tables (compare this vol.,

p. 11), and similar processes were employed in their construction,

but instead of weighing the acid in glass bulbs, or in a Winkler's stop-

ccck pipette, a new form of weighing pipette, shown in the figure,

was used. ' • •
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Above the stop-cock a is fixed a bulb 6, of about 2 cm. diameter,

coniiectfcd with a second stop-cock c. The lower part of the pipette

fits into a ^lass tube d^ which has a ground neck. When the pipette

is wanted for use, the stop-cock a is closed ; suction with the mouth
is applied to the top, and the stop-cock c immediately closed, by which
means a diminished pressure will be obtained inside the bulb h. The
))()int of the pipette is now dipped into the acid, the stop-cock a opened,
and the acid allowed to ascend as far as the stop-cock, which is then
immediately turned off. After wiping the pipette, it is fixed into

the tube d and weighed. The pipette is now turned round, so as to

open communication between the channels e and /. The stop-cock c

is opened, water is squirted into the bulb 6, and then allowed to flow

through a into the pipette. The diluted acid runs into the tube c?,

the air of which escapes through e and /. The acid is finally emptied
into a beaker and titrated. By using this apparatus, any loss of

nitric fumes is avoided. L. de K.

Compounds of Sulphur and Phosphorus. By J. Mai {Annalen,

265, 192—208).—The object of these experiments was to ascertain

whether the boiling point of triphosphorus hexasulphide, P3S6, was
sufficiently below that of stannous chloride (606°), and above that

of phosphorus pentasulphide (518°), to allow of its advantageous
employment as a heating vapour in pyrochemical investigations.

When an intimate mixture of sulphur (2 atoms) and amorphous
])hcsphorus (1 atom) is carefully heated in an atmosphere of carbonic

anhydride, and the product then distilled, a yellow, crystalline sub-

stance (b. p. about 410°), which seems to contain the compound
P4S3, passes over first ; the later fractions consist of a mixture of

triphosphorus hexasulphide and phosphorus pentasulphide, which
cannot be separated into its constituents, as they boil at the same
temperature (about 508°).

Phosphorus pentasulphide boils at 332—340° under a pressure of

10— 11 mm.; triphosphorus hexasulphide, PaSg, boils at 335—340"

under the same conditions.

When the compound of the composition P4S3, prepared from its

elements by the usual method, is distilled under a pressure of 11 mm.,
a yellow liquid passes over between 230° and 240°, and amorphous
phosphorus remains in the flask ; the distillate is almost completely
soluble in carbon bisulphide, from which it is gradually deposited in

crystals of the composition P4S3. The boiling point of this compound
under the ordinary pressure would be about 408—418" ; it begins to

soften at 130—135°, but does not melt completely until the tempera-
ture has risen above 160".

When phosphorus (2 atoms) is melted with sulphur (3 atoms), and
the product submitted to distillation under a pressure of 11 mm.,
almost the whole passes over between 285° and 335°

; the distillate

slowly solidifies to a yellowish, resinous, pasty mass, which, when
digested with carbon bisulphide under pressure, yields a crystalline

compound of the composition P4S7 ; the mother liquors from this com-
pound contain a crystalline substance, which seems to be a mixture of

phosphorus trisulphide with P^Sj. F. S. K.
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New Method of Preparing Carbon Oxysulphide. By J.

NuKicsAN (Ber., 24, 2967—2974).—Carbon oxysulphide is obtained

when carbonyl chloride is passed through concentrated sulphuric

acid to dry it, and then through a tube 50 cm. long, filled with ignited

asbestos well mixed with finely pulverised cadmium sulphide, the

tube being placed in a combustion furnace and heated. The
author finds that even when no external heat is applied a small

quantity of carbonyl sulphide is formed, but the most favourable tem-

perature for its formation appears to be 260—280°. The gas thus

prodnced was found on analysis to contain COS, 94"87 per cent.

;

CO, 3*98 per cent. : air, 1*15 per cent. A quantity of crystals,

which were identified as cadmium chloride, were observed in a tube

previously charged with a layer of cadmium sulphide and heated in

a flame during the passage of a current of carbonvl chloride ; the

reaction, therefore, appears to be a double decomposition.

A. R. L.

Allotropic Silver. III. Blue Silver. By M. C. Lea (Phil.

Mag. [5], 31, 497—504; compare Abstr., 1891, 803).—When silver

nitrate is added to a solution of dextrin made alkaline with sodium
or potassium hydroxide, the alkali being kept in moderate excess, the

silver is first precipitated as the ordinary brown oxide, but the colour

gradually changes to reddish-chocolate, and the silver begins to dis-

solve, and in a few minutes has completely dissolved to form an
almost black liquid, a few drops of which, when added to a large

quantity of water, give a splendid red liquid, that spectroscopic

examination shows to be a perfect solution. Different specimens of

dextrin behave differently, and the common brown form, seems to

give the best results. Convenient proportions are 20 grams of sodium
hydroxide and 20 grams of dextrin in 1000 c.c. cf water, 14 grams of

silver nitrate previously dissolved in a small quantity of water being
gradually added.

It is interesting to observe that allotropic silver can be formed and
can exist in solution in neutral, acid, and alkaline liquids. The alka-

line solution spontaneously deposits allotropic silver after some time,

and precipitation is immediate on the addition of dilute nitric or sulph-
uric acid. Even with a large excess of acetic acid, however, precipita-

tion is incomplete. When the precipitate has once formed, it is almost
insoluble, but on washing dissolves to a very small extent, forming a
rose-red liquid.

A small quantity of sodium phosphate, when added to the alkaline
solution, precipitates the whole of the allotropic silver with a ruby-
copper colour, which after prolonged washing changes to deep Nile-
green, and becomes slightly soluble, forming a wine-red solution.

The various forms of allotropic silver show different body and
surface colours, which tend to be complementary. The precipitate
by sodium phosphate, for example, when spread thickly on paper,
dries with a bright-green, metallic colour, but after it has been
changed to deep green by washing, films dry with a dark gold or
copper surface-colour.

Although the dry substance has all the appearance of a metal, it
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may contain 8 to 10 per cent, of organic matter that cannot be remover!

,

even by prolonged washing with hot water under pressure. Four
specimens of carefully purified material contained respectively 93*77,

9427, 92-86, and 96'64 per cent, of metallic silver. When the alio-

tropic forms are heated, a vapour is evolved which condenses in small,

brownish drops, with an empyreumatic odour. The residue consists

of bright white metallic silver, and when dissolved in nitric acid,

leaves a residue of black flakes of carbon. When the allotropic

silver is dissolved in dilute nitric acid, and the silver precipitated by
hydrochloric acid, the filtrate, on evaporation, leaves a small residue

of a yellowish, gummy substance.

Tannin reduces silver nitrate to allotropic silver more readily than
does dextrin, and gives better results in presence of sodium or

potassium carbonate than with the caustic alkalis. 24 grams of

anhydrous sodium carbonate are dissolved in 1200 c.c. of water, and
mixed with 72 c.c. of a filtered 4 per cent, solution of tannin.

24 grams of silver nitrate dissolved in a small quantity of water is

added gradually, and solution of the silver takes place imme-
diately. After standing for a day or two, the intensely dark-coloured

liquid may be poured off from a small quantity of black precipitate.

On adding a small quantity of dilute acid, the allotropic silver is

precipitated, and in films dries with a bluish, steel-grey, surface-

colour.

Blue allotropic silver (including the green and steel-grey varieties)

shows endless variations, and cannot be reduced to one type. Slight

differences in the conditions of formation result in very different

products. Of ten products obtained by the action of tannin and
sodium carbonate in various proportions, several were easily and
completely soluble in ammonia, whilst some dissolved slightly, and
others not at all. Some of the specimens, insoluble in water, when
treated with phosphoric acid, did not dissolve, but on washing away
the acid, were found to have become soluble in water ; other insoluble

specimens did not behave in this way. Some of the solutions were
scarcely affected by acetic acid, whilst others were partially, and
others almost completely, precipitated.

The films on paper vary grea;tly in their sensitiveness to light, and
in the ease with which they al^e converted into the yellow, inter-

mediate form. The least sensitive modification is that precipitated

by nitric acid ; it dries with a steel-grey colour. The modifications

precipitated by acetic acid tend to have a greenish metallic surface,

and are more sensitive. Permanency varies greatly in different speci-

mens, and is increased by thorough washing.
The blue, grey, and green forms are related to the black, or dark-

grey normal silver, and tend to pass into it, whilst the gold-coloured

modification tends to change into bright white metallic silver on the

surface, with dark, or even black, silver underneath.

Tannin likewise reduces silver nitrate in presence of lithium,

ammonium, magnesium, barium, calcium, and strontium carbonates.

The product with strontium carbonate is dark-red whilst moist, but
dries with a rich, bluish-green, metallic surface-coloiir in thick films,

but is red and transparent in thin "filiMs.
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The intermediate golden-yellow form produced during the passage

of the gold-coloured allotropic form to white normal silver has none
of the properties of the original form, except its colour and lustre. It.

is hard and tough, is not converted into normal silver by friction and
high pressure, and offers as much resistance as normal silver to the

action of oxidising and chlorinating agents. The difference between
the original form and the intermediate form lies in the fact that the

latter has a crystalline structure, which becomes evident on treating

the film with ferric chloride solution.

When the blue form is gently heated, it also first becomes yellow,

and then changes to white normal silver. A film on glass begins to

change from blue to yellow at about 180°, and the same change iff

produced by the action of light, some specimens requiring a few
hours' exposure to sunlight, whilst others require several days.

The author considers that in these allotropic forms the silt^er exists

in a state of atomic division, and that this is true also of the pyro-

phoric forms of various metals. He points out that there Is a differ-

ence between chemical and mechanical division, and that a metal may
form a compact mass, and yet be in a state of atomic division, whilst

on the other hand it may be in a fine state of mechanical division, and
yet possess a high degree of molecular complexity. C. H. B.

Characteristics of the Alkaline Earths. By G-. BrUgelmann
(Zeit. anal. Chem., 30, 579—580).—In his attempts to prepare
baryta by igniting the hydroxide in graphite crucibles^ the author has
been unable to obtain a pure product, the crucible being always
attacked. The supposition of the dimorphism of barium oxide, and
the assumed catalytic action of platinum (Abstr., 1890, 850), must
therefore be abandoned, since the substance obtained as a felted mass
of needles showing chromatic polarisation can no longer be regarded
as baryta. Since a similar action occurs with lime and strontia, all

statements respecting the specific gravity, &c,, of the alkaline earths
prepared in other than platinum vessels, must be withdrawn. The
statements of Fresenius and others, that strontium carbonate fuses

while decomposing, cannot be confirmed. Much contraction occurs,

but the oxide produced retains the form of the original mass of car K)n-

ate, and is, at most, slightly sintered. M. J. S.

Composition of a Boiler Incrustation. By A. Christ (Zeit.

anrj. Ghevi., 1891, 77).—The author communicates an analysis of a
curious boiler deposit, which owed its origin partly to the use of an
animal or a vegetable lubi-icating oil. CaO, 11*09; MgO, 9*79;
FeA, 5 60; AI2O3, riO; PbO, 0-9'8

; CuO, trace ; Si02, 16*00; SO3,
1-71

; fatty acids, 22*62
; neutral fats, 23*84

; moisture, 2*69; combined
water and organic matter, 5*22 per cent. L. de K.

Action of Hydrogen Peroxide and of Water saturated with
Carbonic Anhydride on Magnesium. By G. Giorgis (Gazzetta, 2i,
510—514).—According to Weltzien {Annalen, 138, 132), hydrogen
peroxide acts slowly on magnesium, forming an alkaline liquid, which
contains the normal hydroxide, Mg(0H)2, and on evajjoration to dry-

VOL. LXII. c
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ness le.'ivos a white, strongly alkaline mass, completely soluble in

water. The author has also observed the slow action of hydrogen
peroxide on magnesium and the alkalinity of the solution, but finds

that, after remaining for a few days, acicular crystals are deposited,

which effervesce on treatment with hydrochloric acid. On treating

metallic magMCsiura in a vacuum with hydrogen peroxide free from
carbonic anhydride, the liquid after a time becomes slightly alkaline,

and on evaporating to dryness in a vacuum, a flocculent precipitate

separates, which is only very sparingly soluble in water free from
carbonic anhydride. On the other hand, when magnesium is treated

with distilled water saturated with pure carbonic anhydride, the liquid

soon becomes strongly alkaline, and the metal is energetically attacked

with evolution of hydrogen; the reaction slackens very gradually, and
gas ceases to come off after about 10 or 12 hours. The solution, after

a time, deposits acicular crystals having the composition MgCO^ +
3H,0.
The evolution of hydrogen by the action of an aqueous solution of

carbonic anhydride on magnesium is noteworthy ; the reaction also

providss an easy method for the preparation of the normal carbonate

of magnesium. S. B. A. A.

Cuprammonium Oxide. By Pkud'hommk {Chem. Centr., 1891,

ii, 339—340; from Mon. Sci. [4], 5, 681).—Cuprammonium oxide is

a more powerful oxidising agent than hydrogen peroxide ; it acts

more rapidly on cellulose, and converts it into oxycellulose ; it also

decolorises indigo-blue more rapidly than hydrogen peroxide. With
" mercerised " cotton wool, it acts like hydrogen peroxide.

Ip preparing it, by agitating copper turnings with ammonia and
air, both cupric oxide and nitrous anhydride are for.ned ; the nitrous

anhydride is, however, only formed at a later stage of the reaction.

Ammonium nitrite oxidises copper, and nitric pei-oxide is formed in

the first instance ; ammonia is also liberated by the reaction, and
when this occurs, free nitrogen is formed instead of nitric peroxide.

The liquid becomes intensely blue ; an excess of water precipitates

cupric hydroxide ; dilute acetic acid precipitates cupric oxide as soon
as the ammonia is exactly neutralised. J. W. L.

Action of Ferric Chloride on Metallic Sulphides. By Cammerek
(Chem. Centr., 1891, ii, 370; from Berg. Hiitten Zeit, 50, 261—
264, 282—284).—In a sealed tube, ferric chloride reacts with both
cupric and cuprous sulphides, cupric chloride, ferrous chloride, and
sulphur being formed. .With precipi ated ferrous sulphide or iro^

pyrites, ferrous chloride and sulphur are the products; with copper
])yrites, cupric chloride, ferrous chloride, and sulphur are formed^
With arseuious sulphide, ferrous chloride, sulphur, and ar.senious

chloride are first formed ; the latter, however, is further oxidised to

arsenic anhydride by the continued action of excess of ferric chloride.

AVith either precipitated or native antimony trisulphide, antimonious
chloride, ferrous chloride, and sulphur are formed. With stannous
sulphide, stannic chloride, ferrous chloride, and sulphur are formed.

J. W. L.
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Manganese Tetrachloride. By H. M. Vernon (Phil. Mag. [5],

31, 469—484).—Fisher (Trans., 1878, 409) endeavoured to show that

the dark-brown liquid obtained on dissolving manganese dioxide in

hydrochloric acid contains manganese tetrachloride. Pickering, who
repeated Fisher's experiments, and made, in addition, a number of

his own (Trans., 1879, 654), thought that the evidence was in favour

of the existence of MnoCle in ihe solution, and not of MnCl^.

The author now attempts to decide between these views by experi-

ments on the rate at which the "available" chlorine is evolved at

different temperatures. If MuaCle is really formed in the solution,,

half the available chlorine should be much more easily removed by
means of a current of air passed through the solution than the other'

half, whereas, if MnCli is present, the rate of removal should be more
regular. The curves obtained from the experimental results at various

temperatures show no break at the point where half the available'

chlorine has been driven out, so the author concludes that when
MugOi, Mn^Os, or MnOg is dissolved in hydrochloric acid, the only

higher chloride formed is MnCU. The brown solution is much more
stable at —26° than at ordinary temperatures.

Pickering found that the presence of MnCl. in the solution from the

beginning rendered it more stable. This the author accounts for on
the supposition that the MnCli dissociates directly into MnClj and'

CI2, so that the presence in excess of MnClj, one of the products of

dissociation, would diminish the actual amount of disso iation.

J. W. •

Calorimetric Researches on the Condition of Silicon and of
Aluminium in Cast Iron. By F. Osmond (Compt. rend,, 113, 474
— 476).—The heat developed on dissolving 1 gram of cast iron con-'

taining different amounts of silicon in a saturated solution of the

double chloride of copper and ammonium was measured. From the
I'esults, it appears that when the silicon is present in sufficient quan-
tity, it combines with the iron with the development of heat and
formation of a compound which is dissociated by an excess of iron,

and therefore only exists when the amount of silicon in the alloy

is sufficiently great. Hence the difference between the quantities of

lieat found and those calculated in the above experiments changes
sign when the amount of silicon present reaches a percentage some-
where between 4*1 and 7*3. .

Samples of cast iron containing aluminium were also examined in

the above manner. The results show that aluminium dissolves in

cast iron with the absorption of heat. H. C.

Attempts to Prepare Metallic Chromium from Chromic
Fluoride. By W. P. Evans (Zeit. ang. Chem., 1891, 18—20).—The
author tried the effect of metallic sodium, metallic zinc, and mixed
carbon and silica on chromic fluoride at a very high temperature, in

the hope of getting metallic chromium.
1. Action of Sodium.—The metal was heated at 400° in a porce-

lain tube, and the fluoride passed over it. The latter was prepared
by distilling a mixture of lead chromate, calcium fluoride, and sulph-.

uric acid. A very strong reaction took place and the tube became
r 2
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red-hot, but was soon stopped up. After cooling, the excess of

sodium was dissolved out by water, and the residue examined for

metallic chromium. Bat very little w^as found, and this was cliiefly

in combination with silicon. The experiment was repeated in an iron

apparatus, in which the vapour of about 70 grams of metallic sodium
was brought in contact, at a temperature of 900—1000°, with the

fluoride. The chief products obtained were amorphous, green chromic
oxide, bright-green particles of sodium-chromic fluoride, and a grey-

ish, brittle, spongy mass, which was chiefly located near the fluoride

delivery tube. On analysis, it proved to be an alloy of sodium with
about 25 per cent, of chromium intermixed with a little chromic oxide

and a trace of iron. The experiment was repeated, and, this time,

to avoid contamination with iron, in a Hessian crucible. The
crucible and the delivery tubes were well lined inside with a mixture
of 6 parts of alumina and 1 part of potassium chloride. After
being kept red-hot for half an hour, the experiment came to u pre-

mature end through the tube getting stopped up. After cooling,

there was found adhering to the tube a greyish, stalactitic mass,
which for the greater part dissolved in hot water. The insoluble por-

tion consisted of fairly pure, crystalline, metallic chromium.
2. Action of Zinc.—About 2oO grams of zinc was heated to boiling

under a layer of salt, and the fluoride was passed in through a
porcelain delivery tube. The greater part of the fluoride was taken
up by the salt with formation of sodium chromate. The zinc regulus
dissolved slowly in nitric acid, which gradually acquired a greenish
tinge. No chromium could be detected in the insoluble residue.

There was, however, good reason to believe that an alloy of zinc

with about 067—1"80 per cent, of chromium had been formed.
In the porcelain tube, however, a lustrous, steel-like substance was
found, which on analysis proved to be practically pure metallic

chromium.
3. Action of Carbon and Silica.—The fluoride was passed through

a strongly heated porcelain tube containing small granules of a mix-
ture of y parts of amorphous silica and 4 parts of powdered char-
coal. Abundant vapours of silicon fluoride made their escape, and on
opening the tube, sharp, shining, hexagonal crystals of chromic
oxide were found; besides this, an almost black, brittle mass, which
on analysis yielded Cr, 30-13 ; SiO,, 48-53

; C, 11-39; 0, 9-95, con-
taining, therefore, 8-39 per cent, of metallic chromium.
From these experiments, it seems that although there is not the

slightest doubt about the reduction of the chromic fluoride by the
processes described, it is not possible to prepare the metal on the
large scale in this way. L. de K.

Pure Bismuth. By A. Classen (/. pr. Chem. [2], 44, 411—
414 ; compare Abstr., 1891, 271, 525, 1324).—This is another chapter
in the controversy between Schneider and Classen as to pure bismuth.
Against Schneider's analyses of commercially pure bismuth (Abstr.,

1891, 1324), the author puts in two analyses, the one of " chemically
pure bismuth for scientific investigations," which gave some 10 grams
of lead chloride from 500 grams of the metal, the other of '- bismuth



MIXERALOGICAL CHEMISTRY. 21

purissimam," from the same factory, which contained, besides lead
(undetermined), 1*5(3 per cent, of copper and 045 per cent, of iron.

The author's electrolytic bismuth melts at 264*^; "bismuth puriss."

from Tromsdorff melted at 271•8^ and another sample at 273°;
" absolutely pure bismuth " from Tromsdorff melted at 265—266°

;

"bismuth puriss." from Schering melted at 269—270°. This is

further evidence of the impurity of commercial " pure bismuth."
The rest of the paper deals with Marignac's method and material,

and is purely polemical. A. G. B,

Mineralogical Chemistry.

Asphalt in Utah and Colorado. By G. H. Stone (Amer. J. Soi.,

42, 148—159).—In western Colorado and north-eastern Utah, asphalt

deposits of four classes are represented : (1) asphaltic sand-rock,

known also as sand-asphalt and bituminous rock, the most abundant
of all the asphaltic deposits; (2) bituminous shales or marls;

(3) bituminous limestones ; and (4) outflow or overflow asphalt, in-

cluding all forms of asphalt that have oozed out of the rock that

originally contained them. These deposits are described in detail by
the author, and the various theories that have been propounded to

explain the origin of petroleum and asphalt are fully discussed. The
author intends to complete a map of the asphalt exposures, and to

publish a more complete account of them. B. H. B.

Gmelinite from Nova Scotia. By L. V. Pirsson {Amer. J. Sci., 42,
57—68).—The zeolites of Nova Scotia have long been noted for the

size and perfection of their crystals, and amongst them gmelinite has

held a prominent place. The author has consequently made a careful

investigation of the crystalline form and physical properties of this

mineral. The material employed was collected at Pinnacle Island,

Nova Scotia. In order to control the crystallographic work, two
analyses were made. In I the outer shell was aualysed, and in II

the inner nucleus, the results beino; as follows ;

—
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replace each otlier to any extent. According to this view, g-melinite

would bear much the same relation to chabazite as enstatite does to

hypersthene. Whether it should be considered a distinct species

would be largely a matter of choice or convenience. B. H. B.

Newtonite and Rectorite, two new Minerals of the Kaolin
Group. By R N. Brackett and J. F. Williaiws (Amer. J. Sci., 42,
11—21).—The authors describe two hydrous silicates of aluminium
which they believe have not before been observed. The mineral,

which they term neivtonite, is found on Sneed's Creek, Newton Co.,

Arkansas, in a dark-grey clay, of lower carboniferous age. It is a

pure white, soft, coinpRct, homogeneous substance, having a sp. gr. of

2'37. Anal^^sis gave the foJlowing results :

—

SiOg. AUbs. Loss on ignition. FeoO^. CaO. K2O. N'aoO. Total.

40-22 35-27 22-89 0-21 0-54 99 0-73 100-85

These results are in accord with the formula Al203,2Si02;4H20.
Under the microscope, the mineral is seen to be entirely made up of
minute rhombs.
The second hydrous silicate of aluminium, redorite, which is also to

be regarded as new, is found in the Blue Mountain mining district,

Arkansas. When pure^ it is a soft, white mineral occurring in large

leaves. Analysis gave the following results :

—

SiOa. AI2O3. Loss on ignition. Total.

54-32 37-69 7-99 100-00

In this analysis, small proportions of ferric oxide, lime, magnesia,
and alkalis have been disregarded. The formula of the mineral is

Al203,2Si02,H20 + Aq.
From the authors' researches it is probable that three members of

the kaolin series out of the possible four are known ; and the present
status of the series may be concisely stated as follows :

—

1. Rectorite Al203,2Si02,H20 + Aq Monoclinic (?).

2. Kaolin and members Al203,2Si02.2fcJ20 Monoclinic or 0.
of the kaolin group Al203,2Si02,2H.,0 + Aq 0.

3. — Al203,2Si02,3H20 —
4. Newtonite Al20„2Si02,4H20 + Aq Rhombohedral.

B. H. B.

New Analyses of Astrophyllite and Tscheffkinite. By L. G.
Eakins {Amer. J. Sci., 42, 34—37).— 1. Astrophyllite.—From a dis-

cussion of the analyses published by Backstrom and by Konig,
Brogger deduces the general formula Il"4ll'4Ti(Si04)4 for this mineral.
The new analysis made by the author closely confirms this formula,
agreeing with it better than those from which it was derived. Cal-
culating the small amount of ferric oxide present in with the R" group,
the molecular ratios of the author's analysis give the foUowino-
elementary prop<i>rtions :

—

Si5370o3s9Ti(Zr)i53R"53eB'-.aiH464.
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whicli reduces to

SiiOi6.3Tii.o4R"3.65(R''H)4.:.

2. Tseheffhlnite.—A fragment of this rare mineral from Bedford

Co., Virginia, analysed by the author, showed a distinctly banded
structure of lustrous black and dail- black material. The analyses,

however, show that these two bands are practically identical, the dull

being somewhat more hydrated. The molecular ratios seem to lead

to no definite or satisfactory formula, a result quite in accordance
with the evidence furnished bv the microscopic examination of sections.

B. H. B.

Minerals in Hollow Spherulites of Rhyolite. By J. P. Iddings

and S. L. Penfikld (Amer. J. Sci., 42, 39—46).—The occurrence of

fayalite with other minerals in the lithophysae and hollow spherulites

at Obsidian Clitt' has been described by the authors (Abstr., 1891, 26),

and they have also called attention to the occurrence of fayalite in

obsidian at Lipari and Vulcano (Abstr., 1891, 158). In the present

paper, they contribute further to the knowledge of these aqneo-igneous

products in siliceous lavas by describing a somewhat different develop-

ment of hollow spherulites in rhyolites at Glade Creek, Wyoming.
In this rhyolite, as in the obsidian of Obsidian Cliff, fayalite occurs in

association with abundant quartz, as the result of the mineraliiring

action of vapours in the cooling acid lavas. The quartz in both,

localities has an unusual, simple, and perfect development, and is

accompanied by an uncommon form of sanidine and by tridymite.

^loreover, in certain hollow spherulites the fayalite is replaced by
hornblende and biotite. B. H. B.

Siliceous Sand of Monte Soratte. By G. Giorgts (Gazzetta, 21,

514—516).—At St. Oreste, near Monte Soratte, there is a deposit of

quartzose sand of the pliocene age lying unconformably on the Jurassic

limestone of the district. Microscopically it is seen to consist of

quartz, orthoclasic felspar, and small quantities of mica. Its com-
position is as follows :

—

,

Water at 100*' = 0-20 per cent,

SiO.>. AUOa. FeoO;,. CaO. MgO. Alkalis.

Dry residue 9o50 862 traces traces — 2*88

Ditto after Icviga-

tion 94-48 2-99 Oil — — 2-42

S. B. A. A.

Reproduction of Acid Rocks. By H. Le Chatkmer {Gcy.ipf.

rend., 113.370—873).—The distinctness, purity, and uniform develop-

ment of felspar crystals show undoubtedly that they have been formed
within a fluid mass and not from a solid mass under the inHuence of

mineralisinof agents, or h'nm the devitrification of a gla.ss The great

pressure under which crystallisation takes place has prevented the

felspar from becoming vitreous or amorphous, as it does when heated
-under atmospheric pressure. Experiments made under a pressure of
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5000 atmos. ^ave oulj glasses, probably because cooling took place

much too rapidly. C. H. B.

Kamacite, Taenite, and Plessite, from the Welland Meteoric
Iron. By J. M. Davison (Ainer. J. Sci., 42, 6i—06).—The Wel-
land siderolite was described by E. E. Howell (Proc. linchester Acad.

Sci., 1890, 86—87). Its analysis gave 0117 per cent, of iron, and
8'54 per cent, of nickel. It is singularly free from troilite and
schreibersite, and thus offered a good opportunity for the analysis of

its separated nickel-iron alloys. Between the decomposed outside and
the compact centre there was a zone in which the oxidation was super-

ficial, and confined to the planes of contact of the different alloys that

form the Widmanstatten figures. It thus became possible to separate

the kamacite and teenite in quantities sufficient for analysis. It was
intended to analyse the plessite as a whole ; but, on examination, its

fine layers were so suggestive of kamacite and of taenite that an
attempt was made to analyse them separately. The analytical results

were as follows, the analyses of kamacite and tsenite being given,

each next to its corresponding part of the plessite :

—

Plessite.
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irold in workable quantities. A careful search for snch deposits has

been made for the past eight years in the Yellowstone Park, the

most remarkable hot-spring district of the world, without bringing to

light a single case of the sort. Hot-spring waters and deposits have
been most carefully analysed, without indicating the presence of even
a trace of the precious metals. B. H. B.

Note hi/ Abstractor.—In discussing the origin of the Mount Morgan
deposit, the author accepts Mr. R. L. Jack's theory, that the deposit

is that of a geyser, without pointing out that the origin of this ore-

deposit has been the theme of much controversy. According to some,
the deposit is thought to be an auriferous zone traversed by a series

of quartz veins of auriferous mundic. Others think that it is the

decomposed cap of a large pyrites lode. The last contribution to the

discussion is afforded by a paper read before the American Institute

of Mining Engineers, in June, 1891, by Mr. T. A. Kickard, who advo-
cates the theory of metamorphosis and replacement. The ore-deposit,

he thinks, represents an altered portion of shattered country rock,

which, by reason of its crushed condition, was readily acted on by
mineral solutions, and that these solutions replaced the basic and
felspathic with acid and quartzose material, which was also auriferous.

It is its quartzose and permeable character which has saved from dis-

integration the mass thus affected, and has preserved it as an ore-

body on the summit of the hill.

Analysis of a Hot Mineral Spring at Sclafani. By E. Paterno
(Gazzetta, 21, ii, 4U— 51).—This water issues at a temperature of
32'9°, and has a sp. gr. of 1'0074 compared with water at U°. It con-

tains 0'1982 gram pf^r litre of free carbonic anhydride, 0*0171 gram
of free hydrogen sulphide, and 16*9 c.c. of nitrogen per litre. The
total weight of carbonic anhydride per litre is 0'3527 gram, and of

hydrogen sulphide 0*0185 gram. The residue from a litre, when
dried at 110", weighs 12*510 grams.
One litre of the water contains in grams :

SiOj. SO,. CI. Br. I. CaO. SrO.

0*0746 0*0790 6 6900 0*0148 0*0062 0*4720 0*1145

MgO. NaoO. KoO. FcoOg and AI2O3.

0*3550 5*5512 0*0170 0*0015

together with 0*0003 gram of organic matter and traces of phosphoric
acid, lithium, barium, and manganese. The results obtained differ

considerably from those published by Cappa in 1847. W. J. P.

Organic Chemistry.

Constitution of Mercuric Fulminate. By A. F. Hollemann
(Rec. Trav. Chim., 10, 65—»4 ; compare Abstr., 1891, 64).—In order to
determine whether mej-curic fulminate contained the same empirical
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group, CoN'.Oo, as iho " dinifcrosacyls " (Abstr., 1889, 49), the author
studi d the action of benzoic chloride on dry mercuric fulminate, and
found that a dibenzoylcarbamide was formed. In the course of

further experimental work, which is here described at some length, he
has determined this to be symmetrical and to be identical in meltini^

point (197°) and physical characters with the dibenzoylcarbamide
obtained by the action of guanidine carbonate on anhydrous benzoic

acid (Creath, Ber., 7, 1739), and with that described by Buddens
(Abstr., 1890, 12o3). Schmidt's statement that dibenzoylcarbamide
yields benzamide when boiled with potissium hydroxide solution

(this Journal, 1872, p. 718) is incorrect. The author has previously

pointed out the analogy which this formation of a substituted carb-

amide presents to the conversion of isocyanic acid into an analogous
substance, whilst Scholl (Abstr., 1891, 282) obtained acetylisocyanic

acid by the. action of acetic chloride on mercuric fulminate. From
this it would seem that the formation of dibenzoylcarbamide is also

due to the formation of an isocyanic derivative. Kekule's formula,

CN'CH/NOj, neither explains these results nor the fact that carb-

amide is formed on the decomposition of copper ammonium fulminate

by hydrogen sulphide (Gladstone, Quart. Journ. Chem. 8oc., 1, 228),
nor Steiner's observation (this Journal, 1875, p. 882), that urea and
guanidine result from the action of ammonia on mercuric fulminate.

Steiner's formula, OH*N!C!C!N*OH, explains these reactions, but not

the formation of chloropicrin and of cyanogen chloride by the action

of chlorine water on mercuric fulminate. Regarding fulminic acid as

a desmotropic compound, the author suggests the following tautomeric
formula, which he thinks Divers' results (Trans., 1884, 13) support :

T c:noh — hc:no — H2-c-n<? ^r
I. II II I ^A IF.

c:noh — hc:no — cn ^

To demonstrate the presence of the nitro-group in the molecule, an
attempt was made to synthesise mercuric fulminate by the action

of monobromonitroethane (1 mol.) on a solution of mercuric oxide

(I mol.) and mercuric cyanide (1 mol.), but a red precipitate of

the compound CHgBroNOa was alone obtained, which neither deton-

ated on percussion nor on heating, and yielded with potassium cj^anide

the salt KBr,HgCy3 + 2H2O. A further attempt to prove the

presence of a nitro-group by the action of chlorine- water led to no
definite result, a very complicated reaction ensuing.*

Mercuric fulminate (1 mol.) absorbs dry chlorine (4 atoms) without
evolution of any gaseous product, and is converted into a yellow mass
of pungent odour which is soluble in cold water, and is probably
dicldoronitroacetonilrile. Bromine vapour is absorbed by the fulmin-

ate in the same ratio, and steam distillation of the resulting yellow

mass affords a liquid of irritating odour, which soon solidifies to

yield cry.stals of dibromacetonitrile melting at GO''; the latter can

also be separated from a slight residue of mercuric bromide by
exhausting the crude product of the reaction with light petroleum.

Scholl and the author consider dinitroacetonitrile to be a nitro-

derivative. Provided no oxidation occurred in the action of dry
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chlorine on mercuric fulminate, the study of dinitroacetonitrile

should determine the validity or otherwise of Kekule's formula.

T. G. N.

Constitution of AUyl Cyanide. By F. Lippmann (Monatsh., 12,

402—409).—^The so-called all.yl cyanide was prepared according to

the directions of Rinne and Tollens (Annalen, 159, 105), excepting

that alljl bromide was substituted for allyl iodide in the process;

50 per cent, of the theoretical yield of cyanide boiling at 118°

-was obtained. In order to prepare the dibromo-additive product,

a quantity of the cyanido was cooled in ice, and gradually treated

with a molecular pi'oportion of bromine. After 1—2 days, the pro-

duct, which no longer had the odour of bromine, was mixed with

fuming hydrochloric acid, and allowed to remain for 2—3 days, until

the liquid assumed a reddish-brown colour. It was then decomposed
with water, and the crystalline precipitate thus formed recrystalliaed,

first from ether and afterwards from hot chloroform, when silky

scales of OLfS-dibromobufyramide, CHMeBr-CHBrCO-NHo, were ob-

tained. It melts at 147—148", is readily soluble in cold ether and in

hot alcohol and chloroform, but loses hydrogen bromide when heated

with water.

The acid solution from which the amide was separated by water

was shaken with ether. The ethereal extract, on evaporation, gave a

crystalline residue, part of which was insoluble in water, and con-

sisted of a further quantity of the amide, whilst the remainder was
readily soluble. The aqueous solution, on evapoiation in a vacuum,
gave white, needle-shaped crystals of a.^-dibromobntyric add,

CHMeBr-CHBr-COOH. This acid may be recrystallised from ether

and water, in both of which it is readily soluble; it melts at

88—89°, and differs considerably in physical properties from normal
dibromobutyric acid, CHaMe'CBra'COOH, which is liquid at ordin-

ary temperatures. The amide, melting at 147—148°, is readily con-

verted into a/:J-dibromobutyric acid when heated with fuming hydro-

chloric acid for five hours at 120°.

The formation of ay3-dibromobutyric acid from the so-called allyl

cyanide shows that the constitution of the latter must be
CHMeiCH'CN". This is in harmony with the view of Kekule and of

Rinne (Ber., 6, 38G), but does not agree with that of Pinner (Ber.,

12, 2053). G. T. M.

Direct Synthesis of Primary Alcohols. By P. Henry (Covrpt.

rend., 113, 368—870).—Monochloromethyl ether, CH,Cl-OMe, and the

corresponding ethyl compound CH^ChOEt, react energetically with
the organo-zinc compounds. Zinc chloride separates, and, on treating

the product with water and distilling, the primary alkyl oxide can be

isolated.

The following ethers were prepared :—Primary methyl propyl
ether boiling at 41° under a pressure of 761 mm. ; sp. gr» = 0'7381

at 20°, by the action of zinc ethyl on monochloromethyl ether.

Normal primary butyl methyl ether, by the action of zinc propyl on
monochloromethyl ether; it is a colourless liquid with an agreeable
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odour, insoluble in water, and boiling at 71° under a pressure of

759 mm. ; sp. gr. at 20'' = 0-7593. Normal ethyl propyl ether, by the

action of monochloromethyl ethyl ether ; it boils at 63—64° ; sp. gr.

at 20° = 0-7474. Ethyl butyl ether, by the action of zinc propyl
on monochloromethyl ethyl ether ; it boils at 92° under a pressure

of 753 mm.
Zinc propyl is produced as easily as zinc ethyl by means of

Gladstone and Tribe's zinc-copper couple, but the yield is only 70
to 75 per cent., propylene and propane being liberated.

C. H. B.

Oxidation of Tertiary Alcohols. By G. Wagner (/. pr. Chem.

[2], 44, 308—312).—The oxidation of the tertiary alcohols has here-

tofore always been effected by chromic acid mixture, which, however,

is acknowledged to convert them, by dehydration, into corresponding
olefines, so that the products of the oxidation have been those derived

from the olefines, rather than true oxidation products of the tertiary

alcohols (compare Abstr., 1883, 566; 1886, 437). J"or this reason

the author has experimented with a neutral solution of potassium
permanganate as an oxidising agent for tertiary alcohols. He finds

that trimethylcarbinol is scarcely attacked by an alkaline 4 per cent,

solution of potasssium permanganate even when warmed ; and that

tertiary amyl alcohol is oxidised by the same solution at the ordinary

temperature, but even after a month, the reaction is not complete.

Dimethylisopropylcarbinol (b. p. 117— 118°), however, is readily

oxidisei to pinacone by a neutral aqueous solution of potassium per-

manganate, and the process adopted is fully described in the paper.

This is the first case in which a saturated monhydric alcohol has
been directly converted into the corresponding dihydric alcohol.

From this result, the author concludes that the oxidation of tertiary

alcohols results in the hydroxylising of one of the carbon atoms which
are directly linked to the C(OH) group, a reaction similar to that

observed in the oxidation of the ketones, and probably conforming to

the same rules (compare this vol., p. 35). A. G. B.

Xylose. By G. Bertrand (Bull. Soc. Ghim. [3], 5, 554—557).—
Xylose may be obtained from wheat or oat straw by the following
piocess, which is stated to be less laborious than that used by
Wheeler and Tollens (Abstr., 1889, 847) in preparing it from pine
wood. The straw is extracted with tepid water, and is then boiled

for several hours with dilute (1—2 per cent.) sulphuric acid. The
liquor, after removal of the sulphuric acid by barium hydroxide, is con-

centrated on the water-bath, and treated witli alcohol, thus yielding an
extract from which xylose is obtained as a yellow syrup on removing
the solvent. The syrup crystallises on the addition of a crystal of

xylose, and the product is recrystallised from hot alcohol. The yield

from wheat straw is 2 per cent., from oat straw 4 per cent.

When xylose is treated with sodium amalgam, xylitol is obtained

as a syrup, which, like sorbitol and perseitol, and unlike arabitol,

gives, with benzaldehyde in the presence of sulphuric acid an
abundant precipitate, which appears to have the composition

C-^\1^0o(QiU.\^h.)o,. The xylifcol may be recovered from the compound
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bv hydrolysis, and, as thus obtained, is a rather sweet, faintly dextro-

rotatory syrup. Pentacetylxylitol is obtained as a syrup, when
anhydrous xylitol is treated with acetic anhydride in the presence of

zinc chloride.

Xylose is farther distingnished from arabinose by the fact that the

cadmium salt of its first oxidation product, xylonic acid, forms well-

defined, crystalline, double salts with cadmium bromide and chloride
;

the reaction is very sensitive, as it is visible when only a few milli-

grams of the sugar is present. The xylose (1 part) dissolved in

water (5 parts) is treated with bromine (1 part), and, after 24 hours,

the excess of bromine is evaporated off. If the bromine compound is

required, the residue is now saturated with cadmium carbonate, con-

centrated, and precipitated with alcohol ; whilst, if the chlorine com-
pound is wanted, the hydrogen bromide is removed by means of lead

carbonate, cadmium carbonate and chloride are added to the impure
xyloiiic acid thus obtained, and the operation is completed as before.

Jn. W.

Constitution of Xylitol and Xylose. By G. Bkrtkand {Bull.

Soc. Chim. [3], 5, 740—742 ; compare preceding abstract).—When
xylitol is treated with a mixture of nitric and sulphuric acids, it yields

a pentanitrate, C5H7(N03)5, as a colourless, insoluble syrup, which is

heavier than water, can be exploded by pei-cussion, and burns rapidly

without leaving any residue.

By heating xylitol with amorphous phosphorus and iodine in a
stream of carbonic anhydride, it is converted into a secondary amyl
iodide, which boils at 146", and yields, on prolonged heating with
lead hydroxide and water, methylpropylcarbinol, boiling at 119°.

Xylitol is thus an open-chain pentahydric alcohol, of which xylose

is the aldehyde; the two substances being represented by the formulae
0H-CH;-[CH-0H]3-CH.-0H and 0H-CHo-[CH-0H]3-CH0.

Jn. W.

Epichloramine. By R. Schiff (Gazzefta, 21, ii, 1—6).—Equiva-
lent weights of epichlorhydrin and ethyl acetoacetate are mixed with
excess of alcoholic ammonia solution and left for some hours ; there is

a slight development of heat, and the reaction is completed by heat-

ing on the water-bath for 15 minutes ; on the addition of water, a

colourless oil is obtained, which soon solidifies to acicular crystals.

When recrystallised from dilute alcohol, the new compound has the
composition CgHieNOaCl, melts at 95° without decomposition, and is

not altered by heating for some time at 100—110°. It dissolves in

acids to form salts, and is precipitated unchanged from the solution

by alkalis ; it is moderately soluble in absolute alcohol, less so in

ether, and very sparingly in cold water; it separates from its hot
aqueous solution in long needles. The solution is not precipitated by
Sliver salts or by picric acid and sodium carbonate, and does not
yield a platinochloride. No acetyl derivative could be prepared.

If, in the preparation of this substance, the heating on the water-

baih be too prolonged, a whitish, slightly crystalline substance is

deposited, which is insoluble in all ordinary solvents, and has the
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composiiion C12H..7N3CI.O4 ; it nppears to be identical with the chlor-

hydriiiimide of Claus (Abstr., 1873, 1121).

When the substance CgHicNOsCl, is dissolved in hot alcohol, and
treated with oxalic acid in alcoholic solution, cplcMoramine oxalate^

{C,^^OC\)2,^iGiOi,, is obtained as a voluminous, white precipitate,

and is purified by solution in water and ]>recipitation by absolute

alcohol. It melts at 183—184° with evolution of carbonic anhydride,

is moderately soluble in warm water, and almost insoluble in alcohol.

In a similar manner, epichJorainine hydrochloride, C.,HsNOCl,HCI, is

obtained by treating the condensation product with hot dilute hydro-

chloric acid; on evaporating the solution in a vacuum, the salt is

obtained colourless and well crystallised; it is very soluble in water.

Free epichloramine is verv soluble in water, and is decomposed by
steam distillation with evolution of ammonia ; it seems to be very
readily converted info condensation products. The author regards it

as formed by the condensation of a molecule each of ammonia, epi-

chlorhydrin, and ethyl acetoacetate with elimination of water, and con-

siders that it has probably the constitution

CH,Cl-CH(OH)-Cn./N:CMe-CH,-COOEt.
W. J. P.

Unsaturated Fatty Amines. By C. Paal and A. Hklpkl (Ber.,.

24, 3035—3048; compare Abstr., 1889, 116, and 18i»0, 399).—
Dihromopropylcarhandde, NHz'CO'NH'CHo'CHBr'CHoBr, is prepared
by mixing a concentrated aqueous solution of the hydrochloride of

dibromopropylamiue (compare Henry, Ber., 8, 39i)) with potassium
cyanate. It melts at 163°, and dissolves easily in alcohol and hot

w^ater, sparingly in ether and cold water. An attempt to prepare the

analogous thiocarbamide from the hydrobromide of the base and
potassium thiocyanate was unsuccessful.

By acting on an alcoholic solution of free propargylamine with
ethyl iodide, and allowing the mixture to evaporate in the absence of

light, a crystalline residue is obtained, which is separated by treat-

ment with alcohol into propargylamine hydriodide^ CsHa'NH^,!!!,
which forms lustrous, large, white plates, melting at 205° and
sparingly soluble in alcohol^ and diethylproparyylamirie hydrlodide,

C,IIa*NEt2,III, which is easily soluble in alcohol. The silver com-
pound of propargylamine previously prepared was found to have a
variable constitution, but undoubtedly contains oxygen. Propargyl-
amine itself, when- boiled with sodium nitrite and a little hydrochloric

>

acid, yields propargyl alcohol ; this can be distilled with hteam, and
if the distillate is collected in an ammoniacal silver solution, a whita,
explosive silver compound, CjHoAg'OH, is formed.

Proparrjyldithiocarbamic acid, CaHg-NH-CSSH, is obtained by boil-

ing an alcoholic solution of free propargylamine with excess of carbon
bisulphide in a reflux apparatus. It melts at 115°, has a feeble, un-
pleasant odour, and, when heated, smells like a thiocarbimide. It

dissolves easily in aqueous alkalis, mineral acids, hot water, ether,

alcohol, and benzene, sparingly in light petroleum and cold water.
From dilute alcohol, it crystallises in white needles ; from a mixture.
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of benzene and light petroleum in long plates. Acetic acid and dilute

mineral acids precipitate it from solutions of its alkali salts. The
barium salt forms a white, flocculent, the stannic a white, gelatinous,

the copper a green, flocculent, the lead a white, granular, and the

silver salt a white, flocculent precipitate. The silver salt yields silver

sulphide when boiled, with water. The acid itself is completely
oxidised by silver or mercuric oxide.

Propargylphenylcarhamide, NHPh'CO'NH'ClaHa, is prepared by
mixing an aqneous solution of propargylamine oxalate with rather

less than the theoretical amount of phenyl cyanate, and adding to the

cooled mixture a slight excess of a concentrated solution of potassium
carbonate. After shakino- for a time, a crystalline product is obtained
containing a small quantity of symmetrical diphenylcarbamide, which
is easily soluble in hot water, mixed with very sparingly soluble prop-
argy Iphenylcarbamide ; the latter crystallises from water in radiating

groups of needles, melts at 133°. and dissolves easily in ether, alcohol,

and benzene, sparingly in light petrolenm and cold water.

IsohctylallyJamine, CsHs'NH'CHa'CHMeo, is prepared by digesting

equivalent quantities of allylamine and isobutyl bromide for two or
three days at first a gentle heat, finally on the water-bath. The pro-

duct is diluted with water, acidified, separated from unattacked
isobutyl bromide, and treated with caustic soda, and the bases thus
liberated are dried with polid potash and fractionally distilled.

Some diisobutylalh/lamine, C3H5'N(C4H9)o, boiling at about 165°, was
isolated, but the main product is isobutylallylamine, a colourless, vola-

tile liquid boiling at 123° (uncorr.), and having a penetrating odour
resembling that of allylamine. It is soluble in water. The hydro-
cJdoride, C7Hi5N,HCl, crystallises in white, lustrous, hygroscopic
plates which melt at 216^, and are fatty to the touch. The aurochloride,

C7H,5'N,HAuCl4, crystallises from hot water in splendid, yellow-

needles which melt at 140°, and slowly decompose when boiled with
water. The platinochloride, (C7Hi5N)2,H3PtCi4, crystallises from
alcohol in splendid, red needles, melts at 182'''', and dissolves

easily in alcohol and water. The hydrohromide, C7Hi5N,HBr, crystal-

lises from a mixture of alcohol and ether in white plates which
have a silky lustre ; it melts at 222° and dissolves readily in water
and alcohol. The acid oxalate, C7H,5N',C2H204, crystallises from alcohol
in small, white plates, melts at 221°, and dissolves fairly easily in

water, sparingly in alcohol.

Isohutylall'dphenylcarbaTnide, C4H9*N(C3H5)*CO*NHPh, is formed by
the union of isobutylallylamine with phenyl cyanate at the ordinary-

temperature. A viscid, colourless oil is obtained, which very slowly
becomes crystalline. It is insoluble in water, but soluble in alcohol,

benzene, and light petroleum, and crystallises from the last solvent
in aggregates with a radial structure which melt at 37—39°.

Isohutylallylphenylthiocarhamide, C4H9*N(C3H5)*CS*NHPh, is ob-
tained by mixing equivalent quantities of isobutylallylamine and
phenylthiocarbimide. It forms a viscid colourless oil which slowly
crystallises in long, colourless needles grouped like ice- flowers. It

melts at 41—43', and dissolves readilj- in ether, ethyl acetate, alcohol,

and benzene, sparingly in light petroleum and not at all in water.
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hnhutylprnpargylamuie, CiHg-NH'C;}!!:}, was prepared by j^radually

adding isobiityldibromopropylamine hydrobromide, C4H9*NH*C3H5Br2,
to a well-cooled alcoholic solution of sodium efchoxide, and finally

heating the mixture in well-corked bottles in the water-bath. The
contents were then diluted with water and distilled with steam until

an oily base that was also formed began to come over. The distil-

late was concentrated, treated with a large excess of potassium
carbonate, and the bases extracted with ether. The ethereal solution

was dried with solid potash and fractionally distilled ; by this

means, isobutylpropargylamine was isolated as a colourless, volatile

liquid, boiling at 134—136° (uncorr,), miscible in all proportions

wath water and having an odour which recalls that of ammonia, and at

the same time that of camphor. Its aqueous solution precipitates

iron hydroxide from a solution of the chloride, has no effect on an
ammoniacal copper solution, and with an ammoniacal silver solution

yields a silver compound as a white precipitate which is fairly

stable while moist, but explodes easily Avhen dry. The oxalate,

0711,3^,0211204, forms lustrous, white needles or plates melting at

210°
; it can be crystallised from alcohol or from water. It reduces

a solution of gold chloride only very slowly (allylamine oxalate

itself, 03H5'NH.,02H2O4, w^hich forms radiating groups of white
needles melting at 120°, effects this reduction even more slowly).

The hydrochloride, 07Hi3N,H01, crystallises from a mixture of alcohol

and ether in large, lustrous, white plates melting at 148° and
dissolving readily in water and alcohol. The platinochloride,

(C7Hi3N)2,H2PtOl6, separates from alcohol in ill-defined, red, crystal-

line aggregates which melt at 172°, and are decomposed when kept
for a short time at 100°.

Isobutylpropylamine, 04H9*IS"HPr*, is obtained by reducing isobutyl-

propargylamine in alcoholic solution with metallic sodium, the

mixture being heated on the water-bath. The product formed was
diluted with water and distilled with steam ; the distillate acidified

with hydrochloric acid, evaporated to a small bulk, and treated with
potash ; the oily layer was removed, dried with solid potash, and
fractionally distilled, finally over metallic sodium. The base is a
colourless, volatile liquid boiling at 123— 125°, miscible with water in

all proportions, and very similar to isobutylallylamine. The hydro-

chloride, 07Hi7N,H01, dissolves easily in water and alcohol, and
crystallises from a mixture of alcohol and ether in small plates which
melt at 135°. The oxalate, 07HnN,OoH204, crystallises from alcohol

in small, white needles melting at 224". 0. F. B.

Crotonaldoxime. By T. Schindler {Monatsh., 12, 410—418).—
This compound is obtained when 2 mols. of crotonaldehyde (compare
Lieben and Zeisel, Monatsh., 1, 20) is slowly added during continued
agitation to a cold solution of 3 mols. of hydroxylamine hydrochlor-
i;ie which has been carefully neutralised with sodium carbonate, and
the resulting carbonic anhydride completely removed by shaking.

The product is extracted with ether, and the ethereal solution dis-

tilled until the greater portion of the ether is removed. The con-

centrated solution is allowed to evaporate^ spontaneously, when an oil
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having a characteristic odour separates, and in this oil a number of

stout, closely striated prisms of crotonaldoxime, CiHtON, slowly form.

The compound is insoluble in water^ but readily dissolves in ether,

alcohol, chloroform, and hot benzene, and may be best recrystallised

from the last-named solvent, vv^hen it forms colourless, odourless,

volatile crystals vv^hich melt at 119— 120°. On heating with acetic

anhydride for two hours in a reflux apparatus, the aldoxime is

converted into crotononitrile, 04X15]^", a product which boils at

117'4—118*4°; has a sp. gr. of 0"8468 at 0° compared with water at
4'^, and is apparently identical with that obtained by Rinne and
ToUens (Annalen, 159, 105) from allyl iodide and potassium cyanide.

Tollens (loc. cit.) and Pinner (Ber., 12, 2053) have erroneously

attiibuted the formula CHj'.CH'CHa'CN to this compound, which, as

shown by its production from crotonaldoxime, CHMe!CH*CH!NOH,
must really be CHMelCH'CN (compare Kekule, Ber., 6, 386). On
the addition of bromine and subsequent digestion with concentrated
hydrochloric acid, the nitrile is converted into a mixture of dibromo-

batyramide, CHMeBrlCHBrCONHa, which melts at 148—149°, and
OLj^-dlhromohutyric acid, CHMeBr'CHBrg'COOH, which melts at

87—90° (compare Lippman, this vol., p. 27). When the aldoxime
is reduced by Goldschmidt's method (Abstr., 1887, 568), crotylamine,

C4H7lsrH2, which boils at 81—85°, is obtained.

The oil from which the crotonaldoxime separates is a very inactive

substance, and does not readily lend itself to purification. Since, on
elementary analysis, it gives numbers which very closely correspond
with those required for the formula of crotonaldoxime itself, the author
suggests that it may possibly be the stereoisomeride of the formula
Catls-CHiN-OH (compare Hantzsch, Abstr., 1891, 439).

a. T. M.
The Oximes of Chloral and Butyl Chloral. By R. Schiff and

N. Tarugi (Gazzetta, 21, ii, 6—12).—m.geli (Abstr., 1883, 728) pre-

pared a dichloroglyoxime, OH'NICCl'CCKNOH, in small quantities by
the action of free hydroxylamine on chloral hydrate. The authors
find that chloraldoxirne is easily prepared by boiling an aqueous solu-

tion of equivalent proportions of chloral hydrate and hydroxylamine
hydrochloride (compare V. Meyer, Abstr., 1891, 1181). On cooling,

a yelh^wish or greenish oil separates, having an odour closely re-

sembling that of free chlorine. It could not be obtained in a state

sufficiently pure for analysis; if left to itself, or treated with hot
water, it decomposes with evolution of hydrogen chloride and
hydrogen cyanide, probably in accordance with the following equa-
tion :—CCla-CHiNOH = HON + COCI2 + HCl.

Butylchloraldoxime, CHMeChCCla'CHiNOH, is readily prepared by
pouring boiling water on a dry mixture of equivalent proportions of

butyl chloral hydrate and hydroxylamine hydrochloride ; the oxime
separates as an oil which solidities on cooling. A still better method
of preparation is to pour the cold solution of the hydroxylamine
hydrochloride on the dry butyl chloral hydrate, and allow it to

remain for some days ; the theoretical yield of pure oxime is thus
obtained. Butyl chloraldoxirne is fairly soluble in all the usual
solvents excepting water ; it crystallises from light petroleum in very

VOL. LXII. d
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largo, opaqne octahedra, and Tuelts at 65° without decomposition. It

dissolves in cold, concentrated sulphuric acid, and is precipitated

unaltered by water ; on heatinof the solution, however, hydrogen
chloride is evolved. It is extremely sensitive towards alkah's, and
even when washed with ordinary tap-water, rapidly turns yellow and
f^veen. Acett/lbntyl rJiloraldoxime^ CjJi^d\-^02-, is obtained by gfently

heating the oxlme in acetic anhydride solution ; it is a white sub-

stance melting at 68—64". If the heating be too prolonged, decom-
position occurs with evolution of hydrogen chloride and. hydrogen
cyanide.

On heating with alkalis or alkali carbonates, butyl chloraldoxime

becomes first green and finally bright yellow, hypochlorous acid being

formed. If the reaction is arrested at the g-reen stage, a yellow
powder is obtained having the composition CgHioClsl^oOs.

When a few drops of glacial acetic acid are added to an alcoholic

solution of the oxime (1 mol.) containing lithars-e (2 mols.), lead

chloride is formed, and a colourless, well crystallised substance is

obtained which melts with decomposition at 158°. This is probably
dichlorocrotonaldoxime, CMeCliCCl-CHilSrOH.
The study of butyl chloraldoxime is being continued.

W. J. P.

Sulpbinic Derivatives and their Analogies to Compounds
of Organic Amines. By R. Nasini and T. Costa (Gazzetta, 21,
554—565).—It was previously shown by the authors (Abstr., 1891,

1305) that the molecular refractive energy of sulphur in the deriva-

tives of triethylsulphine is extremely high, and especial attention

was drawn to the iodide, the molecular refractive energy of which
remains constant when the concentration is varied, but varies when
the solvent is changed. Similarly, aqueous solutions of trimethyl-

sulphine bromide and iodide give Yevj high results for the molecular
refractive energy of sulphur. The authors consider that the theory
of electric dissociation affords a simple explanation of these facts.

Determinations of the molecular weights of the above-mentioned
compounds by the cryoscopic method yield approximately normal
numbers in aqueous solutions, but the acetic solutions of the chloride

and bromide of triethylsulphine yield abnormal results. It is, how-
ever, noticeable that the hydrate, chloride, and iodide, which yield

successively increasing values for the molecular refractive energy of

sulphur, also appear to be successively less dissociated in their solu-

tions. Similarly the iodide of trimethylsulphine appears to be less

dissociated than that of triethylsulphine, and the sulphur in the

former compound accordingly appears to have a smaller molecular
refractive energy. The alcoholic solution of triethylsulphine iodide,

in which electrical dissociation cannot take place, in like manner yields

the highest value for the molecular refractive energy of sulphur. In
acetic acid solutions, the molecule of triethylsulphine iodide appears

to be more complex. The molecular weight of triethylsulphine

bromide calculated from the rise of the boiling point of an alcoholic

solution gave approximately normal results.

The molecular depression of tetrethylammonium iodide in aqueous
solution is almost equal to that of the corresponding sulphinic de-
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Tivative. The refractive energy of tetrefcliylammoniuni iodide is greater

than the sum of the refrachVe eneroies of triethylamine and ethyl

iodide, exactly as the refractive energy of triethylsulphine iodide

exceeds that of its constituents. The determination of the molecular

weight of tetrethylamraonium iodide from the rise of the boiling

point of an alcoholic solution also yields a normal result.

S. B. A. A.

Oxidation of Mixed Ketones of the Fatty Series. By G.

Warner (.7. 'pr. Chem. [2], 44, 257—808).—Of PopofP's seven "rules

concerning the oxidation of ketones (Annalen,lQl, 299—301; /. JR,uss.

Chem. Soc, 4, 67), the fourth, or that which is commonly known as
" Popoff's rule," asserts that when a ketone whose alcohol radicles

are of the same series, but not isomeric, is oxidised, the carbonyl

remains linked to the alcohol radicle which is lowest in the series;

the fifth states that in a ketone whose alcohol radicles are of the same
series and are isomeric, that alcohol radicle in which the least

hydrogen ised carbon atom is attached to the carbonyl will be the

first oxidised.

In this paper, the author details several experiments which are not

in accordance with the above rules, and discusses them by the light

of the work which has been done on the subject by various chemists.

The experiments, some of which have already been published in

J. Buss. Chem. Soc, 16, 645 and 695 (compare Abstr., 1885, 1197),

but have not been copied into other journals, may be summarised
here.
• Ethyl propyl ketone (b. p. 122—123° at 745 ram.), from the action

of zinc ethyl on butyric chloride (b. p. 98—102°), yields butyric,

propionic, and acetic acids when oxidised by potassium dichromate

and sulphuric acid. The formation of butyric and acetic acids

appears to be the primary reaction, the propionic acid resulting from
a secondary one; two distinct reactions take place in this way in

the oxidation of most mixed ketones, and the proportion of the

primary to the secondary reaction approaches 2:1, as in this case.

Popofe (Annalen, 161, 289) and Yolker (Wien. Acad. [2], 73, 335)
found that propionic acid was the only product of the oxidation of

ethyl propyl ketone ; the author can only conclude that they worked
with too small quantities of the ketone, and failed to separate the

acids.

Ethyl hexyl ketone, obtained by the oxidation of the corresponding
secondary alcohol, itself obtained from the action of zinc ethyl on
oenanthaldehyde, is a clear, refractive liquid with a sharp, aromatic
odour; it crystallises at —8° in long prisms, and boils at 190°

(752 mm.) ; its sp. gr. at 0° = 0840, at 2070° = 0-825. The pro-

ducts of the oxidation of this ketone are o^nanthylic and acetic acids

from the primary reaction, and caproic and propionic acids from the

secondary, the proportion between the two reactions being nearly 3:1.
Propyl hexyl ketone, obtained by the oxidation of the corresponding

alcohol (b. p. 210—211° at 759 mm.), boils at 206—207° (753 mm.),
and solidifies in a freezing mixture to clusters of needles which melt
at —9" 5° to —9°. Its odour is similar to that of ethyl hexvl ketone

;

d 2
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its sp. gr. at 0' = 0-839, at 20-570° = 0-824. Only oenantliylic and
propionic acids could be separated from the product of the oxidation

of this ketone.

The above experiments disprove Popoff's fourth rale ; the following

concern the fifth rule :

—

Ethyl isohutyl ketone is formed by the action of zinc ethyl on iso-

propylacetic chloride (b, p. 116—116-5°). It is a refractive liquid

with an odour like peppermint; it boils at 134-5—135° (735 mm.)
;

its sp. gr. at 0° = 0-829, at 1770° = 0815. Isopropylacetic acid

boils at 175° (749 mm.). When oxidised, the ketone yields, from the

primary reaction, isopropylacetic acid and acetic acid ; and from the

secondary reaction, isobutyric acid and propionic acid, the primary
reaction exceeding the secondary ; acetone and dimethacrylio acid

(?) are also obtained, probably as secondary oxidation products of the

acids. This behaviour shows that the fifth rule is fallacious.

Propyl isobutyl ketone (b. p. 154—156° at 755 mm.) yields iso-

propylacetic acid, propionic acid, acetone, and acetic acid, when oxi-

dised.

Ethyl isopropyl ketone is prepared from isobutvric chloride (b. p.

92—93°) and zinc ethyl ; it boils at 113-75—114° (745 mm.), not
117—119° (Pawloff, .7. Buss. Chem. Soc, 8, 242) ; its sp. gr. at U° =
0*830, at 18°/0° = 0-814. It yields on oxidation acetone, propionic

acid, isobutyric acid, and acetic acid (compare Pawloff, loc. cit.).

Methyl isobutyl ketone boils at 115*5° (745 mm. ; Frankland,
Annalen, 145, 83* gives 114=^ at 758°), and has a sp. gr. at 0° = 0-8195

(Frankland gives 0-81892), at 19°/0° = 0-8034. When oxidised, it

yields isobutyric and acetic acids from the primary reaction, and iso-

propylacetic acid and formic acid from the secondary.

Methyl isoamyl ketone (b. p. 144—144*5° at 752 mm.) yields iso-

propylacetic acid and isobutylacetic acid on oxidation ; Popoffobtained
valeric and acetic acids.

Methyl butyl ketone yields butyric acid and normal valeric acid on
oxidation.

The author deduces the following generalisations from the results

of his and of other experimenters' work on this subject :

—

1. When a ketone of the fatty series is oxidised, the hydrogen
atom attached to one of the carbon atoms linked to the carbonyi is

hydroxylised ; the molecule of hydroxyl compound thus formed is

split up by further oxidation, 2 mols. of fatty acids, or 1 mol. of a
iatty acid and 1 mol. of a ketone, being formed.

2. If only one of the carbon atoms linked to the carbonyi be
hydrogenised, only this will be oxidised and detached. If, however,
both be hydrogenised, chromic acid mixture at 100° will generally

ciuse oxidation in two directions, so that in some molecules of the

ketone the one, and in others the other, of these carbon atoms will be
oxidised, and there will result a primary and a secondary reaction

regulated by the following conditions.

3. If the carbon atoms linked to the carbonyi be unequally

hydrogenised, the one which has less hydrogen will be oxidised and
eliminated in the primary reaction, and the one which is more hydro-

genised, in the secondary reaction.
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4. If the carbon atoms be equally hydrogenised but combined,

ithe one with a secondary (or tertiary ?), the other with a primary,

alcohol radicle, the latter will be oxidised and eliminated.

5. If the carbon atoms linked to the carbonyl be equally hydrogen-

ised and combined with radicles of the same series, but of different

molecular weight, that which is combined with the radicle having less

carbon will be preferably oxidised and eliminated.

These generalisations allude to the oxidation of ketones at 100°

with chromic acid mixture. Experiments made with methyl butyl

ketone showed that (1) the course of the oxidation of methyl butyl

ketone is influenced by the temperature
; (2) at low temperatures, the

oxidation proceeds in one direction only, and the less hydrogenised

carbon atom attached to the carbonyl is oxidised and eliminated
; (3)

at higher temperatures, the oxidation extends to both these carbon

atoms
; (4) it is thus probable that at very high temperatures, if the

ketone could withstand such, the course of the oxidation would be in

one direction only, and that would be the reverse of (2).

^ A. G. B.

Determination of the Affinity of Organic Acids by means of
Lacmoid. By F. Rohmann and W. Spitzer (Ber., 24, 3010—3015).
—During the titration of organic acids with soda, the authors have
observed that a drop of the liquid brought into contact with red

lacmoid paper produces a blue colour before sufficient soda has been,

added to form the normal salt; the solution will turn blue lacmoid
paper red, but this red colour disappears before the acid is entirely

neutralised. This reaction depends on the fact that the alkali is

divided between the lacmoid and the organic acid in a definite pro-

portion, which varies according to the nature of the acid ; a method
is thus afforded of determining the relative affinities of acids for alkali.

Experiments have shown that the coefficient of neutrality s/s' of two
acids is in inverse proportion to their affinity for alkali : s = the

quantity of acid which is necessary to bring about the change in

colour of the lacmoid paper, and s^ represents the amount of normal
salt present. For the full details of calculation the original paper
should be consulted.

The affinities of the following monobasic acids, compared with
formic acid, agree closely with the values given in Ostwald's tables :

—

Acetic, propionic, butyric, isobutyric, valeric, hydroxypropionic, and
hydroxyisobutyric. The method is also applicable to the bibasic

acids, a similar agreement in the results, as compared with other
methods, beinsr obtained.

It is desirable to always determine the quantity of alkali which is

required to be added to the acid in order to produce a blue colour on
red lacmoid paper, since the inverse procedure is more liable to

experimental error. J. B. T.

Behaviour on Dry Distillation of the Silver Salts of Organic
Acids. By J. Kachler {Monafsh., 12, 338—349).—Silver acetate-, on
dry distillation, is decomposed according to the equation 4AgCoH302
= 4Ag -h 3C2H4O2 + C + COo, the reaction being complete at a tem-
perature of 220—240°. The compound furnishes the same products,
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and iu practically the same proportions, when it is heated to a high

temperature witli water in sealed tubes.

Silver formate decomposes in accordance with the equation

SAgCHOz = CH2O2 + CO2 + '2Ag, when heated with water in sealed

tubes.

The silver salts of isovaleric, normal caproic, and cenanthjlic acids,

on dry distillation, are approximately decomposed according to the

equation 2n(AgC„H2«-i02) = (2w - l)(C>,I{,nO.^) + (n — 1)C + CO,
^-27^Ag; in fact, this equation appears to indicate the manner in

which the silver salts of fatty acids are generally resolved under such

conditions.

Silver palmitate, on distillation under reduced pressure (430 mm.),
gives a considerable quantity of palmitic acid, and, similarly, the

silver salts of lactic, a-hydroxy iso butyric, phenylacetic, and benzoic

acids decompose with formation of the respective free acids.

The author confirms the statement of Klimenko (J. Russ. Cheni.

Svc, 12, 97), that silver lactate, when air-dried, crystallises with
-^ mol. H2O (compare Engelhardt and Maddrell, Annalen, 63, 90).

• G. T. M.
Action of Hydriodic Acid on Amido-acids. By A. Kwisda

(Monatsh., 12, 4<\9—430),— The author finds that the readiness with
which hydrogen is substituted for amidogen, on treating the amido-
acids with hydriodic acid, varies considerably with the constitution

of the acid (see original). In his investigations, the acids under
examination, namely, glycociiie, a- and /3-alauine, leucine, aspartic

acid, glutamic acid, aud ortho-, meta-, and para-amidobenzoic acids,

were heated in sealed tubes with excess of hydriodic acid of sp. gv.

1"96. Monobasic, fatty acids, of* the formula NHo'Cn^-zn'OOOil, are

thereby decomposed, according to the equation NH2'C»H2?i'COOH -+

3HI = C^Hort+iCOOH -f JS±l4l + I2, whilst such bibasic acids as

aspartic and glutamic acids are converted into monobasic acids,

thus:—NHo-aH2«_i(COOH)2 + 3HI = C„H2,^+x-C00H + CO2 +
NH4I -f J2; ortho-, meta-, and para-amidobenzoic acids are not
decomposed in the same way as the monobasic acids of the fatty

series, for, in addition to the chief product, benzoic acid, smaii

quantities of carbonic anhydride and of free hydrocarbons are ob-

tained. The author has not been able to confirm the observation of

Rosenstiehl (Zeit. fur Chem.., Ib69, 471) that toluidines are formed
on heating amidobenzoic acids with hydriodic acid. G. T. M.

fS-Trimethylethylidenelactic Acid. By C. Glucksmann (Monatsh.,

12, 356—361; compare Abstr., 1890, 237).— A more convenient
method of preparing trimethyllactic acid than that previously de-

scribed i^ as follows :—20 grams of pinacone is suspended in 100 c.c.

of.20 per cent, sodium hydroxide solution, and 63 grams of potassium
permanganate in a 4—5 per cent, aqueous solution is slowly added
to the well-cooled mixture. When the oxidation is complete, the
product is filtei-ed, neutralised with sulphuric acid, and evaporated to

dryness on the water-bath. The residue is dissolved in the least

possible quantity of v/ater, and treated with 250 grams of 4 per cent,

sodium amalgam, added a little at a time. The solution is filtered,



ORGANIC CHEMISTKY. 39

acidified with sulphuric acid, extracted with ether, the ethereal solu-

tion evaporated, and the residue steam distilled, until the distillate

ceases to be acid. The residue, dried in a vacuum over sulphuric

acid, consists o£ trimethjllactic acid.

On heating the acid (1 part) with 90 per cent, sulphuric acid

(3—4 parts) in a reflux apparatus at 50°, it is resolved into carbon
monoxide, water, and trimethylacetaldehyde, CMca'COH (yield 80 per

cent.). The new aldehyde boils a,t 92—94°, reduces a solution of

silver, restores the colour to magenta, which has previously been
treated with sulphurous anhydride

; and, on oxidation with chromic
acid, appears to be converted into acetic acid. G. T. M.

Halogen Derivatives of Malonic Acid. By M. Conrad and
C. Bruckner (Ber., 24, 2993—3005).

—

JSthyl dichloromalonate,

CCl2(COOEt)2, is prepared by treating ethyl chloromalonate with
chlorine at 120°, removing the excess of the latter and the hydrogen
chloride, first by heating on the water-bath, and subsequently by
allowing the product to remain over soda-lime in a vacuum, and dis-

tilling, when the compound passes over at 231—234" with only slight

decomposition as a colourless liquid, having a sp. gr. l*2t)8 at 17°

compared with water at 15°. Treated with an excess of cold alcoholic

potash, a mixture of potassium dichloromalonate and mesoxalate
appears to be formed ; whilst on mixing it with 6—10 times its

volume of concentrated alcoholic ammonia, dichloromalonamide,
melting at 202'' (see Zincke and Kegel, Abstr., 1890, 490), separates
after two days, and dichloracetamide (m. p. 98°) is obtained from
the filtrate.

Ethyl chlorohromomalonate, CClBr(C00Et)2, is obtained bybromin-
ating ethyl chloromalonate ; it distils at 136— 139° under a pressure
of 35 mm., and boils at the ordinary pressure at 239—241° with
partial decomposition ; its sp. gr. is 1"467 at 16° compared with water
at 15°. Treated with four times its volume of concentrated alcoholic

ammonia, a compound melting at 160—165° separates, which is,

perhaps, a mixture of chlorobromomalonamide and amidochloro-
malonamide

; whilst chlorohromacetamide melting at 117° is obtained
from the filtrate. Chlorohromacetamide has already been prepared
by Cech and Steiner (this Journal, 1876, 1, 373), and as it differs in
melting point from the authors' compound, they have repeated Cech
and Steiner's experiments, and find that neither chlorobromacetic
acid nor the amide described by these chemists are homogeneous sub-
stances, but are contaminated with the dibromo-derivatives. Ethyl
bromomalonate, CHBr(C00Et)2 (Knoevenagel, Abstr., 1888, 707),
lias a sp. gr. of 1'426 at 15° compared with water at the same tem-
perature.

Ethyl acetyltartronate, 0Ac*CH(C00Et)2, is produced together
vvith the compound C(COOEt)2lC(COOEt)2, by heating ethyl bromo-
malonate (8b grams) and potassium acetate (40 grams) dissolved in
absolute alcohol, at 40—50^ ; the former is a bright yellow oil, boiling,

at 158—163' (60 mm.), and has a sp. gr. 1-131 at 1*95° compared
with water at 15°, whilst the latter is a solid compound melting at 56°.

When ethyl acetyltartronate is dissolved in ether and treated with
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sodium (1 eq.), and then heated for 10 seconds on the water-bath

with ethyl iodide, the ethyl derivative, 0Ac'CEt(C00Et)2, boiling at

151—153° (30 mm.) is formed.

Ethyl mesoxalate, C(OH)2(COOEt)2, described by PetriefF as an
oil, is obtained by treating ethyl acetyltartronate with somewhat more
than one moleonlar proportion of bromine at 110° : it boils at 140—14/")°

(50 mm.), solidifies after a time, and when crystallised from ether

melts at 57°.

Ethyl plienyltartronate,OV\i'(u'Q.{COOYli)2,\fi prepared by dissolving?

sodium (2'3 grams) in alcohol (35 cc), adding phenol (9*4 grams)
and ethyl bromomalonate (24 gri^ams), heating, distilling off the

greater portion of the alcohol, adding water, and extracting the pre'-

cipitated oil with ether ; it distils under a pressure of 60 mm. at

230—240°. The acid olDtained on hydrolysis with hydrochloric acid

yields phenylglycollic acid (m. p. 96°) when heated at 180°.

Ethyl dibromomalonate, CBr2(COOEt)2 (J. Wislicenus, Abstr.,

1888, 151), is obtained by brominating ethyl malonate in direct sun-

light ; it distils at 145—155° under a pressure of 25 mm. ; when dis-

solved in half its volume of cooled, concentrated, alcoholic ammonia,
crystals separate, after a time, of a compound which probably consists

of diamidomalonamide, C(NH2)o(CON'H2)2 ; this darkens at 150°,

dissolves in water with decomposition, and loses ammonia when care-

fully heated at 90—100°, yielding imidomalonamide, l^H'.C(CO NIlo,)2,

a compound dissolving in water to a neutral solution, from which
ammonia is evolved on heating. When ethyl dibromomalonate is

lieated with benzene and sodium in the form of wire, it yields the
compound C(COOEfc)2!C(COOEt)2 (see above) ; if digested with an
alcoholic solution of potassium acetate, ethyl mesoxalate is formed

;

whilst when heated with a mixture of phenol and sodium ethoxide,

ethyl diphenoxymalonate, C(OPh2)(COOEt)2, is obtained distilling at
250—260° under a pressure of 60 mm., and this, on boiling with
alcoholic potash, yields the corresponding acid, which, after being
crystallised from water, melts at 173°.

Bromethyhfialonic acid, CEtBr(C00H)2, is obtained in theoretical

yield when ethylmalonic acid is heated on the water-bath with an
excess of bromine

; it melts at 104° with the evolution of carbonic
anhydride and the formation of bromobutyric acid. A. R L.

Action of Zinc on Ethyl Dibromosuccinate. By A. Michael
(J.pr. Chem.^ [2], 44, 399—403).—In this paper the author replies

to the criticisms of Claus (Abstr., 1891, 1338) on the work which
Michael and Schulthess published on the subject (Abstr., 1891, 1184).
The discussion is now closed as far as the author is concerned.

A. G. B.
Decomposition of Glutaric Acid at a High Temperature.

By A. Claus (Annalen, 265, 247—253).—In reply to Wisbar (Abstr.,

1891, 1011), the author states that a careful repetition of his previous
experiments has proved conclusively that carbonic anhydride is

evolved on heating glutaric acid under the conditions already de-
scribed. V7hen the acid is kept for a long time at 180—210°i it is

converted into its anhydride; this compound is then completely
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decomposed with evolution of carbonic anhydride, and there remains

a porous, carbonaceous mass; the liquid distillate contains a con-

siderable quantity of an acid, which is not butyric acid, as was first

stated ; the investigation of this product will be continued.

F. S. K.
Synthesis of Polybasic Fatty Acids. By K. Auwers, E.

KoBNER, and F. v. Meyenburg (Ber., 24, 2887—2901).—In a previous

paper (Abstr., 1891, 307), Auwers has published a preliminary

account of the synthesis of polybasic acids ; the present communica-
tion ogives a detailed account of the acids already prepared. The
process employed is the same in all cases, and consists in warming a

mixture of a solution or emulsion of the sodium compound of ethyl

malonate or one of its alkyl derivatives with the ethyl salt of an
unsaturated acid. The product is mixed with water and dilute

sulphuric acid, and the oily, ethereal salt which separates washed,

dried, fractionated under reduced pressure, and hydrolysed by boiling

with a mixture of equal volumes of concentrated hydrochloric acid

and water.

The preparation of symmetrical aa-dimethylglutaric acid has

already been described (loc. cit.). ji-Mcthylglutaric acid,

COOH-CH^-CHMe-CH^-COOH,

is formed by the action of ethyl crotonate on ethyl sodiomalonate,

and hydrolysis of the crude ethyl salt first obtained ; after crystallisa-

tion from ether and benzene, it melts at 86°. Ethyl sodiomalouate and
ethyl fumarate yield as the first product ethyl propanetetracarboxijlate,

CH(COOEt)2-CH(COOEt)-CH2-COOEt, which boils at 200-220°
under a pressure of 25 mm., and on hydrolysis yields tricarballylic

acid, COOH-CH2-CH(COOH)-CH2-COOH, melting at 162-164°.

The authors confirm Emery's statement that this acid, on treatment
with acetic acid, yields an anhydrotricarhally lie acid, CeHcOs, melting
at 13r (Abstr., 1891, 680).

The product of the reaction of ethyl fumarate and ethyl sodio-

"iTiethylraalonate is an ethyl salt which boils at 196—198° under a
pressure of 20 mm., and has a sp. gr. of 1*1158 at 18°/4°. On hydro-
lysis, it yields two acids of the composition CvHmOe, which must,
from their mode of formation, both be oc-methyltncarballi/lic acid,

COOH-CHMeCH(COOH)-CH.rCOOH, and represent stereometric

isomerides, an acid of this formula having two asymmetrical carbon
atoms. The acids are separated by crystallisation from water ; the
less soluble compound crystallises in compact, lustrous prisms, melts
at 180°, is readily soluble in alcohol and acetone, but almost insoluble

ill benzene and light petroleum ; its silver salt, C7H7Ag30G, is a heavy,
white precipitate. The more soluble acid is contained in the mother
liquor of the previous acid, and is separated by repeated crystallisa-

tion from water; it still, however, contains ammonium chloride

derived from the ethyl cyanacetate present in commercial ethyl

malonate, and may be separated from it by treatment with anhydr-
ous ether. It then melts at 134°, and in its other properties closely

resembles the isomeric acid, into which it is partially converted by
heating with hydrochloric acid at 200°.
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The action of ethyl sodiomalonate on ethyl citraconate might
proceed in two different ways, giving rise either to an a- or a /:^-methyl-

tricarballylic acid. The intermediate ethereal salt boils at 226° under
a pressure of 39 mm., and on hydrolysis yields in small quantity an
acid which has the composition CtHioOg, forms beautiful, transparent

crystals, and melts at 164°. It is not identical with either of the fore-

going acids, and must therefore be (S-methvltricarbaUylic acid,

COOH-CH2-CM3(COOH)-CH2-COOH. If ethyl "itaconate be substi-

tuted for ethyl citraconate, two reactions are also possible, leading

to the formation of either ^-methyltricarballylic acid or butanetri-

carboxylic acid. The intermediate ethyl salt was found to boil at

200—240° under 37 mm. pressure, whilst the acid formed from it

crystallises in rosette-shaped aggregates of prisms, and melts at

116—120°. It differs, therefore, completely from /3-metliyltricarb-

allylic acid, and must be butanetricarhoxylic acid,

COOH-CH2-CH2-CH(COOH)-CH2-COOH.

The two stereoisomeric oc-ethyltricarbally lie acids,

COOH-CHEt-CH(COOH)-CH,-COOH,

may be prepared in a manner exactly similar to the corresponding

methyl compounds. The intermediate ethyl ethylpropanetetracarb-

oxylate boils at 207—212° under a pressure of 25 mm. The less

soluble acid forms spherical aggregates of thin, lustrous oblique

prisms, and melts at 147— 148°; its silver salt, CaHgAgaOs, is a volu-

minous, white precipitate, veiy susceptible to the action of light.

The more soluble acid was not obtained in sufficient quantity for com-
plete purification.

Propyltricarhallylic acid, COOH-CHPr'^-CH(COOH)-(m./COOH,
and isupropy Itricarballylie acid,

C00H-CHPr^'CH(C00H)-CH2-C00H,

are readily obtained by heating ethyl fumarate with ethyl propyl- or
isopropyl-sodiomalonate. The former crystallises from water on
spontaneous evaporation in compact, lustrous prisms which contain
water of crystallisation and melt below 100°

; when rapidly crystal-

lised, however, it forms nodules consisting of anhydrous plates,

melts at 151—152°, and is soluble in alcohol and ether, but almost
insoluble in benzene and light petroleum. The mother liquors con-
tain lower melting products which could not be isolated. Isopropyltri-

carballylic acid crystallises in anhydrous nodules formed of plates

or compact prisms, melts at 161—162°, and behaves towards solvents

in the same manner as the previous acid.

Determinations of the conductivities of these acids have been made
by Walden, and it appears that, as in tlie case of succinic acid, the
introduction of alkyi groups into tricarballylic acid raises the con-
ductivity to a considerable extent.

An attempt was made to bring about the combination of ethyl

sodiomalonate and the ethyl salt of A'-tetrahydrophthalic acid, as

the latter behaves in many respects as an unsaturated fatty acid.
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No reaciion, however, was found to take place on digestiho" the mix-
ture for six hours at 100°. H. G. C.

Furfurylamine. By A. Deutzmann (Chem. Cenfr., 1891, il, 295

—

296; from Diss. Berlin).—The following compounds are described:

—

Furfurylamine furfuryldithiocarhamate^

C40H3-CH2-NH-CSSH,]S'H3-CH2-C40H3,

is prepared from 6'8 grams of carbon bisulphide dissolved in dry
ether and 18 grams of furfurylamine; it is soluble in alcohol, ether,

benzene, and light petroleum ; when exposed to the air, it' becomes
yellow. Furfurylthiocarbimide, CS!N'CH2*C40H3, is prepared from
the last-named salt by the action of mercuric chloride, which must
not be in excess. BifurfuryUhiocarhamide, CS(NH*CH2*C40H3)2, pre-

pared by heating the dithiocarbamate at 100°, melts at 85—86°.

MethylfrnfurylfJiiocarhamide, prepared from methylthiocarbimide and
furfurylamine, melts at 83°. Ethy IfurfuryUhiocarhamide melts at 67°.

Allylfurfurylthiocarbamide melts at 42—43°. FhenylfUrfurylthiocnrh-

amide melts at 128°
; the paratolylcarhainide melts at 165° ; the meta-

xylylcarhamide at 12r5°.

Fttrfurylcarhamide, NHs'CO'JS'H'CHs'CiOHs, prepared from fur-

furylamine and potassium cjanate, melts at 110— 111°
; difurfuryl-

carbauiide, prepared from furfurylamine, potassium hydroxide, and
carbonyl chloride dissolved in benzene, melts at 128°. Ethylfurfuryl-

carhamide melts at 95—96°
; amy Ifurfurylcarhamide at 120—121°.

These were prepared by the aid of ethyl- and amyl-carbimide respec-

tively. Pheriylfurfurylcarhamide melts at 124°
; the orthotolylcarb-

a'luide at 168—168"o° ; the metaxylylcarbamide at 1 78°. From dl-

furfurylthiocarbamide^ by the action of mercuric oxide, cyanamide and
furfurylamine are obtained, but not the corresponding guanidine.

The hydrochloride offurfurylguanidine, C(NH.;)o!N'CH2*C40H3, may
be prepared by heating cyanamide and furfurylamine hydrochloride

at 100° in a sealed tube. Both it and the platinum salt were analysed.

Diphenylfurfurylguanidine, C(NHPh)2!]S'*CH2*C40H3, is prepared
from the last-named compound by heating it with aniline at 80—81°.
By treating the amine with methyliodide, trimethylfurfurylammonium
iodide, CiOHa'CHa-NMeal, is obtained.

By distilling furfurylamine hydrochloride, a liquid was obtained

which probably contained furfuryl chloride. NitrofurfurylaTnive is

prepared by acting with nitric acid on acetylfurfurylamine in glacial

acetic acid, and then distilling with steam. J. "W. L.

Intramolecular Change of the Propyl Group. Bv 0. Wid-
MAN {J. pr. Chem.. [2], 44, 414—415; compare Abstr., "1891, 686,

1344).—Fileti (Abstr., 1891, 1844) quotes Widman as having pointed

out that the nitration of cumenylacrylic acid produces paranitrocin-

namic acid, orthonitroparisopropylcinnamic acid, and an isoraeride of

the latter which he called orthonitroparapropylcinnamic acid. Wid-
man now points out that Fileti has missed the publications (Abstr.,

1891, 69, 45) in which it is shown that this " orthonitroparapropyl-

cinnamic " acid is really a mixture of about one-third metanitro-.
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cumenylacrylic acid and two-thirdH orthonitrocumonylacrylic acid,

the mixture having a constant melting point and crystallising in a
definite form. A. G. B.

Isomeric Change in the Synthesis of Aromatic Amines and
Phenols. By M. Senkowski (Ber., 24, 2974—2977).—It is ^^-ell

known that the higher homologues of aniline, produced by heating its

alkyl derivatives or the corresponding alcohols with its hydrochloride

or stannochloride, invariably belong to the para-series ; the same
applies to the homologues of phenol obtained by the action of zinc

chloride on a mixture of phenol and the alcohol. The experiments
to be described were instituted to ascertain whether in these cases

intramolecular changes occur similar to those observed in the syn-

thesis of aromatic hydrocarbons by means of aluminium chloride.

Paratertiarybutylphenol (Abstr., 1890, 129G) is obtained by the

action of zinc chloride and isobntyl alcohol on phenol in the manner
described by A. Liebmann (Abstr., 1882, 171, 727).

Paramidophenyltrimethyl methane (loc. cit., 1890) is formed by
heating aniline hydrochloride with isobutyl alcohol in a sealed tube
at 230°

; it yields trimethylphenylmethane {loc. cit., 1890) by the

diazo-reaction.

The so-called isobutylbenzene boiling at 165—170° (Goldschmidt,
Abstr., 1882, 952) is a mixture. When treated with bromine in direct

sunlight until the colour of the bromine persists for several minutes,

and, nfter washing the product with potash and drying, it is distilled

over sodium, a small quantity of a hydrocarbon passes over at

167—168°, apparently identical with trimethylphenyltnethane.
Isoamylaniline ( Hofmann, this Journal, 1874, 807 ; Merz and Weith,

Abstr., 1882, 179), when treated with one molecular proportion of

bromine in sunlight and with a second, in the dnrk, at the tempera-
ture of the water-bath, yields Schramm's isoamylbenzene dibromide
melting at 129° (Abstr., 1883, 977), and is, therefore, a normal
product. A. R. L.

Action of Nitrous Acid on Resorcinol Diethyl Ether and on
Triethylresorcinol. By A. Kraus {Monatsh., 12, 368—378).

—

When a solution of resorcinol diethyl ether (1 part) in acetic acid

(10 parts) is saturated with hydrogen chloride, and treated in the

cold with a large excess of alkaline nitrite, a very considerable quan-
tity of a dark-green precipitnte separates. The product is diluted

with water and filtered, and the solid thus obtained treated with cold,

dilute potash, whereby the greater portion dissolves, forming a dark-

red solution, from which hydrochloric acid separates nitrosoresorcinol

ethyl ether, NO*C6H3(OH)*OEt, in the form of a voluminous, light-

yellow precipitate. The ether may be readily recrystallised from hot
water and from hot alcohol (compare Aronheim, Ber.^ 12, 30),

when it forms thin, pRle-yellow scales which decompose at 150°

without having previously melted. That part of the above-mentioned
product which is insoluble in cold dilute potash is washed with cold

alcohol, and dried in a vacuum. On elementary analysis, it gives
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numbers correspondirig with the formula for nitrosorefiorcinol diethyl

ei^/ier,NO-C6H3(OEt)2. It melts at 122—123°, is soluble in cold chloro-

form, benzene, and ether, but is decomposed when warmed with those

solvents ; it has a pale-rose colour, and gives an intense blue coloration

with concentrated sulphuric and hydrochloric acids. The benzoyl

derivative of nitrosoresorcinol ethyl ether, NO*C6H3(OEt)-OBz, is

obtained in the form of yellow flocks on shaking a solution of the

ether in soda with an excess of benzoic chloride. When recrystal-

lised from alcohol, it forms beautiful, yellow crystals which melt at

155°.

Nitrosoetliylresorcinol ethyl ether, KO*C6H2Et(OH)'OEt, is obtained

when triethylresorcinol (compare Herzig and Ztisel, Abstr., 189(»,

1404) is dissolved in ten times its weight of absolute alcohol, and the

solution mixed with slightly more than the molecular equivalent of

sodium nitrite, and decomposed with concentrated hydrochloric acid

until the whole assumes a brownish-yellow colour. On the addition

of water, a green, flocculent precipitate is formed, the colour of which
gradually changes to reddish-yellow. The precipitate is dissolved in

potash, and the solution exhausted with ether; the ethereal extract

is acidified, and the yellow precipitate thus obtained crystallised

from hot benzene, which furnishes the compound in the form of

beautiful, yellow prisms. It dissolves when warmed with ordinary

solvents, and decomposes at 150^, without having previously melted;
it gives a stable base on treatment with reducing agents, is oxidised by
nitric acid, first to a nitro-compound, and eventually to oxalic acid,

and forms a well characterised benzoyl dtrivative,

NO-C6H2Et(OEt)-OBz,

which is insoluble in potash, and melts at 141—142". G. T. M.

Hydroxyquinones. By Kowalski (Chem. Centr., 1891, ii, 377;
from Schweiz. Wochevschr. Pharm., 29, 265).—The author has
observed the formation of hydroxyquinones from quinones, when the
latter are left exposed to the action of aqueous alkali and air. From
a-naphthaquinone and from thymoquinone the corresponding hydr-
oxyquinones were obtained. J. W. L.

Isoeugenol, Diisoeugenol, and their Derivatives. By E.
TiEMANN (JJer., 24, 2870—2877).— In his researches on the products
of oxidation of acetyleugenol (this vol., p. 59), the author was led

to suppose that the eugenol employed might contain a hitherto

unknown isomeride, or that such a compound might be formed as an
intermediate product during its oxidation. He therefore examined
the action of various reagents on eugenol, but only succeeded in con-

verting it into the already known isomeride, isoeugenol,

CHMe:CH-C6H3(OMe)-OH [1:3: 4].

This molecular interchange proceeds best when carried out as

follows:—r2"5 parts of potash are dissolved in 18 parts of amyl
alcohol, 5 parts of eugenol added, the mixture heated for 16—20
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liours at 140°, and the amyl alcohol removed by disMllation in a

current of steam. Sulphuric acid is then added, the isoeugenol

separated, washed with sodium carbonate solution, and distilled in

a current of steam. It then boils at 261° (uncorr.), and hns all the

pi'operties assigned to it by Kraaz and Tieniann (Abstr., 1883, 201) ;

in alcoholic solution, it is coloured olive-green by ferric chloride, and
if left it becomes yellow, but much less rapidly than eugenol. Its

coefficient of refraction is 1*5728, that of eugenol being 1'5438.

The substance described by Kraaz and Tiomann as benzoyliso-

eugenol is in reality a derivative of diisoeugenol, and not of iso-

eugenol. The monomolecular acetyl and benzoyl compounds can only

b3 obtained under certain conditions. Acetylisoeugenol, CioIIii02Ac, is

prepared by boiling the phenol with acetic anhydride, and separates in

lustrous, white needles on the addition of light petroleum to its benzene
solution ; it melts at 79—80°, boils at 282—283° (uncorr.), and is

reconverted into isoeugenol bj'' alkalis. Benzoylisoengenol, CioHu02Bz,
is formed by the action of benzoic chloride on a solution of isoeugenol

in dilute soda, provided the liquid never becomes acid; it crystallises

from alcohol in white prisms melting at 103—104°.

Diacetyldiisoeugenol, C20H20O4AC2, is obtained by adding acetyl

chloride to isoeugenol previously warmed to 54°, and raising the

temperature to 80°, heating as long as hydrogen chloride is evolved.

The product solidifies on cooling, and may be separated from adhering
oil by means of ether ; the residue is crystallised from boiling alcohol,

and then forms white needles which melt at 150—151°, and are

al most insoluble in water and ether. JDihenzoyldiuoeugenol, C20H22O4BZ2,

is the compound previously described by Kraaz and Tiemann {loc. cit.)

as benzoylisoeugenol. Both these substances on hydrolysis yield

diisoeugenol, whi.ch may also be obtained by the action of mineral
acids or acid salts on isoeugenol ; it crystallises from 50 per cent,

alcohol in slender needles, melts at 180—181°, is readily soluble in

ether and chloroform, less easily in alcohol, and almost insoluble in

water and light petroleum. Its alcoholic solution is coloured olive-

green by ferric chloride.

The molecular weight of diisoeugenol, as found by Raoult's
method, agrees with the above formula, but no evidence as to its

constitution has yet been obtained. It might possibly be a tetra-

methylene derivative of a formula such as

CHMe-CH-C6H3(OMe)-OH

CHMe-CH-C6H3(OMe)-OH^

or it may be a diphenyl derivative. Further investigation of this

compound is in progress. H. G. C.

Oxidation Products of Safrole. By F. Tiemann (Ber., 24,
2S79—2886).—The results given in the preceding abstract and on p 59
show that acetyleugenol and acetylisoeugenol are compounds which
readily undergo decomposition, and that in their oxidation several pro-

cesses occur simultaneously ; the exact investigation of these processes

has been rendered still more difficult by the fact that in the secondary
reactions the benzene nucleus itself has been attacked. The author
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therefore wished to follow out the O'n'dation procpsses in a phenyl-

allylene derivative, in which the action of the oxidising agent would

be confined to the carbon side chain. Such a derivative has been

tonnd in sflfrole, which has been shown by Eykman (Abstr., 1886,

95) and Poleck (Abstr., 1884, 1339 ; 1886, 697) to have the constitu-
(3)

tion Ce2<Q>C6H3;CH,-CN:CH2(l).

<^)
. .

On carefully oxidising safrole with If per cent, permanganate solu-

tion at 70— 80°, it takes up two hydroxyl groups, forming methylene-

'6
: 4^.dihydroxyhenzyl glycol, CH2<Q>C6H3-CH2-CHfOH)-CH2-OH,

which crystallises from, benzene in white needles, melts at 82— 83°,

and is i-eadily soluble in boiling water and ether, less easily in alcohol.

Its diacetate. CinHio04Ac2, is a pale-veilow oil boiling at 240° under

a pressure of 15—20 mm. ; and the diphenylcarhamaie,

CioH,oO,(CO-I^HPh)„

obtained by the action of phenyl isocyanate on the glycol, crystallises

in plates, and melts at 127°.

If 5 parts of safrole be warmed at 70—80" with 12*5 parts of per-

manganate, 5 parts of acetic acid, and 1000 parts of water, piperonal,

piperonic acid, and a-homopiperonic acid are obtained. The first is

removed by extracting the alkaline solution with ether, and the alkaline

solution is then concentrated, acidified, and extracted with ether.

The residue obtained from this extract, which contains piperonic and
a-homopiperonic acids, is boiled with magne-ium carbonate, resinous

matters being removed by ether, the solution again acidified and taken
up with ether, the latter evaporated, and the residual mixture of the

two acids separated by fractional crystallisation from hot water.

oL'Homopiperonic acid, CH2<^q>"C6H3*CH2*COOH, crystallises in

white needles, melts at 127—128°, and dissolves readily in boiling water,

alcohol, ether, and hot benzene, scarcely at all in light petroleum.

The calcium salt contains 2 mols. HoO, which are given off at 100°; the

copper salt, (C9H704)2Cu, forms a pale-green, crystalline powder ; the
siloer salt, C9H704Ag, a white, crystalline powder, which may be

crystallised from hot water ; the zinc salt, (C9H704)2Zn, is also white
and crystalline. The methyl saM, C9H704Me, and ethyl salt, C9H704Et,
are yellow oils boiling at 278—280° and 291° respectively, and the

amide, C8H703-CON H2, crystallises in needles melting at 172—173°.

On treatment with nitric acid, a-homopiperonic acid yields a nitro-

compound, C9H704'N02, which crystallises in yellow plates, and
melts at 188°. Further oxidation converts the acid into piperonic

acid and piperonal.

From these results, it appears that the allenyl group of safrole

undergoes oxidation in a normal manner; the intermediate homo-

piperonal) CH;2<1q]>C8H3'CH2*CHO, has not been isolated, owing

probably to its instability ; so far also no indication of a compound
corresponding with acetovanillone has been observed. H. G. C.
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Action of Benzyl Chloride on Orthotoluidine. By C.

Hahaut (Bull. Soc. Chim. [-3], 5, 742— 748).

—

Benzi/lorthoioluidine,

CcHiMe'NHPh, is formed when benzyl chloride (1 mol.) is heated with

orthotoluidine (2 mols.) in an open vessel for 4U hours at 175°. The
crystalline product of the reaction is treated wdth aqueous sodium

carbonate, and yields a dark, chestnut-coloured oil, which, on puri-

fication, becomes almost colourless. Benzylorthotoluidine boils at

210° under a pressure of 25 mm., crystallises from alcohol in tufts,

melts at 56—57^ and is soluble in the ordinary menstrua. The
hydrochloride forms white crystals, is soluble in alcohol and hot

water, and unites with platinum chloride to form a yellow, crystal-

line platinoohloride. The acetate, sulphate, nitrate, and oxalate are

white.

When benzylorthotoluidine is treated with ethyl iodide, benzyl-

ethylorthotoluidine, C6H4Me-NEt'CH2Ph, is obtained as a yellowish,

neutral oil boiling at 230° under 25 mm. pressure.

Acelylhenzylorthotoluidine is solid at ordinary temperatures, and

boils at 280—285° under a pressure of 20 mm. Jn. W.

Oxidation of Azo-compounds. By C. Lauth (Compt. rend., 112,

1512—1514).—Azo-compounds, when oxidised by various reagents in

the cold, yield diazo-compounds together with quinones. Acid and
alkaline reagents give similar results ; the author has chiefly em-
ployed lead dioxide in the presence of sulphuric acid.

The sodium salt of benzeneazo-/J-naphtholdisulphonic acid is dis-

solved in 30 parts of water ; to the solution, 2 parts of sulphuric acid

(66°) and 1 part of the lead dioxide are added ; the red-orange solu-

tion rapidly becomes lemon-yellow, and there is no evolution of gas

in the cold. Nitrogen is rapidly evolved on heating, and, when dis-

tilled, phenol comes over in the first portions of the distillate. The
diazo-solution, on treatment with an alkaline solution of phenol,

phenolsulphonates, or amines, gives azo-colouring matters ; for

example, the addition of /iJ-naphtholdisulphonic acid reuenerates

benzene-azo-/ii-naphtholdisulphonic acid. Compounds substituted in

the diazo-group react equally well: Orange I (the sodium salt of

sulphobenzeneazo a-iiaphthol) yields, similarly, a diazo-solution,

giving, on distillation, phenylparasulphonic acid. Again, sulpho-

benzeneazo-phenol, by oxidation, yields a diazo-solution, which, on
the addition of an alkaline solution of a-naphthol, gives Orange I.

The reaction has been applied to a large number of azo-compounds,
including unsubstituted compounds, such as azobeuzene, as well as

compounds containing amido-, hydroxy-, or carboxy1-groups. No
exception has been found to the general course of the reaction in-

dicated above. The reaction may be considered to be characteristic

of the azo-compounds.
When the liquid, after oxidation, is filtered from the lead sulphate

formed, it yields a quinone in the case of sulphobenzeneazo-phenol

;

in other cases the residue contains most of the oxidation products.

The general reaction for the oxidation is of the type of

C6H5-No-CioHe-OH + H2SO1 + 02= CeHs-Na-SO^H + CioHeO^ + H2O.
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intermerliate products may be obtained at the same time, if tho

oxidising agent is not present in sufficient quantity, as well as tetrazo-

compounds. W. T.

Action of Phenylhydrazine on Phenols. By A. Seyewetz
(Conipt. rend., 113, 264—267).—Phenol, the cresols, and the

naphthols do not yield compounds with phenylhydrazine in presence

of various solvents, and under various conditions.

Dihydric phenols behave differently, and readily combine with
phenylhydrazine, the reaction being so distinct in the case of

orcinol that it would almost seem to indicate the presence of a ketonic

or aldehydic group in this compound.
A concentrated aqueous solution of the phenol is mixed with a

solution of phenylhydrazine in water slightly aoiditied with acetic

acid. After agitating for some minutes, the compound separates, is

washed with water containing a little acetic acid, and then recrystal-

lised from benzene.

Quinol yields the compound C6H4(OH)2,2XHPh'NH,, which crystal-

lises from boiling benzene in small, white, nacreous plates melting at

70—71°. It gradually alters when exposed to the air, and becomes
yellow, is slightly soluble in cold water, somewhat soluble in warm
water, alcohol, chloroform, ether, and benzene, very slightly soluble

in light petroleum. Alkalis liberate phenylhydrazine, even in the

cold; acids liberate the phenol.

Resorcinol yields the compound described by Baeyer and Kochen-
doerfer.

Orcinol readily yields the compound CfiH3Me(OH)2,2:N'HPh-Ne.,,
which forms white crystals melting at 61—62°, and similar in general

properties to the quinol derivative.

Catechol seems not to form a corresponding compound, and this is

true also of pyrogallol.

Salicylic acid, in presence of toluene, yields a compound crystal-

lising in slender, white needles, and melting at 122—123°. In many
cases, however, the finding of a suitable solvent constitutes a great

difficulty. C. H. B.

Combination of Phenylhydrazine with Ethyl Oxalacetate.
By W. WisLiCENUS and M. acHKiDT (Ber., 24, 3u06—3010).—On
mixing together ethereal solutions of phenylhydrazine and ethyl

oxalacetate in molecular proportion, and cooling, an additive com-
pound is deposited in colourless, lustrous plates; it may be crystal-

lised from absolute alcohol, and melts at 105— 106°. This substance
is distinguished from the hydrazone (m. p. 7Q—78°) by its colour,

and by its insolubility in ether and in light petroleum. The additive

compound is readily converted into the hydrazone by fusion, or by
heating it in solution; at ordinary temperatures the change is more
gradual. The constitution of this compound may be represented by
the formula C00Et-C(0H)(NH-NHPh)CH2-C00Et, which would
readily explain its conversion into the hydrazone ; from the general

properties of the substance, however, as well as from the fact that
all etibrts hitherto made to prepare similar substances from other

VOL. LXII. e
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less acid, ketonic, etherjal salts have failed, the authors consider it

to be an analoo-ue of the nrnmonium salts, with the formula
C00Et-C0-CH(NH3-NHPh)-C00Et or

C00Et-C(0-NH3-NHPh):CH-C00Et.

The same substance is also formed bv the action of phenjlhydr-
azine hydrocliloride on ethyl sodoxalacetate in cold, concentrated,

aqueous solution.

Methyl oxalacetate and ethyl ethoxyoxalacetate yield additive com-
pounds with phenylhydrazine similar to ihe one described above,

whilst ethyl methyloxalacetate, ethyl oxalsuccinate, ethyl acetoacetate,

ethyl benzoylacetate, and ethyl levulinate do not react in this manner.
J. B. T.

Oximes and so-called Stereochemistry. By A. Claus {J. pr.

Chem. [2], 44, 312

—

S'^5).—This paper deals with the isomerism of

the hydroxylamine derivatives of benzile, and especially with the

recent work of Auwers and Meyer on th*^ subject (Abstr., 1889, 403,

609, 611, 713). The author concludes by claiminsf that he has in-

G mtrovertibly proved that all manifestations of isomerism among
the products of the reaction of hydroxylamine with benzile can be
efficiently and easily explained as cases of isomerism in structure,

without having recourse to any stereochemical hypothesis.

A. G. B.

Intramolecular Change of some Isoaldoxime Derivatives.
By R. Behrend (Annalen, 265, 238—246).—When pure benzyliso-

])aranitrobenzaldoxime (m. p. 118°) is dissolved in alcohol (9—10
parts), and the solution warmed with a few drops of a dilute

alcoholic solution of sodium ethoxide, it is partially converted into

paranitrobenzylisobenzaldoxime
; this change is expressed by the

equation

N02-C6H4-CH<^>N-CH,Ph = N02-C6H4-CH,-X<?>CHPh,

and is, to a certain extent, reversible, as when paranitrobenzyliso-
benzaldoxime is treated with sodium ethoxide under the same
conditions, it is in part transformed into benzylisoparanitrobenzald-
oxime.

When benzyllsoraetanitrobenzaldoxime, prepared by the condensa-
tion of metanitrobenzaldehyde with (3 benzylhydroxvlamine, is warmed
with a dilute alcoholic solution of sodium ethoxide, it is partially

converted into the isomeric metanitrobenzylisobenzaldoxime, and on
evaporating the solution, a mixture of the two isomerides is left ; this is

dissolved in alcohol (about 10 parts), and on keeping the solution for
about 24 hours, the greater part of the unchanged benzyl isonitro-

benzaldoxime is deposited in crystals, whilst most of the isomeride
remains in solution ; the latter is obtained in a pure condition by
repeated fractional crystallisation from alcohol.

MetanitrobenzylisoheTizaldoxime, CuHiaNgOs, purified in the manner
just described, crystallises from hot alcohol and benzene, in both of
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which it is readily soluble, in lustrous, pale-yellow needles, melts at

114—115", and is only sparingly soluble in ether, and almost insolu-

ble in light petroleum. It seems to be unchanged by a warm solution

of sodium ethoxide, but when heated with hydrochloric acid, it is

decomposed into benzaldehyde and ^-metanitrobenzylhydroxi/lamme

hydrochloride ; the latter is readily soluble in water, but more
sparingly in alcohol, from which it is precipitated on the addition of

ether, as a colourless, crystalline powder, melting at 145—146°,

with previous softening ;
the melting point of the salt w^hich has

once been melted is much higher. The free base crystallises from
hot water in needles, melts at 79*5—80'5", and reduces Fehling's

solution.

Benzylisoanisaldoxime is not acted on by sodium ethoxide under
the conditions described above. F. S. K.

Amidines. By W. Loss en (Annalen, 265, 129—178).—The
interesting results obtained on treating benzeuylamidine and other

amidines with nitrous acid (Abstr., 1891, 1038—1042) have led the
author and his pupils (Mierau, Kobbert, Neubert, C. Lossen, Kirsch-
nick, and GralDOwski) to subject the amidines to a somewhat ex-

tended investigation, in order to determine (1) which of these

com pounds form dioxytetrazotic acids and stable nitrites, and (2) how
the properties of the amidines compare with those of the amid-
oximes.

Benzmiylamidine sulphate^ (C7H8N2)2,H2S04 -\- H^O, is easily ob-

tained by evaporating a solution of the nitrite with the theoretical

(juantity of sulphuric acid, and extracting the residue with alcohol

and ether successively; the insoluble sulphate is then dissolved in

water and reprecipitated by the addition of alcohol ; it loses its water
at 80—81", and decomposes into benzonitrile and ammonium sulphate
on further heating. The /orma^e, C7HsN'2,CH202 + HjO, prepared by
decomposing the sulphate with barium formate, crystallises well, is

readily soluble in alcohol and water, and loses its water over sulph-

uric acid. The acetate, C7H8N2,C2H402, forms monoclinic crystals,

a -.})'. c =: 1*099 : 1 : ?, /3 = 120° 13', and is readily soluble in water
and alcohol. The nitrite, C7H8N"2,HN02 + HjO, can be obtained by
evaporating a solution of equivalent quantities of benzeuylamidine
hydrochloride and sodium nitrite ; it crystallises from alcohol in

monoclinic (or rhombic ?) plates, a : h : c = 3*467 : 1 : 3425, ^ =
94° 32'. and decomposes below 70" with formation of benzonitrile ; it

is readily soluble in water and alcohol, but insoluble in ether.

Phenylbenzenylamidine can be prepared by triturating benzimido-
ethyl ether hydrochloride (1 mol.) with warm aniline (1 moL), and
also by treating benzanilide imidochloride with anhvdrou-i ammonia in

light petroleum solution ; it melts at 112°, and is identical with the
compound obtained by Bernthsen (Annalen, 184, 348 ; 192, 29)
by treating aniline hydrochloride with thiobenzamide, or with
benzonitrile; its constitution is probably expressed by the formula
NHi'CPhiNPh. When this amidine is treated with nitrous acid

under various conditions, it yields benzanilide as the sole product, a
fact which shows that the nitrite of the base is very unstable.

e 2
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Phenylbenziniidoethyl ethar, NPhiCPh-OEt, is foraied in preparing

])henylbenzeriylarnidine by the action of aniline on benziniidoethyl

ether hydrochloride ; it is an oily liquid, the hydrochloride of which

decomposes at about 60'' into benzanilide and ethyl chloride. When
the oil is heated at about 70" with phosphorus pentachloride, it

undergoes decomposition into ethyl chloride and benzanilideimido

chloride, CClPh'.NPh.
Metanitrobenzimidoethyl ether hydrochloride, identical with the

compound described by Tafel and Enoch (Abstr., 1890, 973), can be

prepared by passing hydrogen chloride into a well-cooled, alcoholic

l3enzene solution of metanitrobenzonitrile ; the platinochloride,

(CoH,o]^203)2,H2PtCl6,

is a reddish-yellow compound.
When metanitrobenzimidoethyl ether hydrochloride is treated witfi

alcoholic ammonia, it is converted into metanitrobenzenylamidine

hydrochloride (compare Tafel and Enoch, loc. cit.). The correspond-

ing sulphate, [N'0,-C6H4-C(NH,):N'H]2,H2S04, prepared from the

nitrite, is soluble in water and alcohol. The nitrite,

no,-C6H,-C(NH2):nh,hno2,

is obtained when a concentrated solution of the hydrochloride is

treated with silver nitrite, and the filtrate evaporated at 30—40°
; it

crystallises in prisms, and decomposes when heated, yielding meta-

nitrobenzonitrile, water, and nitrogen.

Mecanitrohenzoylhenzamide, N'Oa'CeHi'CO'NH'COPh, is formed
when metanitrobenzenylamidine is treated with benzoic chloride and
potash ; it crystallises from alcohol in plates, and melts at 133—134°.

An ethyl derivative of metanitrobenzenylamidine can be obtained by

treating the amidine with ethyl iodide in ethereal solution ; its

platinochloride has the composition (N'03-C6H'4*N'2H2Et)y,H2PtCl6.

When metanitrobenzenylamidine is treated with hydroxylamine, it is

converted into the corresponding amidoxime.
Pheriylmetanitrohenzimido ether, N02*C6H4'C('.NPh)'OH, is formed,

together with phenylmetanitrobenzenylamidme, when metanitro-

benzirnido ether hydrochloride is warmed with aniline ; it crystallises

in yellow prisms, melts at 55—56°, and is readily soluble in cold

hydrochloric acid ; when heated with alcoholic ammonia at 100°, it is

decomposed into aniline and metanitrobenzonitrile.

Phenylmetanitrohenzenylamidine, N02'C6H4'C(!NPh)*IS'H2 + HgO,
can also be obtained by heating metanitrobenzonitrile with aniline

hydrochloride ;
it crystallises from ether in yellow prisms, melts at

72—73°, and decomposes at 100°. The hydrochloride,

N02-C6H4-CN2H2Ph,HCl,

melts at about 251°. When an ethereal solution of the amidine is

heated at 100° with ethyl iodide, a yellow, crystalline salt of the

composition N02-C6H4-CN2HPhEt,HI is formed.
Symmetrical dinhenylbenzenylamidine is not acted on by nitrons

acid ; when anhydrous asymmetrical diphenylbenzenylamidine is

warmed with amyl nitrite, or treated with nitrous acid in aqneous
solution, it is converted into diphen^'lbenzamide (m. p. 175°).

I
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EthylhenzenylamvUiie, CXoHoPhEt, is for ned when bsiizlmido etlier

hydrochloride is treated with a 25 per cent, solution of ethylamine,

but it cannot be obtained in a pure condition. The hydrochloride,

CNsHzPhEt,!!^!* crystallises from alcoholic ether in needles, melts at

161°, and decomposes above 200° with formation of benzonitrile and
ethylamine hydrochloride ; it is very readily soluble in water and
alcohol. The platinochloride, (CN2H2PhEt)2,H2PtCl6, crystallises from
alcohol in microscopic, reddish-yellow prisms. The nitrate,

CNoHsPhEt^NOg,

is deposited in long needles when a solution of the nitrite in fuminsc

nitric acid is evaporated at the ordinary temperature ; it is very
readily soluble in water. The nitrite, CN2H2PhEt,HN02, prepared by
treating an aqueous solution of the hydrochloride with silver nitrite,

crystallises from alcohol in slender needles, melts at 122°, and is very

readily soluble in water and alcohol, but almost insoluble in ether ; it is

only slowly decomposed by boiling water, and it is stable in pre-

sence of nitrous acid. The benzoyl derivative, Ci6Hi6]Sr20, crystallises

from dilute alcohol in needles, melts at 88°, and is only moderately
easily soluble in ether. The diethyl derivative is formed when the

amidine is heated at 100—110° with an ethereal solution of ethyl

iodide; its hydriodide, CiiHi6N25HI, is a colourless, crystalline com-
pound, but turns yellow on keeping.

Acetamidine nitrite, C]S'2H3Me,HN02, prepared by treating a con-

centrated aqueous solution of acetamidine h\ drochloride with silver

nitrite, melts at 148^ with decomposition, and is soluble in water and
alcohol, bub insoluble in ether.

Propiovamidine nitrite, C]S'2H3Et,HN'02, obtained in like manner,
sepai'ates from alcohol in crystals, melts at 116°, and is readily solu-

ble in water and alcohol.

Faratolenylamidine nitrite, CeHiMe'CN-^HajHNOa, crystallises in

needles, melts at 133°, and is readily soluble in alcohol and water,

but insoluble in ether.

Jsophthalamidine nitrite, C6H4(C^2H3)2,2HN'02, crystallises from
water in lustrous needles.

Succinimidine nitrite, C2H4<^p)^TT^]>N'H,HN02 + 2^20, is

formed when a solution of a mixture of the hydrochlorides of succin-

nmidine and succinimidine is treated with silver nitrite ; it crystallises

in small, yellow plates.

Guanidine nitrite, CHsNgjHNOo, can be obtained by evaporating a
solution of guanidine sulphate with sodium nitrite, and extracting the
I'esidue with alcohol, from which the nitrite is deposited in crystals

;

it melts at 7Q—78"5°, decomposes at about 120", and is readily soluble

in water and alcohol, but insoluble in ether.

From the results of the experiments described above, the author
concludes that the substituted amidines cannot be converted into

dioxytetrazotic acids. The strongly basic amidines combine un-
changed with nitrous acid, but when, by the substitution of a phenyl
group for hydrogen, they are converted into feeble bases, they become
l«iss stable towards nitrous acid. F. S. K.
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Thio- derivatives of Orthamidobenzamide. By A. Stewaut
(./. ])r. Chem. [2], 44, 415—416) —The compound CuHjo^zSO is

. btained by beating ortliamidobenzamide with allylthiocarbamide

(e(iaivaleiit proportions) in benzene for several hours. It crys-

tallises from hot alcohol, ether, or benzene in colourless needles

jind tables, and melts with decomposition at 198—199°. It dissolves

in alkalis, and is reprecipitated by acids unchanged; its solution in

benzene has a blue fluorescence.

A compound which crystallises in colourless, silky tables is formed
when phenylthiocarbimide is substituted for the allyl compound in

the above reaction.

By heating orthamidobenzamide with thiocarbamide in an oil-bath

at 180—200", until no more ammonium sulphide is given off, the

compound CgHeNaSO is formed ; it crystallises from alcohol in

creamy-white nodules, dissolves in ether and benzene, and melts at

280—281°. It dissolves in alkalis, and is reprecipitated by acids.

AVhen heated for 2—3 hours with methyl iodide (2 mols.) and sodium

(2 mols.) in a tube at about 130°, a smell of mercaptan is perceived,

and beautiful, colourless, six-sided prisms crystallise out; they contain

sulphur, dissolve in alkalis, ai^d are unchanged at 300*^.

A colourless, crystalline substance is obtained when thiocarbamide
is heated with anthranilic acid.

The author suggests constitutional formulae for some of the above
compounds, but does not support them. The investigation is pro-

ceeding. A. G. B.

Condensation of Anilpyruvic Acid. By C. Bottinger
(Annalen, 265, 253—256).—In the conversion of anilpyruvic acid

into aniluvitonic acid by treatment with concentrated sulphuric acid,

a very small quantity of a compound, which is insoluble in alkalis, is

formed ; this substance has the composition C17H16N2O, melts at

194—195°, and is identical with the compound obtained by Lazarus
by treating aniline with pyruvic acid at a high temperature. The
condensation product of paratoluidine and pyruvic acid has con-

sequently the composition C1.9H20N2O, and not CieHgoNaO, as given by
Lazarus- F. S. K.

Tartranilide. By H. Poltkter (Ber., 24, 2959—2962).—Tartr-
anilide is obtained in almost theoretical yield by gradually adding
tartaric acid (1 part) to boiling aniline (5 parts), and after a time
distilling off the excess of aniline from the solution, washing the solid

residue successively with dilute hydrochloric acid, boiling water, and
a little alcohol, and finally crystallising from alcohol ; it melts above
250° with decomposition. The diacetyl derivative^

C2H2(OAc)2(CO-NHPh)2,

is formed when tartranilide is boiled in a reflux apparatus vpith acetic
anhydride until the solution commences to darken ; it crystallises in

needles, melts at 227°, and is more soluble in alcohol, ether, and
chloroform than tartranilide. The triacetyl derivative, C22Ho207]N";, is
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prodnced by heating tartranilide with acetic anhydride in a sealed

tube at ISC'" for two hours ; it forms delicate, lustrous, white needles,

melts at 216°, and is readily soluble in alcohol, ether, and glacial

acetic acid. The tetracetyl derivative, C2H2(OAc)>(CO*NAcPh)2, is

obtained when tartranilide (3 grams) is heated with acetic chloride

(5 grams) in a sealed tube at 140'' lor two hours, the product being

washed with a little glacial acetic acid, and repeatedly crystallised

from alcohol ; it forms colourless needles, melts at 13 y"", and is more
easily soluble in all solvents than the di- and tri-derivatives.

When tartranilide is submitted to dry distillation, or better, when a

mixture of tartaric acid (1 part) and aniline (4 parts) is heated for

half an hour at the boiling point (;f aniline, then distilled over a free

flame until nothing but a carbonaceous mass remains, the distillate

ao^ain treated with tartaric acid, and the same operation repeated

several times, on adding dilute hydrochloric acid to the last distillate,

diauilidosuccinanilide, C2H2(NHPh),(CO-NHPh)2, melting at 220", is

precipitated, the yield being at most 20 per cent. It is very stable,

being attacked neither by acids nor alkalis, and boiling at about 300°.

The acetyl derivative,

NPhAc-CH(CO-NHPh)-CH(NHPh)-CO'NHPh,

is prepared by boiling diauilidosuccinanilide with acetic anhydride in a
reflax apparatus for two hours ; it crystallises in large, yellow leaves,

and melts at 252°. A. R. L.

Aromatic Dithiocarbamates. By S, M. Losanitsch {Ber., 24,
8021—3028).—Ammonium phenylditbiocarbamate, NHPh-CS-SNH4,
is prepared by the interaction of aniline, carbon bisulphide, and
ammonia or ammonium sulphide, in dilute alcoholic solution at ordi-

nary temperatures ; it crystallises in large, yellow, transparent prisms,

and is soluble in aqueous ammonia or ammonium sulphide, but de-

composes when dissolved in alcohol or water. Ammonium sulphide,

ammonium thiocarbonate, carbon bisulphide, thiocarbanilide, and
aniline are formed on heating the compound at 100°, Ammonium
phenylditbiocarbamate appears to be identical with the " phenyl-
ammonium thiouramate " of Hlasiwetz and Kachler.

Fhenyldithiocarbamic thiuanhydride, (CS*NHPh)2S, is obtained by
the action of iodine in excess on ammonium phenylditbiocarbamate;
it crystallises from benzene in yellow, lustrous needles, melts at

136—138°, and is not affected by acids, but is converted into thiocarb-

Muilide on treatment with potash. Barium phenyldithiocarbainate,

(XHPh'CSS)2Ba, is insoluble in alcohol or water at ordinary tem-
])eratures, and crystallises in yellow plates. The potassium salt,

NHPh'CSSK, is deposited in long, thin, colourless needles ; the nickel

salt forms yellow, lustrous plates. The remaining salts are sparingly
soluble, and on heating are decomposed quantitatively into the

metallic sulphide and phenylthiocarbimide.

Methyl phenylditbiocarbamate, NHPh'CSSMe, prepared from
methyl iodide and ammonium phenylditbiocarbamate, crystallises

from alcohol in large, white needles ; it melts at 93*6°, not at 87—88°,

as stated by Will, The ethyl salt melts at 59-5°.
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By the interaction of carbon bisulphide, aniline, and teframethyl-

ammonium hydroxide in alcoholic solution, a compound is obtained

which crystallises in yellow needles and melts at 1.52— 153°; this sul)-

stance is not a phenyldithiocarbamate, and is being further investi-

gated.

Ammonium paratoluyldithiocarbamate, C6H4Me*NH'CS*SN'H4, is

prepared in a similar manner to the phenyl derivative, and crystal-

lises in large, yellow prisms. The harium salt is deposited in colour-

less needles; the mo^eZ salt forms brown needles. The observations

of Will and Bilscliowski on the methyl and ethyl salts of the above
compound are confirmed.

Barium metatGlnyldithincarhamate resembles the para-compound ; it

is soluble in waier, but not in alcohol. The nickel salt crystallises

in yellowish-brown, lustrous plates. The methyl salt,

C6H4Me-N'H-CSSMe,

crystallises from alcohol in colourless needles, and melts at 89°.

Barium orthotolnyldithiocarhamate is obtained in colourless plates,

which are insoluble in water or alcohol; the nickel salt forms brown
needles. The methyl salt crystallises from alcohol in colourless

needles, and melts at 132°.

Barium oc-7iaphthyldithiocarhamate is prepared in a manner similar

to the preceding compounds, and is deposited in colourless, insoluble

needles ; the 'nickel salt crystallises in yellowish-brown needles.

Barium l-i-naphthyldithiocarhamate forms yellow, crystalline plates
;

the nickel salt resembles that of the a-derivative.

The difference in behaviour between aliphatic and aromatic amines
towards carbon bisulphide appears to be due to the extremely feeble

basic properties of the aromatic ammonium group (NH^X), since, in

presence of a base, the aromatic amines react in a manner similar to

the aliphatic amines, yielding dithiocarbamates. J. B. T.

Ethyl Acetoacetate Aldehydeuramides. By P. Biginellt {Ber.,

24, 2962—2967
; compare Abstr., 18'.»1, 908).—When salicyldiureide

(Schiff, Annaleri, 151, 199) which has been previously dehydrated,
first in a vacuum, and then by heating at 90—100°, is boiled with
absolute alcohol and ethyl acetoacetate (2 mols.), ethyl /i-uramido-
crotonate, and a substance having the composition C14H16N2O4, are
obtained ; the latter is also formed when carbamide, salicylaldehyde,

and ethyl acetoacetate are boiled together, in molecular proportion,
with a little alcohol ; it appears to be a mixture of two isomerides,

and separates from alcohol in small needles melting at 199—200°,

and large prisms melting at 203—204°, these having probably the
constitutions OH-C6H4-CH:N-CO-N:CMe-CHo-COOEt and

OH-C6H4-CH:N-CO-NH-CMe-CH-COOEt

respectively. If the prisms are dissolved in hot alcohol, the needles
separate out on cooling, whereas if the latter are allowed to remain in
contact with this solvent they change by degrees into the former. The
substance is insoluble in water, and decomposes when boiled with it ; it,
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however, dissolves in dilufe potassium hydroxide, but the solution be-

cotiies yellow after a time, owing to decomposition. When a current

of carbonic anliydride is passed through the alkaline solution until the

substance commenceo to separate out, hydrochloric acid precipitates

the compound CuH,2No02. which crystallises from alcohol in white

needles, decomposes at 260—270° without melting, and is insoluble

in alkalis ; it probably has the constitution CHMe<^ '
< ;

Lti'z U 06X14

it is formed more readily from the i«:omeride of lower melting point.

Cumindiure'ide, C6H4Pr^*CH(NH*CO*NH2)2, is prepared by adding
sufficient alcohol to a concentrated aqueous solution of carbamide

to enable it to dissolve cumaldehyde, allowing the mixture to remain
for two days, collecting the precipitated compound, drying, and wash-

ing with ether; it is a colourless, crystalline powder, insoluble in

water, only slightly soluble in boiling alcohol, and melts at

175—176°. The compound Ci7H2..]^203 is obtained when a solution

of cnmindiureide and ethyl acetoacetate in absolute alcohol, or one of

<,'arbamide, cumaldehyde, and ethyl acetoacetate in the same solvenf;

is boiled ; it crystallises from alcohol in delicate needles, and melts at

161—162° ; if leffc for some days in contact with the solvent, or if

repeatedly fused, it changes its form to octahedra, and then melts at

164—165°.

Cinnamdiure'ide, CHPh!CH'CH(NH*CO'NH2)3, separates as a white,

crystalline substance, when a concentrated aqueous solution of carb-

amide is shaken with cinnamaldehyde ; it melts at 172° with decom-
position.

Trichmamtetraureide, C9H8(N'H-CO-NH-C9H8-]S'H-CO-NH2)2, is

obtained by gently heating a solution of carbamide and cinnam-
aldehyde in alcohol ; it is a yellowish powder, and melts at 183—184°

with decomposition. Both ureides are decomposed on boiling with
water, or more quickly by dilute acids ; nitrous acid occasions com-
plete decomposition, and when suspended in ether they absorb
bromine. When cinnamaldehyde is shaken with a very dilute solu-

tion of carbamide at a moderate temperature for a long time, a ure'ide

melting at 212° is formed; but if an excess of cinnamaldehyde
is digested with a concentrated solution of carbamide at 50—60° for
an hour, a ureide meltir.g at 115—116° is produced. When either of

the cinnamnreides is heated with ethyl acetoacetate, the compound
C16H18N2O3, crystallising from alcohol in needles, and melting at
243— 244°, is obtained; this appears also to exist in two forms, the
melting points of which are very close. Although, as Schiff has
shown, furfuraldehyde does not yield a ureide, when this aldehyde is

heated with carbamide and ethyl acetoacetate, ethyl (3-furfuramido-
crotonate, C40H3-CH:N-CO-NH-CMe:CH'COOEt, is formed. When
the benzuramide derivative (m. p. 207—208°

; Abstr., 1891, 908) is

crystallised from hot alcohol, needles are obtained having the melting
point 206—206-5°. A. R. L.

Ethylation of Salicylaldehyde. By M. Low (Monatsh., 12,
393—4ul).—The author has ethylated salicylaldehyde by slowly
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adding a mixture of it (1 mol.) with ethyl iodide (8 mols.) to a boilinp;'

solution of alcoholic potash (3 mols.), exhausting the product with ether,

and distilling the residue from the ethereal extract under a pressun;

of 25 mm. The ethyl compound thus obtained (yield 54 per cent, of

theory) boiled at 143—147° (25 mm.), and melted at 20—22°.

OrthetJiuxyhenzaldoxime, OEt*C6H4*CH!NOH, is formed when ethyl-

salicylaldehyde is heated with hydroxylamine hydrochloride and
excess of soda. It is readily soluble in alcohol, ether, and benzene,

sparingly so in water, slightly volatile in a current of steam, has

a characteristic odour, and crystallises from light petroleum in colour-

less, compact prisms which melt at 57—59°.

The hydrochloride, OEt*C6H4'CH!N"OH,HCl, separates in the form
of small, yellow needles, when the base is dissolved in ether and the

solution treated with dry hydrogen chloride. It melts at 123— 125°,

and is reconverted into orthethoxybenzaldoxime on warming with
water.

OrthethoxyheMZijlamine, OEt*C6H4'CH2'NIl2, is obtained on dissolving

the aldoxime in a little alcohol, and reducing w^ith 4 per cent,

sodium amalgam, keeping the solution always slightly acid with
acetic acid. The platinochloride, OEt*C6H4'CH2*NH2,H2PtCl6, is a

cry^^talline, yellow precipitate, and melts at 182°.

Orthethoxybenzonitrile, OEt-C6H4*CN, is formed on heating in a

reflux apparatus a mixture of orthethoxybenzaldoxime (1 mol.) and
acetic anhydride (4 mols.). The product is neutralised with soda,

extracted with ether, and the ethereal solution distilled, when the

compound separates as a colourless oil which boils at 252—254""

(260" 7° corr.). On heating with alcoholic potash in sealed tubes, it is

converted into a mixture of orthethoxy benzoic acid, OEt'C6H4*COOtl,
and orthethoxybenzamide, OEt'CeHi'COIS'Ha. The latter crystallises

from hot water in flat, silky needles, and melts at 132— 133°.

With phenylhydrazine, ethylsalicylaldehyde forms a very unstable

compound, which is readily oxidised, even by atmospheric oxygen.
The formation of the above-described compounds confirms Perkin's

view (Annalen, 1868, 306) that the product of ethylation of

salicylaldehyde is really orthethoxybeiizaldehyde, and shows that the
ethyl is not directly attached to a carbon atom (compare Herzis; and
Zeisel, Abstr., 1888, 822 ; 1889, 247 and 966). G. T.^M.

Pseonol. By W. K Nagai (Ber., 24, 2847—2853).—Peeonol was
first obtained by Martin and Yagi (Arch. Pharm., 10), from the

bark of the root of Fceonia nwutan, a drug frequently used in Japan
and China. In order to prepare it, the finely-powdered bark is

extracted with ether, the extract shaken with sodium carbonate solu-

tion to remove impurities, and then with aqueous soda, which takes

up the paeonol ; the alkaline solution is acidified with sulphuric acid,

again extracted with ether, and the residue obtained on evaporating
the latter is recrystallised from alcohol. Pseonol is thus obtained
in colourless, lustrous needles, having the composition C9H10O3, and
melting at 50° ; it has an aromatic odour and burning taste, is spar-

ingly soluble in cold water, readily in alcohol, ether, and benzene.

It gives a reddish-violet coloration with ferric chloride, but dissolves
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in sulpliuric acid without alteration of colonr; it also dissolves

readily in caustic alkalis, but not in ammonia or solutions of

alkali carbonates, which agrees with the supposition that it is a

phenol.

When fused with potash, it yields 1:2: 4-dihydroxvacetophenone

(resacetophenone), C6H3Ac(OH)2, a-resorcylic acid, COOH-C6H:3(()H)3

[1:2: 4], and resorcinol ; the first is probably the primary product,

the other compounds being formed from it by the further action of

alkali. Hydriodic acid converts it into methyl iodide and resaceto-

phenone, of which it must therefore be the methyl ether. To ascer-

tain which of the hydroxyl groups is methylated, the acetyl derivative

was prepared by boiling pasonol with acetic anhydride for 30 hours,

extracting any unaltered paeonol with light petroleum (b. p. 55—o7°),

and recrystallising the residue from alcohol. Acetylpceonol, C9H9O3AC,
is thus obtained in flat, lustrous needles melting at 46'5°. If instead

of acetic anhydride a mixture of this compound with anhydrous
sodium acetate is employed, two condensation products are obtained,

melting at 130° and 160" respectively ; these are being further

examined.

By oxidation with alkaline potassium permanganate, acetylpseonol

yields paramethoxyacetylsalicylic acid, CO(JH*C6H3(OAc)'()Me
[1:2:4], which, on treatment with strong aqueous potash, is con-

verted into paramethoxysalicylic acid, COOH*C6H3(OH)'OMe
[1:2: 4], the properties of which were found to agree with previous

statements (Abstr., 1881, 270; Ber., 14, 847), except as regards the

melting point, which the author finds to be 156°. The formation of

this acid shows conclusively that the methoxyl group occupies the

para-position with respect to the acetyl group, and hence paeonol

may be tevmedparamethoxyorthohydroxijacetophenoiie, OH'CeHsAc-OMe
[ = 2:1:4]. H. a. C.

Pseonol Phenylhydrazone and Oxime. By F. Tiemann (Ber., 24,
2854—2855).—Although paeonol, according to Nagai, does not form a

double compound with sodium hydrogen sulphite, it readily combines
with phenylhydrazine and hydroxylamine. Baeonol pJienylhydrazone.

CgHioO-iiNaHPh, is prepared by the addition of phenylhydrazine
hydrochloride and sodium acetate to an aqueous solution of paeonol,

and crystallises from alcohol in pale-yellow needles, melts at 107°, is

readily soluble in ether and benzene, sparingly in alcohol and
light petroleum, and almost insoluble in water. Pceonoloxime,

CgHioOi^N'OH, separates in needles when its alcoholic solution is

poured into water; it is almost insoluble in cold, readily soluble

in hot water, and in alcohol, ether, &c.
Paeonol itself may be readily purified by distillation in a current of

steam and recrystallisation from hot w^ater. It then melts at 48°,

and not at 50°, as stated by Nagai (see preceding abstract).

H. G. C.

Acetovanillone. By F. Tiemann (Ber., 24, 2855—2862).—In
the course of his researches on the members of the protocatechuic
series, the author, in conjunction with Nagf^i (this Journal, 1877, ii,
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339), sKowed that acetylen^enol, on oxidation and subsequent hydro-
lysis, f^ives a product from which a-homovanillic acid, vanillic acid,

and vanillin, may be isolated ; in addition to these, a large quantity
of a resinous mass is obtained, which, on dry distillation, gives

guaiacol as the sole recognisable product. Further investigation of

this resin in larger quantity has shown that a crystalline compound
may be obtained from it, by neutralising the free acid present with
calcium or magnesium carbonate, repeatedly pxtracting with boiling

water, and shaking the extract with ether. The ethereal solution is

then treated with sodium hydrogen sulphite to remove vanillin, the ether

evaporated, and the oily residue repeatedly washed with water, and
distilled under a pressure of 50 mm. The distillate solidities on cooling,

and may be purified by dissolving it in aqueous soda, reprecipitating

with carbonic anhydride, extracting again with ether, evaporating
the latter, and recrystallising the residue from boiling water, alcohol,

or benzene. The new compound then forms long prisms, melts at

115°, boils at 295—300°, and may be readily sublimed. The analysis

and molecular weight determinations lead to the formula CgHioO;},

and it is termed acetovanillone for the reasons stated below.

Acetovanillone has the properties of a phenol, yields protocatechuic
acid when fused with potash, and contains one methoxyl group, as

found by Zeisel's method. It therefore contains the residue

:C*C6H3(OMe)*OH. The remaining atoms, C2H3O, must be present as

an acetyl group, for acetovanillone yields an oxime and phenyl-

hydrazone, and is also formed, although only in small quantity, by
distilling a mixture of calcium acetate and vanillate. On boiling

with acetic anhydride, it yields an acetyl compound, which may be

readily oxidised to acetovanillic acid and vanillic acid, showing that

the hydroxyl and methoxyl groups occupy the same positions as in

the last-named compound. Hence, acetovanillone has the constitution

C6H3Ac(OMe)'OH [1 : 2 : 4], and stands in the same relation to

vanillin as acetophenone does to benzaldehyde. Acetovanillone gives,

with an excess of ferric chloride, exactly the same reaction as vanillin

(Abstr., 1886, 238) ; the liquid assumes first a deep, bluish-violet

colour, and on warming gives a precipitate of insoluble dehydrodi-

acetovanillone.

The presence of acetovanillone among the products of oxidation of

acetyleugenol, CH2".CH*CH2*C6H3(OMe)*OAc, is not capable of ready
explanation. The simplest way of explaiidng it would be to suppose

that it is present ready formed in the eugenol, or that it is

obtained by the oxidation of an isomeride of eugenol, of the formula

CH..>ICMe*CfiH3(0Me)*0H, either present in the liquid or formed
during the reaction; no evidence has, however, been found in favour

of these views. To explain its formation from acetoeugenol, one might
suppose that the latter first takes up the elements of water, forming
the compound OH*CH2'CH2*CH2*C6H3(OMe)'OAc, and then undergoes
oxidation in the to- and /:J-carbon atoms of the side chain, yielding

COOH-CH2-CO-C6H3(OMe)-OAc, which loses carbonic anhydride,

forming acetovanillone.

The properties of the substances obtained in this research are given

in the following abstract. H. G. C.
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Derivatives of Acetovanillone. By E. Nettzel {Ber., 24,
2863—2868).— Act'fcovanillone yields a series of phenol salts with the
metals of the alkalis and alkaline earths, the former having fin

alkaline reaction, and all readily undergoing decomposition. The
copper salt is a yellowish-^reen, amorphous powder.

By the action of an alcoholic solution of methyl iodide on an
alkali salt of acetovanillone, the methyl ether, or acpfoveratrone,

C6H3Ac(OMe),, is obtained; it forms rhomboidal crystals, melts at
48—49°, boils at 2U7° under 15 mm. pressure, is soluble in hot
water, alcohol, ether, and benzene, and is converted by } otassium
permanganate into veratric acid. The eoirespouding ethylaceto-

vanillone forms radial groups of needles, and melts at 78". Acetyl-

acetovanillone, OM.e'CeHoAcOAc, prepared by boiling acetovanillone

with acetic anhydride, crystallises from alcohol, on the addition of

water, in long needles melting at 58", and yields vanillic acid on oxid-

ation. Benzoylacetovanillone, OMe'CeHgAcOBz, obtained from an
alkaline solution of acetovanillone by the action of benzoic chloride,

melts at 106°.

Acetoprotocatechone. C6H3Ac(OH)o, is formed in small quantity by
the action of hydrochloric acid on acetovanillone at 140— 15(»°, and
separates from chloroform solution, on the addition of light petroleum,
in crystals which melt at 96—98°. The same compound appears to be
formed by the action of zinc chloride on a mixture of catechol and
acetic acid, but could not be separated from the excess of (atechol.

Acetovanilloneylienylhydrazime, NaHPhiCMe'CfiHafOMej'OH, forms
well-developed crystals, melts at 125°, and is soluble in alcohol and
ether; the oxime, OH-N:CMe-C6H3(OMe;*OH, melts at 95°, is fairly

soluble in water, and crystallises best from benzene. Ethylaceto-

va7nllonoxiin.e, NOH!CMe-C6H3(OMe)-OEt, crystallises from alcohol in

lustrous prisms melting at 116—118°. As already mentioned in the
])i-eceding abstract, ferric chloride converts acetovanillone into dehydro-
diacetovafdllone, CisHit^Oe, which is almost insoluble in the usual
solvents, and melts above 300°.

When a mixture of calcium acetate and vanillate in molecular pro-

portions is distilled, acetovanillone passes over in small quantity
together with acetone, guaiacol, &c. These are removed by distilling

in a current of steam, and the residue purified by repeatedly precipi-

tating the benzene solution with light petroleum. H. Gr. C.

Synthesis of Acetovanillone from Guaiacol and Acetic Acid.
By T. Otto (Ber., 24, 2869—2870).—Acetovanillone may be ob-

tained synthetically by dissolving 60 parts of guaiacol in 120 parts of

acetic acid, and gradually adding 30—40 parts of a mixture of zinc

and aluminium chlorides in equal proportions ; the whole is warmed on
the water-bath after the frothing has moderated, and finally heated at

140—150° until hydrogen chloride is no longer evolved. The product
is then poured into water, the unaltered guaiacol removed by distilla-

tion in a current of steam, the solution filt»'red from resinous matters,
and extracted with ether; the residue from the ethereal solution is

treated with soda, the aqueous solution saturated with carbonic
anhydride and again extracted with ether, the latter distilled off,
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the residue fractionated, and finally recrystallised from boiling water.

The acetovanillone thus obtained crystallises in white needles, melts
at 115°, and has all the properties ascribed to it in the previous

abstracts ; the yield of the pure compound is, however, verv small.

H. G. C.

Aromatic Hydroxyketones. By P. Cr^pirux {Ghent. Centr., 1891,
ii, 377; from Schweiz. W'tchenffchr. Pharm., 29, 255—256).—Apply-
ing the same method as Nencki used to produce hydroxyketones, the
author has obtained from resacetophenone, a substance of the formula
C6H2Ac2(OH)2, and from gallacetophenone, a compound,

C6HAc2(OH)2-OAc.

The latter is hydrolysed by potash, one acetyl group being*

eliminated, and the compound C6HAc2(OH)3 formed. I3y the action

of glacial acetic acid and fused sodium acetate on propionyl-

phenol, resacetophenone, gallacetophenone, the acetyl derivatives

acetylpropiophenone, monacetylresacetophenone, diacetylgallaceto-

phenone are formed. Where more than one hydroxyl group was
present, one remained intact, the others becoming acetylated.

J. W. L.

Constitutents of Paracoto Bark. By Gr. Ciamician and P.
SiLBER(/?fir., 24, 2977— 2990).—The authors find that hydrocotoin,

to which they assigned the formula ()H-C6H2(OMe)2-COPh (J5er., 24,
299; Abstr., 1891, 578), yields neither an oxime nor a hydrazone;
many ketonic compounds are, however, indifferent towards hvdroxyl-
amine and ])henylhydrazine (compare Hantzsch, Abstr., 1891, 36),

and in the case under discussion, this behaviour is perhaps explained by
the position of the methoxyl groups in the molecule. The compound
is not attacked by aqueous alkalis, but when heated with alcoholic

potash under pressure, benzoic acid and a phenolic compound, appa-
rently a mixture, are formed. When hydrocotoin (10 grams) is

intimately mixed with phosphorus pentachloride (60 grams), and the
mixture slowly distilled until aU the phosphorus trichloride and oxy-
chloride have passed over, the residue and the distillate being then mixed
with water, united, and steam distilled, benzotrichloride first passes

over, and then very slowly a solid compound, C8H7CI3O2; this crystal-

lises from alcohol in colourless needles, melts at 174°. and is insoluble

in alkalis ; it yields methyl chloride when heated with hydrochloric

acid at 140°, and is probably a dimethoxy-derivative. When methyl-
hydrocotoin (loc. cit.) is treated in a similar manner with phosphorus
pentachloride, benzotrichloride, together with a compouvd, C9H9CI3O3,

probably a trimethoxy-derivative, is obtained ; the latter forms
delicate, white needles, and melts at 130—131° ; benzoic acid is

found in the aqueous portion of the residue from the steam distilla-

tion, whilst by treating the solid portion of the latter with glacial

acetic acid and adding water to the solution, a compound, C16H14CI2O4,

separates, which crystallises from alcohol in colourless prisms, melts

at 81—82°, and is perhaps dichloromethylhydrocotoin.

Profocotoin, CifiHuOfi, is another constituent of paracoto bark, and
occurs as an impurity in crude hydrocotoin, from which, by reason of its

much smaller solubility in alcohol, it may be separated by fractional

crystallisation from that liquid. It forms bright-yellow, monoclinic
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prisms, a:h:c = 2-9303 : 1 :
2(t558; (3 = 79° 06', melts at 141—142°,

!«; soluble in most solvents, but insoluble in water; it dissolves in

alkalis, and is reprecipitated by carbonic anhydride: its solution in

dilute alcohol gives a reddish-brown colour with ferric chloride;

whilst on treating it with dilute nitric acid, a bluish-green colour is

produced, and on heating the solution a reddish-brown precipitate is

formed. When its solution in pJkalis is reduced with sodium amalgam
and acidified, ether extracts a compound crystallising from alcohol in

white, amorphous flocks, and melting at 215—220°. A determination

hv Zeisel's method showed that protocoto'in contains two methoxyl
groups. The acetyl derivative, dgHifiOv, prepared by heating it with
a,n equal weight of anhydrous sodium acetate and four times its

weight of acetic anhydride in a reflux apparatus for six hours, forms
colourless crystals, melfcs at 103°, and is insoluble in water and
alkalis, but readily soluble in ether, hot alcohol, and chloroform; it

dissolves in cold nitric acid to a yellow solution, which, on heating,

becomes bluish-green, and finally red; its solution in dilute alcohol

gives no coloration with ferric chloride ; on boiling with alkalis,

protocoto'in is regenerated ; it contains one methoxyl group.

Methylprotncoto'in, Ci4H703(OMe)3, is obtained by heating together

in a sealed tube, protocotoin (10 grams), a little methyl alcohol, potash

(3 grams), and methyl iodide (15 grams), evaporating the alcohol,

washing with w^ater, and crystallising from alcohol ; it forms colourless

prisms, melts at 134—135°, and is insoluble in water and in alkalis.

Protocotoin does not react with hydroxylamine.

The hydrazone, C22H2o^205, is obtained by heating protocotoin

with an excess of phenylhydrazine, dissolving the melt in

glacial acetic acid, pouring it into water, and crystallising the
precipitated compound from alcohol ; it forms small, colourless

prisms, melts at 211°, and is sparingly soluble in alcohol and
glacial acetic acid. Dihromoprntocoto'in, CieHisBraOe, is prepared
by treating protocotoin dissolved in chloroform with an excess of

bromine, evaporating the solvent, and crystallising from alcohol ; it

crystallises in silky scales, melts at 170°, and dissolves in alkalis, in

hot dilute nitric acid, and in sulphuric acid with a yellow colour.

Bromacetylprotocoto'in, Ci6Hi5Br07, is obtained in a similar manner
from acety 1 protocoto'in ; it forms smill, delicate, white needles, melts
at 175°, and is insoluble in water and cold alkalis, but dissolves in

hot alkalis with a yellow colour. Protocatechuic acid is produced
when protocotoin is fused with potash or heated with concentrated
hydrochloric acid in a sealed tube at 130°; whilst the compound
CwH7Cl302, melting at 174°, and identical with that obtained from
liydrocoto'in (see above) is produced by treating protocotoin with
phosphorus pentachloride in the manner already described under
hydrocotoin. Methyl protocotoin, treated in a similar manner, yields

the compound melting at 131° identical with that obtained from
methylhydrocotoin. Taking all these facts into consideration, it is

probable that protocoto'in has the constitution

3

CH2<Q>C6H3-CO-CeH,(OMe)2-OH,
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which is, however, given under reservation, as the presence of a
methylene group lias not yet been deiiumstrated.

When protocoto'm is oxidised in alkaline solution with potas'^ium

permanganate, a»i acid, which is being investiprated, together with Jobst
and Hesse's paracoumarhydrin (Abstr., 1880, 327), is formed ; it

• •ontains a CRrboxyl group, as it yields a hydrazone, Ci^U^iN-iO-^,

melting at 114°. A. R. L.

Vanilloylcarboxylic Acid (Parahydroxymetamethoxybenzoyl-
carboxylic Acid). By F. Tiemann (/ier., 24, 2877—2879).—The
dimethoxyphenylglyoxylic acid [1 : 8 : 4] recently obtained by
Ciarnician and Silber by the oxidation of methyleugenol (Abstr.,

189 ', 966) has already been described by the author and Matsmoto
under the name veratroylcarboxylic acid (Abstr., 1878, 503). The
corresponding ketonic acid of the vanillin series, or vaniUoylcarboxylic

acid, COOH-CO-C6H3(OMe)-OH [1:3: 4], has been found in certain

vanillin preparations obtained by the oxidation of acetyleagenol, and
acetylisoeugenol, and distinguished by their yellow colour. It maybe
f-eparated from vanillin by shaking with water containing magnesium
carbonate in suspension, the vanilloylcarboxylic acid passing into the
aqueous solution as a magnesium salt. This is acidided with sulph-

uric acid, extracted with ether, the latter distilled off, the residue heated
at 50—60° in a vacuum and crystallised from benzene. It then forms
prisms containing benzene of crystallisation, which is rapidly given
off on exposure to the air ; after drying at 100°, it melts at 133—134

,

and dissolves readily in watei", alcohol, ether, and benzene, sparingly

in light petroleum. When heated above its melting point, it is

resolved into vanillin and carbonic anhydride. H. G. C.

Benzenesulphamides and Mixed Secondary Amines. By 0.

HiNSBERG {Annalen, 265, 178—192).—In a pi-evi(ms paper (Abstr.,

1891, 49), it has been staled that phenylsulphonic chloride reacts

very readily both with secondary and w^ith primary amines; the

compounds obtained from the primary amines are soluble in potash,

yielding stable salts, which react readily with fatty and (some)

riromatic halogen derivatives, being thereby converted into trisub-

stituted amines (or disub^tituted amides). Various new compounds
obtained in this manner are described below.

Jjenzenesulphonemethylethylamide, SOaPh'NMeEt, is easily obtained

by warming a solution of benzenesulphonemethylamide in excess of

potash with a little alcohol and excess of ethyl iodide ; the yield is

quantitative. It is a thick oil, distils under reduced pressure

(50 mm.) with only slight decomposition, and is only sparingly soluble

in w^ater, acids, and alkalis, but readily in alcohol and ether.

Ethylmethylamine, NHMeEt, is produced when the preceding com-
pound is heated with concentrated hydrochloric acid at 150—160° ; it

boils at 83—34°, and has properties similar to those of its next

homologues. The Jiydruchloride, C3H<,N,HC1, separates from a mix-

ture of chloroform and ether in colourless, hygroscopic crystals, and

is very readily soluble in alcohol ; all the other salts are very readily
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soluble in water and alcohol, but the platinocJdoride crystallises from
the former in moderately large plates.

Benzenesulphonepiperidine, S02Ph-C5NHin, can be prepared by re-

peatedly adding small quantities of a mixture of phenylsulphonic
chloride and concentrated potash to an aqueoas solution of piperidine,

and shaking vigorously until the reaction is complete. It crystallises

in colourless prisms, melts at 93—94°, and is readily soluble in ale )-

hoi and ether, but only sparingly in water ; it is decomposed into its

components by concentrated hydrochloric acid at 150°.

Benzenesulphonebenzylamide, SO.Ph'NH'CHoPh, prepared from
benzylamine and phenylsulphonic chloride, crystallises from dilute

alcohol in colourless needles, melts at 88°, and is readily soluble in

alcohol and ether, but only sparingly in water. The methyl deriva-

tive, SO^Ph'NMe'CHaPh, is obtained when the amide is warmed with
methyl iodide and alcoholic soda ; it is a colourless, crystalline

compound, melts at 94'', and is decomposed into benzenesulphonic
acid and methylbenzylamine by concentrated hydrochloric acid at

160—180°.
Methylbenzylamine, CHoPh'NHMe, is a colourless liquid, boils at

184", and has a slight amine-like odour; it is more readily soluble in

cold than in hot water. The sulphate and the hydrochloride are very
readily soluble in water. The plati^iocJdoride, (C8Hi,N')2,H2PtC]6,

crystallises in long, yellowish-red needles, melts at about 193°, and is

moderately easily soluble in water. The nitrosamine is an oil.

Benzenesulphoneorthiitoluidide, S02Ph*NH*C6H4Me, crystallises from
dilute alcohol in colourless needles, melts at 125—12G°, and is readily

soluble in alcohol and ether, but only sparingly in water: it is in-

soluble in mineral acids, but it forms stable, readily soluble salts with
alkalis.

Betizenesulphoneparaphenetidine, S02Ph*NH-C6H4*OEt, crystallises

from alcohol in colourless needles melting at 142''
; its methijl deriva-

tive, CisHnNSOs, crystallises from ether in large plates, and melts at

79°.

J)ihevzenesulphonediphenetidine, C28H28N2S2O6, can be obtained by
gradually adding a concentrated solution of iodine in potassium
iodide to a hot, concentrated solution of benzenesulphonephenetidine

in sodium carbonate. It crystallises from alcohol in colourless

needles, melts at 168"^, and is more sparingly soluble in alcohol, ether,

and glacial acetic acid than the simple sulphone from which it is

obtained; it gives a blue coloration with hot, concentrated sulphuric

acid, and forms a crystalline potassium derivative of the composition
C28H27N2S2O6K, which is only sparingly soluble in water, but more
readily in alcohol. When heated with concentrated hydrochloric acid

at 170°, it yields ethyl chloride, benzenesulphonic acid, and a blue

substance which is soluble in alkalis; its constitution is probably
expressed by the formula S02Ph-NH-CfiHi(OEt)-N(SO.Ph)-C6H4-OEt.
A benzyl derivative of the composition 03511:^4X2^206 is formed when
the potassium derivative just referred co is treated with benzyl

chloride ; it crystallises from alcohol in slender, colourless needlee,

and melts at 158°.

Dibenztnesulphoneparaphenylenediamine, C6H4(NH'S02Ph)2, crystal-

VOL. 1^X11. /
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jises in colourless, lustrous plates, melts at 247'', and is rendily soluble

in alkalis, but only moderately easily in hot alcohol, and almost in-

soluble in water. The diethijl derivative, C22H21N2S2O4, crystallises

from dilute alcohol, in which it is moderately easily soluble, in

colourless needles melting at 197°
; on hydrolysis, it yields diethyl-

phenylenediamine, the diacetyl derivative of which crystallises from
hot water or dilute alcohol in colourless needles, melts at 186—187°,

and has the composition C14H20N2O2.

Dibenzene8ulpho7ieorthotoiuylenedia7yiine, C6H3Me(NH*S02Ph)2, crys-

tallises from alcohol in plates, melts at 178— 179°, and is readily

soluble in alkalis ; its solution in ammonia gives a blue, amorphous
precipitate on the addition of copper sulphate. The diethyl deriva-

tive, C,3H26N2S204, crystallises from alcohol in colourless needles con-

taining
-J

mol. C2H6O, and melting at about 117° with previous

softening; it loses its alcohol at about 120°, and solidifies on cooling

to a vitreous mass, which melts at 62—70°.

DiefhyltuluyleTiediamine, CfiH3Me(NHEt)2, is obtained \vhen the

preceding compound is hydrolysed with concentrated hydrochloric

acid ; it is a colourless oil, boils at 265° (uncorr.), and rapidly darkens
on exposure to the air. It gives a reddish-brown coloration with

platinic chloride and also with ferric chloride in presence of hydro-

chloric acid ; in its concentrated aqueous solution, potassium ferro-

cyanide produces a colourless precipitate. Its salts are readily soluble

in water, and seem not to crystallise ; when the diamine is warmed
with phenanthraquinone and acetic acid, it yields a reddish-yellow

solution, from which, on evaporation, only amorphous substances are

obtained. F. S. K.

Synthesis of Indole from Tartaric Acid and Aniline. By H.
PoLiKiER {Ber., 24, 2954—2959).- Tartranilide (30 grams) is fused
in a retort, and, after heating at 260— 270° for two hours, slowly

distilled over a free flame, until nothing more passes over; the product
is then redistilled in a current of steam, when a mixture of aniline

and indole passes over, from which the latter can be isolated as picrate,

0*74 gram being obtained ; whilst a yellowish residue weighing 4*8

grams remains, which, on crystallisation from alcohol, melts at 220°,

and proves to be dianilidosuccinanilide (compare this vol., p. 55). By
heating tartranilide (20 grams) with an equal weight of zinc chloride at

270—280° for an hour, dianilidosuccinanilide (1"82 grams) and indole

(0*22 gram) may be isolated ; whilst, if a mixture of tartaric acid,

aniline, and zinc chloride is heated in a sealed tube at 280°, the

})roduct extracted with alcohol, and the solution distilled, indole is

obtained from the portion of the distillate passing over last, and is

purified as described above.

When tartaric acid is added by degrees to boiling orthotoluidine it

dissolves aiter a time, and, on now distilling, the temperature quickly

rises to 300°, carbonic anhydride is evolved, and orthotoluidine, methyl-
indole, and a white, crystalline compound melting at 247° pass over

;

the methylindole is formed in much larger quantity than is indole by
the methods described above.

When dianilidosuccinanilide is heated in a sealed tube with a little
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wnter at 200°, a resinous mass, toorether with aniline and traces of
indole is obtained ; whilst, if ethyldianilidosaccinic acid (Abstr.,

1888, 951) is heated with zinc chloride, a compound melting at about
62°, and ^ivins^ all the reactions of indole, is produced. It would
appear, therefore, that by the action of aniline on tarti'anilide, di-

anilidosuccinanilide is initially formed, and this, by the action of water,
yields indole, aniline, carbonic anhydride, and carbonic oxide. Further
experiments are promised. A. R. L.

Molecular Weight of Nitrosoindole. By C. Zatti and A.
Ferratini (Gazzetta, 21, ii, 19— 25).—The authors have already noted
the comparatively higfh meltino; point of the nitrosoindole described
bv them (Abstr., 1890, 129S), and sugo:ested that its empirical
formula miirht have to be doubled to give the true molecular weiglit.

Tlie molecular weisrht could not be determined by the cryoscopic
method, owing to the very sparing solubility of the substance in the
cold, but by observing the elevation of the boiling point of its solu-

tion in acetone, numbers were obtained showing that the molecular
formula of nitrosoindole is Ci6Hi2^402.

Nitrosodimethylindole behaves normally in its solution in acetone,

the formula of the molecule being CioHi,)N20.

When nitrosoindole is treated with nitric acid, it dissolves, yielding
an intensely red solution, and on pouring this into water, a flocculent,

blood-red substance separates, which agrees in properties with the so-

called nitrosoindole nitrate prepared by Nencki (Abstr., 1875, 1205).
W. J. P.

Indazole Derivatives. By C. Paal (Ber., 24, 3058—3065:

compare Abstr., 1891, 723).—Phenylindazole, C6H4< I „>NPh [1 : 2],
Old

was dissolved in glacial acetic acid, treated with rather more than
the theoretical amount of chromic acid, and boiled in a reflux appa-
ratus until the solution acquired a pure green tint. On diluting the
mass with water, azohenzeneorthocarhoxylic acid, N2Ph*C6H4*COOH,
separates out, the yield being 70 per cent, of the theoretical. It dis-

solves easily in ether, alcohol, glacial acetic acid, ethyl acetate, and
benzene, very sparingly in hot light petroleum, and not at all in water.
It crystallises from alcohol slowly in large, dark-red crystals, or quickly
in small needles of the colour of azobenzene. It melts at 95°, and at

a higher temperature decomposes with evolution of red fumes, azo-

benzene being formed. The alkali salts and the barium salt are easily

soluble in water ; the lead salt forms an orange-coloured, granular,

amorphous precipitate which melts in hot water ; the silver salt forms
an unstable, yellowish precipitate, which decomposes when heated,

yielding azobenzene, carbonic anhydride, silver, and carbonaceous
products. The acid itself is converted into hydrazobenzeneorthncarh-

oxylic acid, NHPh;NH'C6H4'COOH, when it is dissolved in alcohol

and treated with zinc-dust and a few drops of acetic acid. The new
acid separates on pouring the mixture into water. It dissolves

easily in mineral acids, ether, alcohol, glacial acetic acid, and ethyl

acetate, sparingly in benzene and light petroleum, scarcely at all in

/2
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water. It ciTstallises in yellowish, ill-defined piisnis which melt nf

165—166 , and, in tlie air, quickly darken in colour, hecominfjf oxidised

to the azo-acid. The white sodium salt dissolves readily in water
;

the barium salt, (Cj3HnN202)2Ba, forms long, white, hair-like crystals

grouped as in wavellite ; it oxidises leadily in the air.

Benzidiuemetaearboxy lie acid, NH/Cr,H4*CfiH3(NH2)*COOH, is formed
to the extent of 60 per cent, of the theoretical yield, wlieii azobenzene-
orthocarboxylic acid is reduced by dissolving it in absolute alcohol,

excess of tin added, and then hydrochloric acid in successive small
proportions, the mixture being heated. On cooling the solution, the
dihydrocMoride, Ci3Hi2N.,02,2HCl, crystallises out in w^liite, lustrous

needles which melt at a very hitrh temperature, and do not dissolve

in alcohol, but do so in water, undergoing dissociation and forming
the monohydo^ochloride, Ci:iH,2N202,HCl, which separates in short, dull-

white needlt'S ; this melts at a very high temperature, and is only spar-

ingly soluble even in hot water. This salt may also be obtained by boil-

ing a hydrochloric acid solution of hydrazobenzeneorthoi-arboxylic acid.

The acid itself is obtained by dissolving either of the hydrochlorides
in aqueous ammonia and adding acetic acid. It dissolves sparingly
in hot water, hardly at all-in absolute alcohol; from dilute alcohol, in

crystallises in crusts formed of white needles which melt at 210°,

decomposing into carbonic anhydride and benzidine. The alkali salts

are soluble in water, but insoluble in concentrated alkalis. Th<»

barium salt forms short, white prisms, almost insoluble in cold water
The silver salt, Ci3HiiN202Ag, is a white, amorphous substance, fait-ly

stable in the light, and almost insoluble in hot water.

Parachlordzoberizeneorthocarboxylic acid, C6H4CI*N2*CfiH4*COOH, is

obtained by oxidising parachloiophenylindazole in acetic acid solu-

tion with chromic acid, cooling the solution, and diluting it with
water. It dissolves readily in hot alcohol, glacial acetic acid, and
benzene, scarcely at all in light petroleum. It forms small, orange-

coloured, dendritic needles, and melts at 166°. Reduced with zinc-

dust and acetic acid, it yields fdraclihirliydrazuhenzeneoi'thocarhoxylic

acid, CeHiCI-NH-NH-CsHi-COOH, which is precipitated in white
flakes on the addition of water. 'J'he yellow sodium salt of the azo-

acid is soluble in water, but insoluble in concentrated alkalis. The
barium salt forms lustrous, orange-coloured needles insoluble in water.

The copper salt forms a bright-green, amorphous, the silver salt, a

reddich, amorphous, granular, and the ferric salt, a bulky, reddish,

precipitate.

Parabromazobenzeneorthocarboxylic acid, C6H4Br*N2'C(iH4*COOH, is

prepared by oxidising parabromophenylindazole with chromic acid in

acetic acid solution. It crystallises from alcohol in small, lustrous.

K:>range-red needles, melts at 176°, and dissolves readily in glacial

acetic acid, ethyl acetate, and benzene, but not in light petroleum. It

is reduced by zinc-dust and acetic acid to parabromhydrazobenzene-

carboxylic acid, CeHiBr-NH-NH-CeHi-COOH. which forms white,

crystalline flakes insoluble in water. The salts of the bromazo-acid

resemble those of the chlorazo-acid, except that they are redder, and
that the copper and ferric salts are, respectively, bright-green and
rusty coloured. C. F. B.
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Synthesis of Indigodisulphonic Acid. By B. Heym\x>^
(Ber., 24, 8066—3070),—A reply to Kuief.sch (Abstr., 1891, 123L). It

is shown that when indit^ocarmine is obtained from pbenylglycocino

by dissolving the latter in fuming sulphuric acid (containing 80 per

cent, of the anhydride) and removing the excess of anhydride by the
addition of concentrated sulphuric acid, the oxygen of the air plays uo
oxidising part in the reaction, for in an experiment, during which
air was carefullyexcluded, as good a yield was obtained as in other

experiments. The author is of opinion that the leuco compound at

first formed has a constitution similar to HS03*C6H3<^tJvt ^_^CH,
and that, when the concentrated sulphuric acid is added, this com-
pound either splits up into indigo-carmine, sulphurous acid, and water,

the sulphuric acid residue furnishing the necessary oxygen, or, as is

more j^robable, breaks up into the sulphonic acid and the leuco-com-
pound, which is then oxidised to indigo-carmine by sulphuric anhydr-
ide still present in the solution. C. F. B.

Diphenyltetraketone. By P. W. Abenius and H. G. Sodekbaum
(Ber., 24, 3083—3034).—The yellow substance melting at 170°

(Abstr., 1891, 1043) obtained when the acetyl derivative of w-isonitro-

soaceto{)henone (benzoylformoxime) is dissolved in a dilute solution of

sodium carbonate is shown to be in reality diphenylhydroxytriketone
(phenylglyoxalbenzo'in), OtI*CHBz*COBz, for it is identical with the

substance obtained by treating benzoylformaldehyde. COPh'CHO,
with potassium cyanide in alcoholic solution. When treated with
strong nitric acid, it is oxidised to a tetraketone, COPh'CO'CO'COPh,
a red substance which easily takes up 1 mol. of water, forming ?u

yellow hydrate which melts at 86—88° and crystallises well.

C. F. B.

Constitution of Naphthalene. By G. CuMicfAN (Gazzetta, 21,

ii, 101—108).—The author considers Bamberger's hypothesis of the

constitution of naphthalene to be erroneous, and believes that the in-

ternal structure of the molecule is better represented by employing
Baeyer's conception of five double bonds of mean solidity or resistance.

The author is of opinion that the internal structure of the naphtha-
lene molecule is well represented by considering the carbon atoms
placed at the centres of the sides of two intersecting equilateral but
not equiangular hexagons, the two central carbon atoms being common
to both hexagons. In the orthogonal projection of such a system as

this, six of the straight lines joining pairs of carbon atoms will be
longer than the remaining five ; these latter represent the five double
bonds in Baeyer's conception of the ring, whilst the longer ones repre-

sent the single bonds. The hydrogen atoms are disposed in two
planes parallel to that of the carbon atoms, the plane of the hydrogen
atoms behmging to one hexagon being above, that of the other

hexagon below, the carbon plane. Such a system as this is perfectly

symmetrical and may be considered to explain the seeming proximity
of the peri-hydrogen atoms in the naphthalene molecule.

W. J. P.
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Azines of the Uric Acid Group. By O. Kuhling (Der
3029—3033; compare this vol., p. 1341).

—

Dimethylmvphthalloxazine^

^ ^^ N.C-NMe-CO . . , , . .

CioH6<^^. I I , IS prepared bj the reaction of tetramethjl-

alloxantin with a-naphthylenediamine hydrochloride in aqueous solu-

tion ; it crystallises from a mixture of glacial acetic acid and alcohol

in small, slender, yellow needles, melts at 285", and is insoluble in soda
or in sodium carbonate solution.

N:C-NMe-CO
Methylalloxazine, C6H4<^ i I

, is obtained from ortho-

phenylenediamine hydrochloride and dimethylalloxantin, and crys-

tallises from a mixture of alcohol and glacial acetic acid in small,

pale-yellow needles, melting at 250'^. The compound is soluble in

sodium carbonate solution at the ordinary temperature, and is repre-

cipitated unchanged by acids. •

Methyltolualloxazine, CHH3Me<^ ' i

ni-rT' ^^ formed from

1:3: 4-ortbotoluylenediamine h3-drochloride and dimethylalloxantin
;

it resembles the preceding compound in properties, and blackens when
heated above 250°.

.^.7 7 7.7 77 . .. TT ^NiC'NMe-CO . ,Methylnaphthalloxazine, Liotie<^ \ I , is deposited on

heating a-naphthylenediamine hydrochloride with dimethylalloxantin
in aqueous solution ; it is insoluble in water, very sparingly so in

alcohol, and crystallises from glacial acetic acid in slender, yellow
needles. The azine dissolves in soda or in sodium carbonate solution

on gently warming, and is precipitated unchanged by acids ; it is un-
altered by heating at about 300°. On boiling aqueous solutions of

orthodiamine hydrochlorides with parabanic acid, sparingly soluble

compounds are obtained, which proved on analysis to be dihydroxy-
quinoxalines ; these compounds are formed by the resolution of the

parabanic acid into carbamide and oxalic acid, and the condensation
of the latter compound with the orthodiamine. Naphthadihydroxy-

qninoxaline, CioK6<C^'.J^ z-io' ^® prepared by heating parabanic acid

-vith a-naphthylenediamine hydrochloride for several hours in aqueous
solution ; it is purified by dissolving in dilute potash and precipitating

with hydrochloric acid, and forms slender, colourless needles whicli

melt above 300°. The compound dissolves in glacial acetic acid, and
sparingly in alcohol, but is int-oluble in water. The barium salt is

insoluble in water and is decomposed by acids.

The substituted parabanic acids appear to be more stable towards
orthodiamines ; cholestrophane is unaffected by orthotoluylenedi-

amine hydrochloride, and allantoin does not react at all with ortho-

diamines. J. B. T.

A Volatile Oil from Aristolochia reticulata. By J. C.

Peacock (Chtm. Gentr., 1891, ii, 379 ; from Amer. J. Pharm., June,

1890).— From the rhizomes of this plant, as they are obtained com-

2rii
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mercially, the author separated 61—0*94 per cent, of a golden-

yellow oil. It has a camphor-like odour and taste, dries slowly when
exposed to the air, does not solidify at —17°, and has a sp. gr. of
0-9745—0-9785 at 15-5°, and 0-9719—0-9758 at 20°. It is miscible

with alcohol, ether, chloroform, benzene, and lighi petroleum ; it

exhibits no aldehyde reaction, and rotates the polarised ray —4° in

100-mm. tube. By fractional distillation, 10 per cent, passed over at

74—75° under a pressure of 43 mm., 60 per cent, between 12-2—124°,

under a pressure of 43 mm., and 20 percent, between 147— 150° under
a pressure of 47-7 mm, ; the residue in the retort possessed a blue and
green fluorescence, and contained tarry matters.

This first distillate boiled at 157" under a pressure of 769-6 ram.-: its

sp. gr. was 0-865 at 15'5°
; its formula is CioHie, with which its vapour

density corresponded ; it absorbs bromine very readily, and is charac-

terised as a member of Wallach's pinene group.

The second fraction boils at 211° under 763-6 mm. pressure; its

formula is C15H25O2, with which the vapour density corresponds. On
hydrolysis with potash, a camphor, doHigO, is produced, which is very
similar to borneol ; it boils at I99'5—200°. An acid is also sepa-

rated of the probable formula CsHgO^ ; melting point about 65°
; it

forms a red precipitate with ferric chloride ; its odour is unpleasant.

The third fraction, boiling at 239—240°, under 762-1 mm. pressure,

is a greenish-yellow oil ; sp. gr. 0*9888 at 15-5° ; its formula is

C18H29O, with which the vapour density corresponds; it is a neutral,

indiii'erent substance. J. W. L.

Bergapten, the Stearoptene of Bergamot Oil. By C. Pomeranz
(Monatsh., 12, 379—392).—This substance separates as a crystalline

magma when the ethereal oil obtained from the rind of the fruit of

Citrus bergamla is kept for some time. It may be purified by sub-

limation or by recrystallisation from alcohol, when it forms hard,

white, silky needles, which are tasteless and odourless at ordinary

temperatures, but evolve aromatic vapours when heated. It is

sliglJtly soluble in cold alcohol and in hot water; dissolves in hot

alcohol, acetic acid, chloroform, benzene, and phenol, and melts at

188^, with partial sublimation. Elementary analysis and a determina-

tion of its molecular weight by observing the depression of the

freezing point of a solution in phenol show that it has the molecular

formula C12H8O4. Aqueous and alcoholic potash, acetic anhydride,

phenylhydrazine, and boiling hydrochloric acid are all without action

on the compound, which, however, as shown by the action of hydriodic

acid and acetic anhydride (compare Herzig, Monatsh., 9, 544), con-

tains three methoxyl groups.

On heating bergapten with potash, methyl alcohol, and methyl

iodide in a reflux apparatus for five hours, two new compounds are

obtained. One of these has the formula C^HuOs; crystallises from

alcohol in microscopic prisms, which are far more soluble in alcohol,

chloroform, and ether than is bergapten, and melts at 52°. The
other, which the author has named inethylbergaptic acid, contains CH.

less than the preceding compound, which is probably its methyl salt
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since, on lijdrolysis with potash, it furnishes tl^ic iree acid. It

crystallises from dilute alcohol in small, rhombic plates, dis-

solves readily in alkaline hydroxides and carbonates, and melts at

IBS''. When, in the above described operation, ethyl iodide is sub-

stituted for methyl iodide, ethylbergaptic acid is obtained ; this crys-

tallises in acute-angled prisms or in twinned or clustered needles, and
melts at 142°. From its behaviour with methyl and ethyl iodides,

bergapten must be regarded as the anhydride, CnH802<^ ' , and it,

CO
therefore, closely resembles coumarin in constitution.

When fused with potash, bergapten gives rise to phloroglucinol,

and on treatment with two molecular proportions of bromine, the an-

hydride is converted into monobromobergapten dibromide, Ci2H704Br:<,

formed from bergapten, which has two double linkages in the side

chains, by the addition of four atoms of bromine, one of which is

afterwards eliminated in the form of hydrobromic acid.

On reduction with sodium amalgam, methylbergaptic acid is con-

verted into methylhydrobergaptic acid, CiaHuOs, which crystallises

from dilute alcohol in small, white needles, and melts at 122°. This
product is analogous to the hydro-acids obtained on the reduction of

methyl- and ethyl- coumaric acids.

The above-described reactions of bergapten point to its having one
of the following constitutions :

—

CH—C:C(OMeVC-CH:CH CH-0-C-CH:C(OMeVC-CH:cn
II I ^ ^11

I ; 1

1

II
^ ^11

I ; or
CH-O-CH C-O-CO CH— C C-O-CO

CH-CO-0-C-CH:C(OMeVC—CH
II II ^ ^11 II .

CH C C-O-CH
G. T. M.

Action of Sodium Alkyloxides on Camphor. Preparation of
Alkylcamphors. By A. Hallek {UcnnpL rend., 112, 14U0— 1494).—Actio?i oj Sodium l^thoxide on Camphor.—At 100° there is no reaction.

5 grams of camphor and 30 c c. of absolute alcohol to which 0*75

gram of sodium has been added are heated in sealed tubes for 24
hours at 200°. A great pressure is observed on opening the tubes, due
to the disengagement of large quantities of hydrogen. The product
is treated with water, and the separated, coloured, viscous mass dis-

solved in ether, from which it separates on spontaneous evaporation

of the solvent. Repeatedly crystallised from a mixture of ether and
light petroleum, it forms white, hexagonal crystals, melting at

208—210°. This substance is a mixture of dextro- and laevo-borneol,

the proportions varying with the preparation. The rotatory powers
of two preparations were [a]x) = -|-12'5° and [ajo = +16°.

15 grams of camphor yield 8—10 grams of pure borneol. The
yield is better than with Berthelot's method ; the product is not mixed
with camphor, and only contains traces of camphic acid, small quan-
tities of a liquid product insoluble in water and alkalis, and sodium
acetate.
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Sodium propoxide, isobutoxide, and amyloxide yield borneol, the

quantity decreasing with the rise in the molecular weight of the

alcohol employed. Secondary liquid products intermediate in com-
position between alkylcamphors and alkylborneols increase in the same
ratio.

Action of Sodium Be7izyloxide on 'DcxtrocawTilior. BenzylcampJior.

—Dry dextrocamphor (1 mol.) is heated with sodium benzyloxide

(1 mol.), dissolved in excess of benzyl alcohol, at 220—225^ for 24

hours. There is no disens^agement of gas. Distillation of the ethereal

extract at 220—225° (H =. 70 mm.) yields a syrupy, very refractive

substance, which, at first, has a slight empyreumatic odour, becoming
similar to the odour of benzaldehyde on exposure to the air. Boiling

alcoholic potash, glacial acetic acid, or hydrochloric acid does not

attack this substance. It crystallises on cooling, after the addition of

a crystal of benzylcamphor, in small crystals which, when recrystal-

lised from alcohol, yield fine, large crystals melting at 51—52°, soluble

in alcohol, ether, benzene, and toluene, and insoluble in water and the

alkalis. Tne formation of benzylcamphor is accompanied by the pro-

duction of an equivalent amount of sodium benzoate and the libera-

tion of hydrogen, which, doubtless, acts on a part of the benzyl-

camphor yielding reduction products which remain in the uncrystal-

lisable oil.

Benzylcamphor may also be obtained by the action of benzyl chloride

on sodiumcamphor when heated. The reaction is finished when a
portion of the material, diluted with water, does not give an alkaline

reaction. When distilled at 110 mm. pressure, a mixture of camphor
and oily products passes over below- 200°; from 215—220°, benzyl-

borneol passes over ; whilst from 220—250°, a fraction distils as a

thick oil, crystallising on cooling. The crystals, purified by recrys-

t'lllisation from alcohol, correspond in properties with the benzyl-

camphor prepared from sodium benzyloxide.

Benzalcamphor also yields benzylcamphor on reduction with sodium
amalgam.

Benzylcamphoroxime, C^u<^} , is obtained by heating for

two days benzylcamphor, mixed with the theoretical amount of the

double chloride of zinc and hydioxylamine and a little alcohol. The
product crystallises from alcohol in long, flat prisms melting at

127—128°, soluble in ether, benzene, and light petroleum, insoluble

in alkalis. The oily liquid separated from the oxime solidifies in

time ; it has not been examined, but is, doubtless, an isomeride,

Loevobenzy^lcamphor may be prepared from lj»vocaniphor by the

methods given above. The crystals melt at 50— 52°. Benzylb >rneols

ai-e formed, together with benzylcamphors, when the camphor iodides

are treated with benzyl chloride. They are separated from the benzyl-

camphors with some dithculty, owing to the approximation of the

boiling points. They are oily liquids, having the odour of bitter

almonds, and distilling at 215—216° under a pressure of 80 mm.
The oily products obtained by treating camphor at a high tempera-

ture with sodium propoxide, butoxide, and amyloxide are held to

contain the propyl-, butyl-, and amyl -camphors. W. T.
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Action of Sodium Benzyloxide on Ethyl Camphocarboxyl-
ate. By J. MiNGUiN (Gompt. rend., 112, 1454—1455).—20—30 c.o.

of benzyl alcohol to which has been added 0*5 gram of sodium is

heated with 10 grams of ethyl camphocarboxylate at 150° for

24 hours. The resulting pasty mass yields an oil on treatment with
water. On evaporating the ethereal solution, the residue yields

benzyl alcohol and a viscous liquid distilling at 260—290'' under
10 mm. pressure. This is benzyl hydroxycamphocarhoxylate,

CvH^O-CO-C^Hu-CH^-COOCH,.

The yield is about 30 grams from 40 grams of ethyl camphocarb-
oxylate. Hydrolysis with alcoholic potash in sealed tubes gives

benzyl alcohol and hydroxycamphocarboxj-lic acid. The rotatory

power in alcohol is [a]D = +35"5°.

The wash waters, on neutralisation with an acid, yield an oil which
distils at 250—275° at a pressure of 10 mm. This acid is very
viscous at tlie ordinary temperature. On hydrolysis, it gives benzyl

alcoliol and hydroxycamphocarboxylic acid. It may be considered to

bebenzylhydroxycamphocarboxylic acid, COOH*C8Hi4*CH2*COOC7H7.
Its rotatory power in alcoholic solution is [a]© = 52*62°.

W. T.

New Method for Determining the Constitution of Homo-
logues of Pyrroline. By C. U. Zanetti (Gazzetta, 21, ii, 25—32).—
Ciamician and Zanetti (Abstr,, 1890, 1155) showed that hydroxyl-

amine reacts with members of the pyrroline series, yielding dioximes,

which are oximes either of diketones or of ketoaldehydes, according

to the constitution of the pyrroline. By boiling the resulting oxime
with 30 per cent, potash, the author finds that the corresponding

bibasic or keto-acid is obtained. This reaction furnishes a means of

determining the constitution of the pyrroline homologue employed.
Hjdroxylamine and pyrroline react to form succindialdoxime

;

when this is boiled with 30 per cent, caustic potash there is an
abundant evolution of ammonia, and succinic acid, amounting to

70 per cent, by weight of the oxime employed, may be extracted from
the solution.

2 : 4-Dimethylpyrroline, on treatment with hydroxylamine, yields

a-methyllevulindioxime, which, when boiled for 2J hours with caustic

potash, gives the /3-acetoisobu.tyric acid prepared by Bischoff (Abstr.,

1881, 4i2j. The hydrazone of this acid crystallises from alcohol

in splendid, yellowish scales melting at 122°, with evolution of gas,

to a yellow liquid; it is soluble in glacial acetic acid, alcohol, ether,

benzene, and ethyl acetate, sparingly so in cold dilute alcohol, and
insoluble in water or light petroleum. It dissolves in solutions of

the alkaline carbonptes with effervescence, and is precipitated un-

altered by acids. On exposure to air nnd light,' it is converted into a

heavy, reddish- brown liquid. Dthy I (3-acetoisohutyrate \s ohtained as

a liquid of fruity odour on passing dry hydrogen chloride through a

strongly cooled solution of the acid in absolute alcohol. Its hydrazone,

which separates from dilute alcohol in yellowish scales, melts at 105'',

and is soluble in alcohol, ether, ethyl acetate, and acetic acid, spar-

ingly so in cold, dilute alcohol, and insoluble in water and alkaline
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carbonates. Like the hydrazone of tbe free acid, it liquefies on
exposure to air and light. W. J. P.

Methyldipyridyls. Bj- A. Heuser and C. Stoehr (/. pr. Chem.

[2], 44, 404—410).—aa-Dimethyldipyridyl (Abstr., 1891, 80) is

better isolated by extracting the base, which separates from the
aqueous solution of the reaction mass, with ether, drying the ethereal

solution over potassium hydroxide, distilling ofi the ether, re-dissolv-

ing in absolute alcohol, and converting the base into hydrochloride

by a stream of dry hydrogen chloride.

When aa-dimethjldipyridyl is oxidised with permanganate, three

acids are obtained, namely, a-methyldipyridyl-a-carboxylic acid, di-

pyridyl-aa-dicarboxylic acid, and lutidinic acid, in the proportion of

10, 2, and 2 grams respectively, from 20 grams of the base. Five grams
of the base are introduced into a solution of 12 grams of potassium
permanganate in 1200 grams of water, and the solution is kept at
40° for about 14 days. The manganese dioxide is then filtered off,

the filtrate evaporated in a stream of carbonic anhydride, and
neutralised with nitric acid. By evaporation with alcohol, most of

the potassium nitrate is separated, and the acids are then precipitated

with silver nitrate ; the silver salts are decomposed by hydrogen
sulphide, when a yellow precipitate separates as the hot filtrate cools

;

this contains the mono- and di-carboxjdic acids, which can be separ-

ated by the greater solubility of the former in hot water; the

lutidinic acid is extracted from the filtrate from the yellow precipitate

by evaporation with ammonia and extraction with ether.

a-Methyldipyrii.yl-a-carboxylic acid has been already described

(Abstr., 1891, 81). When heated with glacial acetic acid at 180"",

it is converted into methyldipyridyl with evolution of carbonic

anhydride.
Dipyridyl-oiOL-dicarhoxylic acid, CinH6N'2(COOH)2 + HgO, crystallises

in colourless needles, melts at 247*5", decomposes at a slightly higher
temperature, and dissolves sparingly in water and glacial acetic acid.

It is coloured reddish-yellow by ferrous sulphate when in aqueous
solution, and violet when crystalline. T\ie silver and barium salts were
obtained, and also an easily solnhle platinochloride. When this acid is

heated with glacial acetic acid in a sealed tube at 18u°, it yields

77-dipyridyl, which melts at 111—112° (Weidel gives 114°, Abstr.,

1888, 488) ; the platinochloride of this base was obtained, and it is

noted that potassium ferrocyanide gives a red-brown solution with
the base, from which transparent, six-sided tables gradually separate

(compare Abstr., 1891, 80).

Lutidinic acid, C5H3N(COOH)2 + H^O [(C00H)2 = a : 7], crystal-

lises in aggregates of colourless needles, melts at 232—233° with
rapid evolution of gas, and dissolves easily in hot water.

A. G. B.
Preparation of a- and /3- Pyridyllactic Acid from a-Picoline.

By A. EiNHORN {Annalen, 265, 208—238).—Pyridyl-w-trichloro-a-

hydroxypropane (Abstr., 1887, 845) is best prepared by heating a
solution of a-picoline (50 c.c.) and chloral (45 c.c.) in amyl acetate

(175 c.c.) for 10 to 12 hours at 140— 150°
j the product is extracted
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ffom the solution by shaking with dilute hydrochloric acid. The
yield of the hydrocliloride is at least 125 gi-aius from 100 grams
of picoline ; this salt crystallises from alcohol in long, prismatic

needles, and melts at 201—202°. The free base crystallises from
dilate alcohol in hexagonal plates melting at 86—87". The hydro-

bromide, CsHgN'OCla^Br, forms well-defined crystals, and melts at
207—208°.

Pi/ridyl-iD-trirhloropropj/lene, CsNHi'CHiCH'CCls, can be obtained

by gradually adding phos|)horus pentachloride to a boiling mixture
of pyridylfrichlorohydroxypropane hydrochloride and chloroform, and
decomposing the salt thus produced with sodium carbonate ; it

crystallises from alcohol in prismatic needles, melts at 97°, and
gradually decom{)osps on keeping.

OL-Pyrldyllactic aaV, CsNHrCHo'CHCOHj-COOH, is formed when
jin aqueous solution of pyridyltrichlorohydroxypropane hydrochloride
is gradually added to boiling sodium carbonate, and the heating con-

tinued until the reaction is nt an end ; it is isolated by means of its

basic copper salt. It crystallises from alcohol in transparent, seem-
inuly monoclinic prisms, melts at 124—125°, and is only sparingly

holnble in ethyl acetate, but more readily in chloroform. The basic

roppter salt, (C8H8N03)2Cu,CuO. crystallises from hot water and am-
monia in slender, green needles. The silver salt, CHHsNOaAg, crys-

tallises from dilute ammonia in colourless needles. Hhe hydrochloride,

C8H(,N'03,HCl, separates from alcohol in crystalline aggregates, and
melts at 85— 86°. The hydrohromide, CgHpNOy, UBr, crystallises from
glacial acetic acid and alcohol in large, well-defined needles melting

at 125—126°. The platinochloride, (C8H9N03)2,HoPtCl6, is moderately
easily soluble, and melts at 202—204°. The aarochloride forms com-
pact, yellow prisms, and melts at 177°. When pyridyllactic acid is

heated at 130—140° under reduced pressure, it is converted into

pyridylacrylic acid with elimination of 1 mol. HoO ; on oxidation with

excess of veiy dilute potassium permanganate, it yields picolinic acid.

Benzoyl-x-pyridyllactic acid, C5N'H4-CH2*CH(OBz)'COOH, is best

])repared by gradually adding btnzoic anhydride (4 grams) in small

portions at a time to a solution of a-pyridyliactic acid (2 grams) in

water (4 grams), heated at a temperature just below 90°
; it crystal-

lises from hot water in lustrous needles, and melts at 145° with
decomposition. The platinochlnride, (Ci5Hi3N04)>,H2PtCl6, crystal-

lises from water or dilute alcohol in yellow, transparent, prismatic

needles melting at 179° with decomposition. The barium salt is a

colourless, crystalline compound, readily soluble in water and alcohol;

the silver salt crystallises in colourless needles. The methyl salt, pre-

pared by treating the silver salt with methyl iodide, is an oil, but its

platinochloride, (Ci6Hi5N04)2,H2PtCl6, crystallises from hot water and
dilute alcohol in yellow needles melting at 193° Avith decomposition.

Methyl oc-pyridyllactate, C5NH4-CHo-CH(OH)-COOMe, prepared by
treating a methyl alcoholic solution of the acid with hydrogen chloride,

is a colourless, crystalline compound melting at about 34°
;
its aaro-

chloride, C9HiiN03,HAuCl4, separates from water in crystals^and melts

at about 119° ; its benzoyl derivative crystallises in transparent needles,

melts at 41°, and is identical with the methyl benzoylpyridyl-a lactate



ORGANIC CHEMISTRY. 77

just described (as an oil), as was proved by converting it into the
crystalline platinochloride (m. p. 193—194°).

Pyridylacrylic acid, CsNHrCHiCH-COOH {loc. cit.), is best pre-

pared by a(kling pyridyltrichloropropane hydrochloride (60 grams),
in small portions (3 to 4 grams) at a time, to a boiling solution of

potassium hydroxide (132 urams) in alcohol (400 grams), air beiii^

excluded as much as possible. After boiling for six hours, the filtered

solution is evaporated with hydrochloric acid, the residue extracted
with alcohol, the extract decolorised with animal charcoal and con-
centrated ; on cooling, pyridylacrylic acid hydrochloride is deposited

in crystals, and the mother liquors contain pyridyllactic acid hydro-
chloride, which can be isolated by means of its copper salt ; the yield

of the former is 20 grams, and of the copper salt, 5 grams. Pyridyl-
acrylic acid crystallises from boiling water in small, transparent
needles, melts at 202—203^ with decomposition, and is almost in-

poluble in cold water, but readily soluble in alcohol. The hydrochloj--

ide crystallises from alcohol in colourless needles melting at 220° with
decomposition. The hydrohromide, C8tl7N03,HBr, forms spear-shaped
crystals, and melts at 222—223°. The auroc/iloride, C8H7N02,HAuCli,
crystallises from hot water in small, light-yellow needles, and melts
at 194—195°. The platinochloride, (C8H,N02)2,H2PtCl6, is moderately
easily soluble in water, from which it crystallises in reddish-yellow
prisms melting at 209—210°. The barium salt and the salts of the
alkalis do not crystallise, but the calcium salt, (C8tl6N02)/Ca, separates

from dilute alcohol in slender needles ; the silver salt, C8H6N02Ag, is

also crystalline. The methyl salt, prepared by treating the acid with
hydrogen chloride in methyl alcoholic solution, is a solid, very hygro-
scopic substance; its hydrochloride, C9H9N02,HC1, sep;irates from
methyl alcohol in small, colourless crystals melting at 185—186°.

The ethyl salt crystallises in long, transparent needles. The mtth-
iodid", CsUTNOojMel, separates from dilute alcohol in amber-yellow,
prismatic needles, and melts at 219—220^' with decomposition. The
onethohromide, C8H7N02,MeBr, separates from water in colourless

crystals, melts at 242" with decomposition, and is almost insoluble in

alcohol, and only sparingly soluble in glacial acetic acid.

Pyridyldibromopropionic acid, CaNH/CtlBr'CHBr'COOH, prepared
by warming pyridylacrylic acid (1 part) with a glacial acetic acid
solution of bromine (1*3 pans), separates from water in yellowish
crystals melting at 127°, and from glacial acetic acid in grey crystals,

which retnin some of the solvent, and melt at 1465°.

li-Fyridylbromopropionic acid hydrobromide,

C6NH4-CHBr-CH2-COOH,HBr,

is formed when pyridylacrylic acid is heated at 100° with a solution

of hydrogen bromide in glacial acetic acid, saturated at 0°; it crys-

tallises in colourless needles or plates, and melts at 163— 164°.

Pyridylethylene is produced, together with pyridylacrylic acid and
/J-pyridyllactic acid, when an aqueous solution of the preceding com-
pound is warmed with a slight excess of sodium carbonate ; it is

a colourless oil, boils at 159—160° with partial decomposition, and
is identical with Ladenburg's vinylpyridine. The platinochloride.,
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(C7H7N')2,H2P^'Cl6, separates from water in crystals, and melts at 174"
witli decomposition. The aurochloride, C7H7N',A.uCl3, crystallises in
yellow needles, and melts at 144**.

fi-Pyridyllactic acid, C5NHrCH(OH)-CHo/COOH, is isolated from
the red solution which remains after distilling the pyridylethylene
with steam, by first acidifying" with dilute hydrochloric acid to pre-
cipitate the pyridyl acrylic acid, and then adding an ammoniacal solu-

tion of copper sulphate to the filtrate; after a time, the basic copper
salt, (CsHftlSrOgjaCu.CuO, is deposited in blue crystals, and can be
purified by reorystallisation from dilute ammonia. The free acid is a
crystalline compound meltinsT at 86". The hydrochloride^ C8H9N03,HC1,
crystallises from alcohol in colourless prisms, and melts at 147°. The
platinochloride, (CRH9NO:02,H2PtClfi, separates from dilute alcohol in

small, yellow crystals melting at 191°. The methyl salt, prepared by
treating a methyl alcoholic solution of the acid with hydrosfen
chloride, is a light, yellow oil ; its platinorMoride, (C9HnN03)2,H2PtClfl,
crystallises from dilute alcohol in lustrous, yellow plates, and melts
at 178*5°, The ethyl salt is also a pale-yellow oil, but its hydro-
chloride crystallises from alcoholic ether in lustrous plates.

Benzoyl-S-pyridyllacti^ acid, Ci5Hi3l^04, is formed when ethyl (3-

pyridyllactate is warmed with benzoic chloride on the water-bath
;

the benzoic acid is separated in the usual way, the product then dis-

solyed in hydrochloric acid, the solution kept for some days, and the
crystalline hydrochloride thus obtained decomposed with water : the
free acid crystallises from hot water in lustrous prisms, and melts at
135*5°. The silver salt is a colourless, crystalline compound. The
methyl salt, 01611151^04. prepared from the silver salt, crystallises in

transparent prisms, and melts at 79°.

The relationship between some of the compounds described aboye
and certain derivatives of cocaine is shown with the aid of graphic
formulae. F. S. K.

Synthesis of Quinoline Derivatives by means of Alkyl Aceto-
acetates. By M. Conrad and L. Limpach (Ber., 24, 2990—2992).—
An extension of the method previously described by the authors
(Abstr., 1888, 593) to the synthesis of other quinoline derivatiyes.

Methyl phenylamidomethylcrotonate is obtained by mixing methyl
methylacetoacetate and aniline in equivalent proportions, and allowing

the. mixture to remain for some days, or by dissolving methyl phenyl-

amidocrotonate in benzene, and treating it first with sodium and then
with methyl iodide.

Dimethylhydroxyquinoline, CyNHiMez'OH [Mcg : OH = 2'
:
3'

: 4'],

is obtained by quickly heating methyl phenylamidomethylcrotonate

(30 grams) to 240°, withdrawing the source of heat as soon as the
temperature reaches 260°, dissolving in dilute hydrochloric acid,

treating the solution with animal charcoal, and rendering it faintly

alkaline with ammonia or soda, when it separates as a w^hite, crystal-

line mass ; the yield is 10 grams. It crystallises from boiling water
in lustrous prisms containing 1 mol. II2O, sublimes at 300°, melts

above 305°, and is only slightly soluble in alcohol ; it has not a bitter
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faste. The platinochloride, (CiiHnNO)2,H2PtCl6 + 2H,0, forms long,

orange-yellow needles.

Methylethylliydroxyquinoline, C9NH4MeEt'OH, is produced in a
similar manner to the dimethyl derivative, by heating^ methyl phenyl-
amidoethylerotonate ; it melts at 290°, and is only sparingly soluble

in boiling water and alcohol. A. R. L.

Action of Hydroxvlamine on Ketonic Nitriles. By Hanriot
(Bull SoG. Chim. [8], 5, 773—779).—When ethyl a-cyanetliyl ketone,

COEt-CHMe-CX (Abstr., 1889, 841) (100 grams) is dissolved in con-

centrated potash (200 c.c), a potassium compound is formed, which
may be crystallised in brilliant plates ; but if the solution is heated
on the water-bath for half an hour with a solution of hydroxylamine
hydrochloride (100 grams) in the minimum quantity of water, amido-

methylethylisoxazole, i

ivr^^' ^®P^^^^^^ ^^ ^^ oily liquid,

which, on purification, becomes crystalline. It forms highly refrac-

tive prisms, melts at 44°, and boils at 180° nnder a pressure of

20 mm.; at a higher temperature, it changes into an isomeric sub-

stance melting at 280°. It is soluble in the usual menstrua, Avith the

exception of petroleum, and is not affected by alkalis. The hydro-

chloride, CfiHioNaOjHCl, crystallises in long needles, and is soluble in

water and alcohol, but insoluble in ether. The acetyl derivative,

CfHgNsOAc, crystallises in colourless plates, melts at 161°, and is

soluble in alcohol and acetone, sparingly soluble in water, and in-

soluble in ether.

When an ethereal solution of the isoxazole is saturated with

bromine, a yellow, viscous mass is obtained, which is decomposed by
water into ammonium chloride and methylethylbromazolone,

CMeBrCO,
CEtzzzzN'

>0,

a crystalline substance which melts at 41°, and dissolves in the usual
menstrua. If, however, the bromination is effected m chloroform
solution, a substance melting at 92° is obtained.

When the isoxazole is oxidised with nitrous acid (sodium nitrite

and hydrochloric acid), yellow crystals of the corresponding azoxy-
compound are obtained. Azoxymethylethylisoxazole,

CEt-CMe O CMe-CEt
II II /\ II II ,

N-O-C N-N C -O- N
melts at 65—66°, and explodes at a somewhat higher temperature. It

is soluble in alcoh(jl, ether, and alkalis ; the alkaline solution is red,

and is decolorised by acids, the compound being reprecipitated. It

does not unite with bromine.

When hydrogen sulphide is passed through an ammoniacal alcoholic

solution of the azoxy-compound, the colour disappears, and on eva-

poration crystals of hydrazomethylethylisoxyazole,

CEt-CMo CMe-CEt
II II II II ,

N-O-C NH-NH C-O-N
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are deposited. When pure, it foi-nis felted needles, melts at 150", and
dissolves in the usual menstrua. It is easily oxidised to the azoxy-
compound, and forms an oily compound with bromine.

When ethyl a-cyanisopropyl ketone, COKt-CMea'CN (loc. cit.),

IS treated with hydroxylamine hydrochloride, the rin^f condensation
can no longer take place, as the hydrogen previously available for

that purpose is replaced by methyl. Consequeutly, ethyl a,~cyan-

isopropyl ketoxime, 0H*N!CP]t'CMe2*CN, is obtained, instead of an
isoxazole. It crystallises in plates, melts at 61—62°, and is soluble in the
usual menstrua with the exception of petroleum. It differs from the

isoxazole in that it forms a crystalline potassium derivative when
treated with potash, that it does not unite with bromine, and that it is

not oxidised with nitrous acid. Jn. W.

Methylphenyldihydroquinazoline and its Derivatives. Bv
C. Paal Mud F. Krecke {Ber., 24, 3049—3058; compare Abstn,
1890, 1443).—After orthonitrobenzylacetanilide,

NO,-C6H4-CH2-NPhAc (1 : 2),

has been reduced with tin and hydrochloric acid, and the stanno-
Nz: CMe

chloride of methylphenyldihydroquinazoline, C6H4<
-irrxyv.^

^as
0x12*-^ Ph

been removed by crystallisation, there remains in the mother liquor a
varying quantity, never exceeding one-third of the theoretical, of

orthamidobenzylacetanilide, Ntlj'CeHi'jN'PhAc. This substance is not

formed when the i eduction is carried out with zinc-dust and acetic

acid. It can be obtained from the mother liquor by removing the tin

with sulphuretted hydrogen, and extracting the filtered solution with
ether, after previously making it alkaline. It crystallises from
alcohol or water in lustrous, white prisms melting at 126—127°, and
dissolving easily in alcohol, benzene, carbon bisulphide, ethyl acetate,

and glacial acetic acid, moderately in ether, and sparingly in light

petroleum and hot water. When oxidised with alkaline permangan-
ate at lOO"", it yields, besides a small quantity of azobenzene, a sub-

stance of undetermined constitution which crystallises from water in

broad, yellowish needles melting at 178°, and from ethyl acetate in

crossed crystals ; this dissolves sparingly in benzene, easily in alcohol,

ethyl acetate, glacial acetic acid, concentrated hydrochloric acid,

alkiilis, and alkaline carbonates.

Orthamidobenzylacetanilide hydrochloride, Ci5Hi6N20,IICl, is best

obtained by adding a little concentrated sulphuric aci(i and ether to

an alcoholic solution of the base. It crystallises in white needles,

melts at 170", and is readily soluble in water and alcohol. The
.stannochluride, C]5Hi6N20jIISnCl3, does not crystallise readily; it melts

between 110—115°, and dissolves easily in water and alcohol. The
acid sulphate, CiiHi6N20,H2S04, crystallises in stellate groups of

colourless needles, which become green on the surface when kept,

melts at 163°, and dissolves readily in water. The oxalate and the

picrate are both easily soluble in water and alcohol.

When the base is boiled for a short time with excess of acetic

anhydride, and the product treated with a dilute solution of sodium
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carbonate, ortJiacetamidobenzylacetanilidey NHAcCeHiNPhAc, sepa-

rates. It crystallises from alcohol in four-sided plates, melts at 121°,

and dissolves readily in most organic solvents and in dilute mineral

acids, but very sparingly in water.

Methylphenyldihydwqninazoline, previously obtained by reducing
orthonitrobenzylacetanilide v^ith tin and bydrochloric acid, is better

obtained by using zinc-dust and acetic acid, the solution being kept
cool. The solution is then filtered from excess of zinc, and treated

with excess of soda ; the base is extracted with ether, and converted

into the sparingly soluble hydrochloride, which is purified by crystal-

lisation from water. It may also ba obtained by distilling orth-

amidobenzylacetanilide, which loses water and gives almost a quanti-

tative yield of methylphenyldihydroquinazoline. The acid sulphate

C15II14^^2,112804 + II2O, obtained by adding sulphuric acid in slight

excess and then some ether to an alcoholic solution of the base,

crystallises from water in colourless, interwoven needles. It melts at

78° ; w^hen anhydrous, at 201°. When methylpheuyldihydroquin-

azoline is oxidised with alkaline permanganate, the filtered solution

contains phenylketodihydroquinazolinecarboxylic acid,

N : C-COOH
^'^'<CO-NPh •

^This can be separated as a crystalline precipitate by adding hydro-

chloric acid to the solution ; when fresh, it is soluble in hydrochloric

acid, alkalis, and alkaline carbonates, but it readily loses carbonic

N * CH
anhydride, yielding phenylJcetodihydroquiiiazoline, C6ll4<^ ' I _ , .

The manganese precipitate contains methylpheyiylhetodihydroquin-

N ! CMe
azoline, C6H4<[ *

1 , which maybe extracted with alcohol; it crys-

^tallises from that solvent in long, yellowish prisms, melts at 143°, and
dissolves readily in ether, alcohol, benzene, and light petroleum, very
sparingly in hot water. The hydrochloride forms bunches of white
needles, melts at a very high temperature, and dissociates in water.

MethylphenyUetrahydroquinazoline, C6H4<^ I
, was obtained

01l2*JMxh
by reducing a hot concentrated alcoholic solution of the dihydro-
compound with sodium in large excess, and then diluting the mixture
with water. It crystallises from dilute alcohol in broad needlep,

melts at 94—95°, and dissolves easily in most organic solvents and in

mineral acids, but not in water. The hydrochloride and oxalate were
prepared. When heated with acetic anhydride, it yields acetylmethyU

7 7. , 7 , . ,. ^ TT ^NAc'CHMe ,. , , „.
phenyitetranydroqui7iazol%ne, C6H4< attdu » which crystallises

GIl2*NPh
from dilute alcohol in colourless, rhomboidal plates, melts at 120*5°,

and dissolves readily in the usual organic solvents. C. F. B.

Action of Hydriodic Acid on Quinine. Isoquinine. By E.
LiPPMANN and F. Fleissnkr {Monatsh., 12, 327—337; compare Zorn,

VOL. LXII. g
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Annalen, &, 201 ; Skraup, J. pr. Chem. [2], 8: and Comstock and
Koenigs, Abstr., 1887, 1122, and 1888, 71).

—

HydriodoquminG hydr-

iodide, HlC2oH2iN202,2HI, is obtained as a heavy, yellow, crystalline

powder on warming quinine with hydriodic acid of sp.gr. 1'7—1'8.

It is sparingly soluble in cold water; dissolves in hot water with

partial decomposition ; crystallises from hot alcohol in bright-yellow

prisms, melts at 215—230° with decomposition, and, on treatment
with dilute ammonia, gives the compound hydriodoquinine,

C2oH2,N202,HL

This substance crystallises in slender needles, softens at 95°, and
commences to melt at a higher temperature; gives silver iodide on
heating with silver nitrate solution ; is insoluble in wnter, dissolves in

alcohol and in ether, and forms soluble salts with acids. Hydrwdo-
quinine platinochloride, lll,C2oH.2i^202,^2FiC\(^ + 2H2O, is obtained

as a light-brown, crystalline precipitate on adding platinum chloride

to a cold solution of hydriodoquinine hjdriodide in hydrochloric

acid.

Hydrindo-apoquinine is prepared by heating hydriodoquinine hydr-
iodide with a solution of hydriodic acid, saturated at 0° for several

hours under pressure a^t 100°. Methyl iodide is evolved, and, on
cooling, the new compound, HICioHaoNgOo,^!!!, separates as a yellow,

crystalline mass, which, after recrystallisation from alcohol, com-
mences to darken in colour at 120°, and melts with decomposition at

237". On the addition of ammonia, 2 mols. of hydriodic acid are

removed with formation of hydriodo-apoquinine, of which the platino-

chloride, Ci9H22N202,Hl,H2PtCl6 + H2O, is a heavy, brown, crystalline

powder.
Iso-apoquinive, C19H22N2O2, is formed on warming hydriodo-apo-

quinine in alcoholic solution with potash. It melts at 176° (Hesse
states that the compound decomposes at 160°), and dissolves readily

in dilute potash ; the platinochloride, Ci9H.2N202,H2PtCl6 + H2O, is

a crystalline powder, only sparingly soluble in water.

Isoquinine.—This base is obtained when hydriodoquinine is boiled

with alcoholic potash. After repeated crystallisations from ether and
<lilute alcohol, it melts at 186° (uncorr.). Hesse and Lenz have given
the melting point as 174*4—175° and 170*4—174*4° respectively.

1'he base is levorotatory, [a]i) = —186*75° being the rotation of an
alcoholic solution containing 0*9644 gram in 100 cc, and [a]D =
— 180*8° for a solution containing 3*9936 grams in 100 c.c. Iso-

quinine crystallises in small needles containing 2 mols. H2O ; the

sulphate, [C20H24N2O2]2^2804 + lOHgO, forms characteristic groups
of slender needles readily soluble in water, giving a ready means of dis-

tinguishing between the base and quinine. The normal hydrochloride,

C2oH24N202,BCl + 2H2O, crystallises in needles, and is readily soluble

in water; the acid hydrochloride, C2oH24N202,2HCl, is not so easily

soluble ; the platinochloride may he obtained as a crystalline, yellow
precipitate; and the compound with silver nitrate, C2oH24N.02,AgN03,
is precipitated as a gelatinous mass on addii'g an alcoholic solution

of the base to a solution of silver nitrate. O. T. ^M.
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Compounds of the Cinchona Alkaloids with Hydriodic Acid.
By Z. H. Skraup {Mouatsh., 12, 431—484).—Quinine, quinidine,

cinchonidine, and cinchonine are all dissolved slowly by cold, and
more quickly by warm, hydriodic acid, with the formatiou of yellow

or orange-red coloured compounds, which contain 1 mol. of the base to

8 mols. of the acid ; the quinine and quinidine solutions, if kept, further

exchange methyl for hydrogen, giving compounds of the formula
Ci9H2iN202(HI)3, which are readily soluble in caustic potash. All
these substances crystallise well ;

they are almost insoluble in water,

slightly soluble in absolute alcohol, and dissolve to> a moderate
extent in dilute alcohol, from which, with care, they may be recrys-

tallised (compare Lippmann and Fleissner, preceding abstract). The
compounds from isomeric alkaloids ditt'er in appearance, solubility,

and melting point, and are analogous in composition to the corre-

sponding compounds with hydrochloric and hydrobromic acids (com-
pare Comstock and Koenigs, Abstr., 1887, 1122; and Zorn, Annalen,

8, 20).

When the compounds e2.,H2;]S"20,,3Hr and CiJi^l^^O,SRl which
are :Forraed from quinine and cinchonidine respectively, are gently

warmed with caustic alkalis, they lose 2 mols. of hydrogen iodide,

and furnish the compounds C00H25N2O2I and CigHaalS'aOl respe^'-

tively. These are analogous in composition to the compounds with

hydrochloric acid, which are obtained in a similar way (Com-
stock and Koenigs, Inc. cit.). The compounds C..oH24^202,3HI

and Ci9H22N20,3HI, formed from quinidine and cinchonine respec-

tively, lose only 1 mol. of hydrogen iodide when treated with excess of

alkali, the bases C20H26N2O2I2 and C19H24N2OI2, respectively, being
produced. The mono- and di-iodine compounds are almost colourlesF.

and must not be regarded as periodides, the hydrogen iodide evidently

being held within the molecule. The compounds of the formulr*

Ci9H2.N202,3HJ, obtained from quinine and quinidine, and which are

soluble in potash, behave in a precisely similar way when treated with

alkalis, the compound from the former base losing 2 mols. of hydriod c

acid, whilst that from the latter loses only 1 mol. This different

behaviour of the products of the actitm of hydriodic acid with potash

forms a convenient means of distinguishing between the isomeric

cinchona alkaloids ; and it is also remarkable that those alkaloids

which are decomposed in the same way have a similar effect on cir-

cularly polarised light.

Attempts to displace the iodine of the mono- and di-iodine com-
pounds with alkyl groups or other radicles by heating with sodium
ethoxide, potash, silver nitrate, &c., invariably led to the elimination

of hydrogen iodide. The base C19H24N2OI2, obtained from cinchonine,

however, gave, with sodium ethoxide, in addition to cinchonine, a
small quantity of a base which was readily soluble in ether, refused to

crystallise, and was probably isocinchonine. The quinidine compound
C20H26N2O2I2, on similar treatment, did not give the original base, but
an isomeride, which is only slightly soluble, and gives salts which
crystallise badly. The isomeric quinine compound behaves in au
analogous way, but also gives some quinine ; whilst the quinine

g 1'
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compound that is soluble in potash does not give rise to cupreme,
but forms an isomeride.

The compounds with hydriodic acid are easily reduced with zinc-

dust, and the products appear to be different from those obtained by the

reduction of the cinchona alkaloids. They are semi-liquid, volatile in

steam, and very rich in hydrogen.

Quinoline, paramethoxyquinoline, chitenine, and cinchotenine do not

combine with hydriodic acid. The author therefore supposes that it

is the C10H15NO portion of the quinine molecule that attaches the

hydriodic acid, but cannot explain the absorption of 2 mols. of hydro-
gen iodide, as, even if the oxygen were originally held to a carbon
atom by a donble bond, only one of the two molecules is accounted
for. To explain the addition by assuming a molecular rearrangement
of the quinoline nucleus is unsatisfactory, as the hydriodic acid is

taken up at -ordinary temperatures.

Full particulars of the compounds of the cinchona alkaloids with
hydriodic acid will be given in a future paper. G. T. M,

A new Alkaloid ffom Chrysanthemum Flowers. By F.

Marino Zuco (Gazzefta, 21, 516—554).—Tiie author has previously
extracted from chrysanthemum flowers a new cholesterol (Abstr.,

1890, 757), a ghicoside, and an alkaloid {Rend. Acad. Lincei, 6, ii, 572
;

7, i, 121). The latter is prepared in quantity by boiling about
10 kilos, of the flowers in distilled water (3 parts) for 2 or 3 hours,

filtering through cloth, pressing the residue, and treating it again in

the same manner. The extracts are evaporated down to 30 litres,

treated with neutral lead acetate and basic acetate of lead, neutralised

with soda, filtered, and the excess of lead removed by passing sulphur-

etted hydrogen. After filtration, the liquid is concentrated to about
2 litres, boiled for some time with dilute sulphuric acid, filtered, and
again boiled until no more resinous matters are formed. The liquid is

then decolorised with animal black and an excess of the double iodide

of potassium and bismuth added, when a heavy, bright-red, crystalline

powder containing the whole of the alkaloid is deposited.

The pure alkaloid chrysanthemine, CuHasNgOs, is a colourless syrup
which, when kept in a vacuum, partially crystallises in tufts of silky

needles, and may be heated without decomposition to 100°, but not
beyond that temperature. It dissolves in water forming alkaline solu-

tions which absorb carbonic anhydride from the air ; it is also soluble in

ethyl and methyl alcohols, but not in ether, chloroform, or benzene.

Salts of chrysanthemine yield, with the double iodide of potassium
and bismuth, orange-red, flocculent precipitates which become crystal-

line and bright-red on «'\gitation ; with the double iodide of mercury
and potassium, a yeilowish-white precipitate ; with the iodide of

platinum and sodium, a brown precipitate ; with auric trichloride, a
yellow, crystalline precipitate which dissolves on heating and is re-

deposited on cooling ; no precipitate is formed with platinic chloride,

picric acid, tannin, or mercuric chloride. The base is optically in-

active and physiologically innocuous. Its salts are for the most part

soluble in water and even deliquescent; the aurochloride and the

double iodide of bismuth and chrysahthefiiine are insoluble. It is a
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biacid base, but in dilute solutions it behaves tawards acids as if it

were monacid. Both the hydrochlorides crjstullise in small, colour-
less, deliquescent needles, very readily soluble in water and alcohol,

but only moderately in hot water. The aurochloride,

CuHaoN^OsAu.Cls,

crystallises in minute, golden-yellow prisms ^ery readily soluble in

hot water and in absolute alcohol ; when pure, it is not much affected

by light. The platinochloride, CuHo8N203,H2PtCl6, crystallises in

orange-coloured prisms, and is extremely soluble in water.

On heating chrysnnthemine with an excess of methyl iodide for two
days at 100°, two methyl groups are taken* up, and it is partly con-
verted into a new base in which both nitrogen atoms are combined
with hydrogen. The two bases can be separated by taking advantage of

the great diiference in the solubility of their platinochlorides in

water. The platinochloride of the new base, CisHsaNaOajHaPtCle,
crystallises in small, orange-coloured needles, dissolves very sparingly
in water, but moderately in hot water slightly aciditied with hydro-
chloric acid ; it is insoluble in absolute alcohol. The hydrochloride is

a deliquescent compound which crystallises in a vacuum in tufts of

small needles. It is freely soluble in water and in hot absolute

alcohol. The free base is a syrupy liquid which becomes partially

crystalline after being kept for a long time in a vacuum.
Oxychri/santhtmine, CUH26N2O1, prepared by oxidising chrysanth--

eminewith sodium hypobromite, yields a double iodide with bismuth,
crystallising in orange-coloured needles readily soluble in hot water.

The alkaloid is a syrupy liquid which, if kept in a vacuum, is

slowly converted into a very deliquescent, crystalline mass. It has
an acid reaction, but combines with both acids and alkalis. It forms
two hydrochlorides : the dihydrochloride is a deliquescent, crystalline

mass very soluble in absolute alcohol ; the monohydrochloride is a
colourless, crystalline mass composed of very slender, brilliant neqdles
very soluble in water, but only sparingly in absolute alcohol. The
aurochloride, CuHasNaOjAuoClg, crystallises in brilliant, golden-yellow,

hexagonal laminaa freely soluble in hot water. Chrysanthemine
strongly resists the action of oxidising agents ; on heating a sulph-

uric acid solution of the base with potassium dichromate and
sulphuric acid, it is almost quantitatively converted into oxychrys-
anthemine ; a solution of potassium permanganate, on the other hand,
only partially converts it into oxychrysanthemine, carbonic anhydride,,

ammonia, and traces ot" trimethylamine being evolved, whilst a portion

of the base is completely broken up. Oxychrysanthemine is completely
disintegrated by a hot solution of potassium permanganate. Dilute
solutions of alkalis have no action on chrysanthemine even after pro-

longed boiling : very concentrated solutions decompose it into tri-

methylamine, 7-hydroxybutyric acid, and hexahydropiperidinecarb-
oxylic acid with evolution of hydrogen according to the equation

Ci^H^sNo.O^ + 4K0H -f H2O = CeHioNO^K -\- C.HAK -f NAIca +
K2CO3 -h 4H2. The hexahydropiperidinecarboxylic acid obtained in this

way yields a very stable aurochloride, crystallising in golden-yellow
scales very soluble in hot water, but only very sparingly in cold. It
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melts at 150—151° without decomposition. The hydrochloride crystal-

lises in plates, and melts at 184—185°. The acid corresponds, there-

fore, neither with Ost's pipecolinic acid (Abstr., 1883, 791) nor with
Ladenburg's nipecotinic acid (Abstr., 1891, 735) but is probably a

7-piperidinecarboxylic acid (hexahydroisonicotinic acid). Ifchrysanth-

emine is treated with a moderately concentrated solution of potash,

the decomposition takes place more slowly and a small quantity of a
product intermediate between chrysanthemine and hexahydropyr-
idinecarboxylic acid is obtained. This compound yields an auro-

chloride, CnHoiOiNAuCls, crystallising in tufts of reddish-yellow
needles. Oxychrysanthemine is decoaiposed by very concentrated
solutions of potash into hexHhydropyridinecarboxy lie and succinic

acids, carbonic anhydride, trimethylamine, and hydrogen. Fuming
hydrochloric acid has no action on chrysanthemine even after pro-

longed heating; concentrated sulphuric acid merely resini ties a very
small proportion on boiling. A glacial acetic acid solution of

chrysanthemine (1 mol.) dissolves iodine (10 atoms), and on distilling

oif the solvent in a vacuum, a brown oil is left which does not lose

iodine on heating at 150°. Chrysanthemine may be boiled with water
for dajs without change; if, however, a solution of the base in an
equal weight of water is fractionally distilled, water alone passes over
until the temperature exceeds 150°; trimethylamine then begins to

come off, and continues to do so until the temperature reaches 200"^,

when an oily product accompanies it. If the apparatus is now
exhausted, the residue distils over between 200° and 230°, the dis-

tillate consisting of a mixture of aqueous solutions of hexahydro-
pyridinecarboxylic acid, amyl glycol, dihydroxyamylpiperidine, tri-

methylamine, and traces of pyridine bases. The amyl glycol is

separated from the mixture in the form of henzoate, C5lIio(OBz)2, a

colourless, crystalline powder melting at 40""
; the hexahydropyridine-

carboxylic acid is then removed as aurochloride, and the residue con-

tains dihydroxyamylpiperidine aurochloride, CmHaiOaNAuCls, a yellow,

crystalline salt which readily loses a molecule of hydrogen chloride

and decomposes at 100°.

From a consideration of all the above reactions, the author arrives

at the conclusion that the structure of chrysanthemine is best re-

. ^ V. .T, . 1
NMe3-CH,.CMe-CHa-CH,.0H

presented by the formula i A atljO— CO —C5NM9
S. B. A. A.

A new Albumin from Protoplasm. By W. Demme (Ghem.
Centr., 1891, ii, 257; from Centr. med. Wiss., 1891, 483) .—Gytoglobh

,

obtained from the lymphatics, liver, spleen, &c., by pressing, extract-

ing the deposit with alcohol, dissolving the residue in water, and
reprecipitatmg with absolute alcohol, is readily soluble in water, is

reprecipitated without coagulation from this solution by absolute

alcohol, and may be again dissolved in water. It decomposes
hydrogen peroxide. Addition of a mineral acid to the aqueous solu-

tion converts it into an albumin, prceglobulin, which is insoluble in

water, and into a substance soluble in water; the same change being

effected by heating to boiling. Cytoglobin and pi-seglobulin are but
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little soluble in the gastric juice, and still less so in the pancreatic

•juice. Cytoglobin contains : carbon, 52*4
; hydrogen, 6'9

; nitrogen,

16*7 ; sulphur, 3-5
; and phosphorus, 4*5 per cent.

; praeglobulin :

carbon, 51*4 ; hydrogen, 7'6', nitrogen, 23'9 ; sulphur, 3*4; phos-

phorus, 3*7 per cent. J. W. L.

Physiological Chemistry.

Influence of Wine on Peptic Digestion. By L. Hugounenq
(Bull. Soc. Chim. [3], 5, 849—855).—Fibrin was digested with
dilute hydrochloric acid in the presence of various colouring matters

and wines. It was found that peptic digestion is considerably

hindered by colouring niatter.>=, whether occurring naturally in the

wine, or added fraudulently, and in the latter case, whether artificial,

such as magenta, azofiavine, and methylene blue, or natural, such as

the colouring matters of elder and mallow. Plastered wine was found

to exercise a less injurious influence than wine containing the full

amount of tartrates. Jn. W.

Coagulation of the Blood. By C. A. Pekelharing (Virchow's

Festschrift, 1891, Bd. 1).-—Recently, a number of observations on tfee

importance of calcium salts in the process of blood coagulation have

been published.

Briicke first showed that the ash of fibrin always contains calcium.

In 1875, Hammarsten found that calcium chloride can take the place

of serum globulin in fibrin formation. In 1887, Green (Abstr., 1888,

306) found that in magnesium sulphate plasma, and also in other

forms of plasma, coagulation is hastened if small quantities of calcium

sulphate is added in addition to fibrin ferment. Later, Ringer and

Sainsbury (Abstr., 1890, 1176) found that this result can be brought

about by other calcium salts, such as the chloride, and also, but not so

readily, by means of soluble strontium and barium salts. Freund
(Med. Jahrb., 1888, 259) who also noted the hastening of coagulation

by calcium salts, considered that the blood corpuscles, as soon as the

blood is shed, yield alkaline phosphates to the plasma ; meeting with

the calcium salts there, tricalcium phosphate is precipitated, and

herein lies the cause of fibrin foroaatiou. Latschenberger (Med.

Jahrb., 18«8, 479), and von Strauch (Dissert. Dorpat, 1889) showed

certain fallacies in this hypothesis; thus the addition of alkaline

phosphates and calcium salts resulting in the precipitation of tri-

calcium phosphate does not always lead to the formation of fibrin in

fibrinogenous liquids ; also the fir!>t portions of fibrin formed were

found to contain calcium, but no phosphoric acid, and further, in the

present research, it is shown that inject,ion of disodium phosphate

into the circulation of a living animal is not followed by thrombosis.

Arthus and Pages (Arch, de PlnjsiuL, 1890, No. 4) found that blood

coagulation may be entirely prevented if, immediately on being shed,

the blood is mixed with small quantities of substances, like oxalates
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or fluorides, wliicli precipitate calciDm salts as very insoluble com-
pounds. On adding to the plasma obtained from this blood a slight

excess of calcium chloride, coagulation immediately ensues. Fibrin

ferment is, however, essential for the process ; and the action of this

agent is considered to be the bringing together of fibrinogen and the

calcium compound, and thus the formation of fibrin. In this, they
draw a close analogy between fibrin formation and the formation of

casein in milk under the influence of the rennet ferment. Green
attempted to answer the question, Does the fibrin ferment exist as

zymogen in the plasma, and is such zymogen converted into the

ferment by the action of the calcium salt? He was unable to find a
positive answer ; and therefore considered that the calcium acts in

assisting the ferment much as hydrochloric acid in the gastric juice

favours the activity of pepsin. This question is again taken up in

the present investigation, and it was found possible to prepare from
plasma (such as oxalate plasma which contains no ferment) a globulin

which has no fibrinoplastic properties, which, however, after contact

with calcium chloride, is converted into the ferment. The zymogen
yields an ash containing little or no calcium, Avhilst the ferment is

rich in calcium. The material in rjuestion arises from the formed
elements of the blood, and is ideatical with what is called cell-

globulin by Halliburton (Abstr., 1888, 974).

Fibrin, moreover, is a calcium compound, and the main action of

the ferment appears to be to transfer the calcium to the fibrinogen.

Granting this hypothesis, it is possible to explain several facts

hitherto but little understood in connection with blood coagulation,

and to reconcile certain conflicting theories. The action of oxalates

in hindering coagulation is explained on the supposition that the pie-

cipitate of calcium oxalate, on account of its insolubility, is not avail-

able for the conversion of zymogen into ferment. The action of

neutral salts in restraining clotting is explained on the assumption
that the ferment is a globulin, and, although the amount of salt

added is not sufficient to precif itate the globulin, yet it is sufficient

to lessen those intramolecular movements which, in the end, produce
its specific action.

The action of peptone in hindering coagulation can be explained by
the affinity between peptone and calcium compounds. It thus pre-

vents these from convening 'uhe zymogen into the ferment. This

view is supported by the fact that other substances, like soaps, which
combine with calcium compouads, produce similar symptoms to those

set up by peptone (Munk). Thus, there is loss of coagulability of

the blood, low blood pressu.'e, suppression of secretions, and even
death. The toxic effects app'^ar to be due to the removal of calcium
salts, which are necessary, as Ringer has shown, for all vital processes.

A further support to the theory is obtained from the fact that injec-

tion into the circulation of calcium chloride simultaneously with the

peptone, or after the peptone, obviates the poisonous effects of the

fatter; peptone is then no l<mger capable of rendering the blood un-

coagi^lable. Peptone alsc restrains coagulation in intravascular

plasma (or solutions of Uainmarsten's fibrinogen), provided that it is

added so r^^^idly that the zymogen has not had time to combine with
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the calcium to form the ferment. After the ferment has been once
formed in the plasma, or added to the solution of fibrinogen, peptone
has no longer any hindering influence on coagulation.

Wooldridge's tissue fibrinogens appear to consist of prote'id,

naclein, and lecithin. They contain no fibrin ferment until they
have been digested for some time with a lithle calcium chloride; it is,

therefore, considered that they contain the zymogen of fibrin ferment,

and their action in producing intravascular coagulation is explicable

on the theory that, in the blood, they come into contact with calcium
compounds, so that the zymogen is then converted into the ferment.

W. D. H.

Hematic Glycolysis. Estimation of Glycogen in the Blood.
By R. Lepiae and Barral {Compt. rend., 112, 1414—1416).—The
sugar present in the blood of a starving dog was estimated after

destroying the glycolytic ferment at 90". Four portions of the same
blood were maintained at 39° for 15, 30, 45, and 60 minutes respec-

tively.

Taking the initial sugar at 100, the sugar present at each interval

would be represented by 88, 81, 76, and 72, indicating losses for each
successive 15 minutes of 12, 7, 5, and 4 respectively. Treating the

blood of a well -nourished dog in the same manner, the loss of sugar

for the first 15 minutes was hardly measurable. There is frequently

an augmentation of the quantity of sugar present after the first

15 minutes; this is more frequently the case with serum. The
glycolytic ferment is contained in the white corpuscles and not in the

serum. Sugar is doubtless produced at the expense of the glycogenic

matter. To estimate the amount thus formed, blood is raised to 58°

to destroy the glycolytic ferment and the sugar titrated as above,

yielding for successive periods of 15 minutes, a gain of 18, 2, 0, and
respectively. The addition of saliva to the blood did not increase

the gain.

The glycolytic power of the blood of a starving dog is given by
deducting the quantity of sugar obtained after an hour at 39° from
the initial quantity, the apparent power only is given for the blood of

a well-fed dog ; to obtain the real power in the latter case, it is

necessary to a'dd the quantity of sugar produced during the same
time to the apparent glycolytic power. At 58°, the transformation

of glycogen into sugar is rapid ; after an hour at this temperature, the

whole of the glycogen of the blood may be estimated as sugar.

W. T.

Mechanism of the Production of Urea in the Animal
Organism. By Popoff (Bull. Sec Jhem. [3], 5, 551—554).—To
determine whether the transformation of ammonium salts into urea
is effected by an unorganised ferment, or by the living cell, portions

of liver, spleen, and kidney, removed from recently-killed dogs and
guinea-pigs, were digested, with antiseptic precautions, for many
hours with warm, dilute (05— I'O per cent.), sterilised solutions of

various ammonium salts. In no case was any trace of urea formed.

The author concludes, therefore, that the formation of urea from
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amnionluni salts is due to the direct action of the living cells of tlie

various organs, and not to that of soluble ferments secreted by them.
Jn. W.

The Action of Azoimide on Living Organisms. By O. Loew
(Ber., 24, 2'.'47—2953).—Experiments were made to test the action

of azoimide (N^:^H) on living p'ants and animals. Sodium azoimide

was found to be a powerful poison in all cases ; seedlings died in

about three days if attempts were marie to grow them in a nutritive

fluid containing 0*1 per cent, of the poison. Algse were not affected

so readily, but did not grow. Bacteria were killed, and thus the

mnterial in question acts as an antiseptic. Experiments with yeast,

penicillium, and other fungi were entirely confirmatory of the above.

To animal life, as tested on infusiorians, various invertebrates, and
mammals (mice and rabbits) this substance is equally inimical. There
is, first, loss of movement, preceded in mammals by muscular twitch-

ings and finally death.

The imide is thus not available as a nitrogenous food; and the

cause of its toxicity is considered to be its sudden decomposition

when it comes into relation with the cells and the aldehyde contain-

ing radicles of prote'id within them. This, occurring within the nerve

cells, produces first, stimulation, hence the spasmodic movements, and
then kills them. Probably the decomposition that occurs, may be

represented thus, N^H + fl20 = NsO + NH3. It certainly yields

ammonia when acted on by platinum black. W. D. H.

Chemistry of Vegetable Physiology and Agriculture.

A Bacterium which Ferments Starch and Produces Amyl
Alcohol. ByL. Perdrix (Chem. Centr., 1891, ii, 252—253; from
Ann. Inst. Pasteur, 1891, I^o. 5).—The author has separated from
Paris water a bacillus, B. amylozymicus, which ferments starch, with
production of amyl alcohol. It is separated by cultivation on pota-

toes, and finally on gelatin. The bacillus is 2—3 fi long, and 0'5 /*

thick ; the rods are joined in pairs and chains, and in the absence

of oxygen are motile, like Vibrio hutyricus, Pasteur. The rods

are readily stained ; the spores are set free through the dissolution of

the walls of the mother cell. The bacillus flourishes only in the

absence of oxygen, readily, however, either in a vacuum or in hydro-

gen, nitrogen, or carbonic anhydride. The optimum temperatuj-e is

§5°
; it grows quite well at 20—25°

; at 16—17°, fermentation com-
mences at the end of four days. Its "maximum" temperature is

42— 43°. It will grow in all the usual cultivating media, ferments

the sugars and starch, but does not attack cellulose or calcium

lactate, differing in this respect from Vibrio butyricus, Pasteur. Acids
are produced during the fermentations which it causes, and the presence

of acidity, equivalent to 0'055 gram sulphuric anhydride, or of
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alkali equivalent to 008—O'll gram in 100 o.c, is sufScient to arrest

the process ;
the addition of calcium carbonate to the liquid enables

the fermentation to become perfect. Glucose ferments to hjdroo-en,

carbonic anhydride, acetic and butyric acids during the tirst three
days ; from the third to the ninth day, no acetic acid is formed. From
saccharose and lactose, acetic acid is formed during the first five days.

The greater the amount of oxygen present, the more acetic acid is

produced; it was also observed that at the time of the butyric acid
formation, all the cells contained spores. From the fermentation of
starch a distillate was obtained, of which one-third was amyl alcohol,

and from 100 grams of potatoes, 2'3—2*5 c.c. of alcohols were sepa-

rated. The sugar obtained from starch is very sindlar to glucose,

but has a less rotatory action, and its phenylglucosazone melts 10°

lower than that from glucose ; 94 per cent, of ttie starch is converted
into sugar, carbonic anhydride, ethyl and amyl alcohols, acetic and
butyric acids, and 6 per cent, is converted into dextrin. The sugar
formed by the bacillus from starch may be fermented perfectly with
beer-yeast, either after sterilisation, or in the presence of the bacillus.

If either the sugar obtained by fermentation of starch with this

bacillus, or a sterilised mash, be fermented with a pure cultivation of

yeast, no fusel oil is formed, and the author concludes that the fusel oil

found in commercially prepared alcohol, is lormed by the action of

bacteria. The B. amylozymicus remains uninjured for 10 days at
60—55". J. W. L.

Action of the Bacillus of Malignant CEdema on Carbo-
hydrates, and on Lactic Acid. By R. Kerry and S. Fraenkel
(Monatsh., 12, 350—355 ; compare Abstr., 1890, 1454).—When lactic

acid, in the form of its calcium salt, is dissolved in bouillon containing

peptone and Kemmerich's meat extiact, and the solution, placed in

an atmosphere of hydrogen, is inoculated with the bacillus of malig-
nant oedema, fermentation occurs. After remaining 8—10 days, the

solution contains propyl alcohol and formic and butyric acids, but no
ethyl alcohol.

Milk sugar, cane sugar, and starch, in presence of substances con-

taining the materials necessary for building up the organism, are all

fermentable by the bacillus, and yield vai-iable quantities of butyric,

formic, and inactive lactic acids, and ethyl alcohol. The formation of

the last-named product on long-continued anaerobic fermentation
of the carbohydrates is most probably to be ascribed to a further

change induced in the propyl alcohol derived from the lactic acid.

The authors have succeeded in fermenting the wood pulp obtained

from fir, and have recognised the presence of volatile alcohols and
fixed acids in the product ; all attempts to induce decomposition in

pure cellulose have, however, led to negative results. G. T. M.

Influence of Carbohydrates on the Accumulation of Aspara
gine in Plants. By JVIoMiiVERDK (Ann. Agrun., 17, 376—377).

—

Branches of lilac, plunged in distilled water, and in 4 per cent, solution

of glycerol, and kept in the dark, contained abundance of asparagine

at the end of 15 days, but neither si arch nor mannitol. Branches of
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the same plant kept m solutions of glucose, cane sugar, or mannitol
formed no asparagine in a month, but contained much stai'ch and
maunitol. Peas, vetches, and monkshood, which do not stand the
dark well, were kept in the light in an atmosphere deprived of carb-

onic anhydride ; when plunged in solutions of glucose or cane sugar,

they were completely deprived of asparagine in 10 days.

J. M. H. M.
Diastase. By G. Kkabbe (Ann. Agron., 17, 381).—The author

believes that diastase attacks the starch of malt, not by gradual per-

colation through the entire mass, but by local action. Diastase is not

dialysable, and the author considers its particles to consist of groups
of molecules, and chains of groups too large to pass from one cell to

another; it will not even traverse biscuit ware. J. M. H. M.

Quantity of Starch in the Tubercles of the Radish. By P.
Lesage (Gojnpt. rend., 113, 373—375).—The radish contains little or

no starch, even when examined in different degrees of development.
If watered with solu;iuns of sodium chloride containing 1 to 20 grams
per litre, starch apf)ears in the endoderm, and also in some cases in

the cortical parenchyma. The results were as follows:—No starch

with pure water or water containing 1, 2, or 20 grams of salt

per litre ; very little starch with 3 and 5 grams per litre ; a little starch

with 10 grams per litre ; a considerable quantity with 4 grams per
litre ; 20 grams of salt per litre kills the plant. In other cases the
maximum amount of starch was found with proportions of salt

amounting to 5 grams and 10 grams per litre. C. H. B.

Oil of Lime Seed. By C. Mueller (Ann. Agron., 17, 431

—

432).—The seeds of Tilia phatyphylla, or grandifolia ; T. ulmifolia, or

piirvifoUa ; and T. intermedia, contain little starch, and about 58 per
cent, of oil. It is a yellow, bland oil, resembling the best olive oil,

not bitter or aromatic, and non-drying. It does not become rancid,

or resinify on exposure to air. Mixed with sulphuric acid, the liquid

becomes deep brown-red, and the rise in temperature is considerable.

The oil solidifies under the action of nitric acid and mercury. Its

soda soap crvstallises from alcohol in long, yellow needles. The oil

does not solidify at -21-5°. J. M. H. M.

Earth-nut Meal. By A. Emmehling (Bied. Centr., 20, 606-607).
—The author has already called attention to the adulteration of

food with the husks of earth-nuts. Attempts are now being made
to introduce the latter, in the form of meal, as a food. The com-
mercial product is a dirty-yellow powder with a slightly bitter taste,

and contains sand. It is prepared from the outer covering of the

earth-nut, but contains portions of the skin of the seeds. The ana-

lysis of six samples gave the following results :

—

I
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The digestibility of the prote'ids was determined in two samples :

—

Total
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Univ. Coll. Agric. Tokyo Btdl, 9, 1891 ^
1—25).—The excessive amount

of lime (11360 kilos, per hectare) applied to rice in the paddy fields

in many districts of Japan causes injury to the soil and crops. The
mineral constituents of the soil are liable to become cemented together,

either at the surface or a few feet below, rendering the treatment and
cultivacion of the soil difficult for this reason, as well as owing to the
consequent stagnation of water on it. Potash and ammonia are,

moreover, liberated from the soil and are liable to be washed away
by the irrigating water ; in fact, complete infertility from over-liming

has occurred in several parts. Besides the injurious effect on the soil,

both physicially and from loss of valuable constituents, the crop itself

suffers, the stems becoming more fragile and the grain acquiring an
inferior taste and lustre, and becoming lighter. An examination of

several samples of hulled rice (all exceedingly brittle) from different

soils showed no great difference in composition from ordinary hulled

rice, grown without lime ;
but it proved to be somewhat poor in

crude proteids. This result was unexpected, as it was thought that

something in the composition of the seed, as in the amount of carbo-

hydrates, would throw some light on the action of lime. Lower per-

centage of proteids has already been thought to be the reason of the

glassy condition of barley and wheat, but this has never been known
to arise from over-liming. Experiments made to ascertain the relation

of the hardness of the grain to the percentage of crude protein in the

dry matter showed that the proportion of nitrogenous compounds
plays an important part in the resistibility of rice grains to pressure

or impact. The brittleness caused by over-liming, is due to the

destruction of nitrogenous matter in the soil by the lime. The
mealy condition of the rice may be diminished by early cutting.

The liming of over-limed fields should be stopped and large amounts
of nitrogenous manure applied for the first year to (compensate for the

loss of nitrogen ; and the manui es should be thoroughly fermented
before being mixed with the soil. Paddy rice prefers ammonia as

nitrogenous food, and does not thrive well, as long as it is irrigated,

if supplied with nitrates alone.

In order to investigate the action of lime on soils, experiments were
made in which several kilograms of dry and paddy earth, after

being dried and mixed', were treated with slaked lime and kept in

closed bottles. The dry laud soil (containing 200 grams of dry
matter) was previously mixed with air-dry soy beans (containing

10 grams of dry matter) and 50 c.c. of water. The paddy soil was
similarly treated, but had 300 c.c. of water. The amount of lime

added corresponded with 10 grams of CaO. The results, which are

given in tables, show that lime accelerates the decomposition of or-

ganic matter in both dry-land and irrigated soils, and that the action

is much greater in dry land than in irrigated land. Thus, whilst the

dry-land soil lost, in six weeks, ]3'58 per cent, of its organic matter,

the paddy soil lost only 585 per cent.; the same soils, but without

the addition of lime, lost respectively 3'24! and 2'21 per cent, of their

organic matter.

Experiments are next described which were made on the formation

of nitric acid and ammonia from nitrogenous manures in dry-land and

I
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paddy soils. The percentage composition of the partly dried soils

was as follows :

—
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played an important part in bringing about the action of lime on
superphosphates.
With regard to the frequent application of large amounts of lime

it is shown that the exhaustive action of lime is not confined to

nitrogen and potash but also favours the consumption of the pbos-

phatic ingredients of the soil by the crops. N. H. M.

The Value of Animal Debris as Nitrogenous Dressing. By
A. MtJNTZ and A. C. GiRARD {GomjH. rend., 112, 1458—1460).—
Nitrogenous materials require that their nitrogen be transformed into

the state of nitrate before plants can avail themselves of them as

aliment. Hence the aptitude of or-ganic manures to undergo nitrifica-

tion under the influence of organisms pre&ent in the soil may be taken
as a measure of their activity as dressings. No practical value can

be assigned to the ordinary laboratory methodb of comparing the

relative values of animal manures.

A number of substances have been compared by the authors by
ascertaining the proportion of nitrate formed in a given time by in-

troducing quantities of the substances containing an equivalent

amount of nitrogen into a nitrifying soil and maintaining the same
conditions in each case.

Commercial manures may be divided into three classes : the first,

undergoing nitrification rapidl}^, comprises dried blood, dried flesh,

horn refuse, and guano ; these substances are nearly as active, and
have nearly the same effect on the crop, as the mineral manures,
sodium nitrate and ammonium sulphate ; the second comprises burnt
leather, woollen waste, and dried night soil, of which the nitrification

is slower; these consequently do not give their whole effect in

one season, but have some influence on the following crop ; the third

includes unburnt leather waste, the nitrification of which is so slow
that the yield of the crop is not sensibly augmented.

This classification has been confirmed by careful practical agri-

cultural experiments. With manures of the first class, 60 per cent,

of the nitrogen has been utilised in two years ; with those of the

second class, 40 per cent. ; and with that in the third class, 20 per cent,

only. The unburnt leather refuse should only be used in compost
heaps, as its nitrification proceeds too slowly for it to be directly

available for the crops.

The unit of weight of nitrogen often costs more when purchased as

organic manure than when obtained as saline manures ; it would be

more logical to pay the higher price for it in the latter case, as it

could then be immediately utilised, and its application regulated

according to the needs of the crops. W. T.

I
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Analytical Chemistry.

Estimation of Hydrochloric Acid in the Gastric Juice. By
J. Boas (Chem. Centr., 1891, ii, 357; from Gentr. med. Wiss., 1891,
509).—The author has adopted Bourget's method (evaporation and
incineration with barium carbonate, extraction with water, and pre-
cipitation of the barium chloride formed by sodium carbonate),
with the slight modification that, after dissolving the precipitate in
decinormal acid, the liquid is boiled until all carbonic anhydride is

expelled, and the excess of acid is then neutralised with decinormal
alkali ; the indicator is phenolphthalein. J. W. L.

Estimation of Free Oxygen by means of Nitric Oxide.
By L. L. DE KoNiNCK (Zeit. ang. Chem., 1891, 78—80).—The author's
attention was drawn to an article by Wanklyn and Cooper on the
estimation of oxygen by means of nitric oxide. These chemists con-
sider that this process, which was originated by Priestley, but which
now only possesses an historical interest, is not only very accurate
but even one of the best methods known, and they communicated a few
satisfactory test analyses. The author some time ago had occasion to

try the process, but his experience agreed with the results obtained
by Berthelot, Lunge, and Winkler, which were very irregular and
unsatisfactory. He therefore thought it advisable to once more
thoroughly investigate the matter.

The modus operandi was practically identical with that employed
by Wanklyn and Cooper, except, perhaps, as regards the preparation
of the nitric oxide, which was obtained by the action of nitric acid

(sp. gr. 1*1) on a spiral of sheet-copper contained in an old-fashioned
Hempel's hydrogen pipette. On account of its simplicity and easy
execution, the following plan was adopted :—The gas (oxygen or air)

was introduced into a Winkler-Hempel burette, the nitric oxide
introduced into a like apparatus, and thoroughly shaken with the
water to saturate this with the gas, and also to remove traces of
nitric peroxide. After a few minutes rest, the two volumes of gas
were respectively recorded, and after connecting the two burettes
with a capillary tube filled with water, the oxygen mixture was forced

into the nitric oxide (not the reverse way), and the burettes were
now disconnected. After thoroughly shaking to facilitate the ab-

sorption, and waiting for twelve or fifteen minutes, the volume of the
gas was read off with the usual precautions, and the contraction

noted. The results obtained once more proved the process to be
absolutely useless, as the quantity of oxygen found varied between
77*5 and 122*5 per cent, of the amount operated on. From a scien-

tific point of view, however, the results were not uninteresting.

The ratio between the volume of the oxygen and the contraction

after the action of the nitric oxide may theoretically vary between
1 : 2*33 and 1 : 5, as shown by the following equations :

—

VOL. LXII. h
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mo + 3O2 + 2HoO = 4HN0

;

ratio, 1 : 2'33,

2N0 + O2 + H3O = HNO2 + HON3; „ 1:3,
4N0 + 2O2 + H2O = 4HN0 „ 1:5.

A good deal depends on the celerity witli which the gases have
heen mixed and shaken with the water. As a rule, a large excess

of nitric oxide or admixture with an inert gas, such as nitrogen,

seems to favour the formation of nitrous acid. L. de K,

Estimation of Free Oxygen dissolved in Water. By W.
KisCH (Zeii. ang. Ghem., 1891, 105—108).—The author compared the

various processes in use for the estimation of free oxygen in water.

{a.) Bunsen-Tiemann's process.—The water is boiled, and the gases
collected over hot solution of caustic potash. The oxygen is then
estimated by explosion with hydrogen or by absorption with alkaline

pyrogallol. (6.) Mohr's process —The sample is mixed with an
acid solution of ferrous sulphate of known strength, then with
aqueous soda to throw down the ferrous hydroxide. After remain-
ing for a few hours (air, of course, being rigidly excluded), the
precipitate is redissolved in sulphuric acid, and the ferrous sulphate

titrated with permanganate, (c.) The Schiitzenberger-Risler process.

—The water is allowed to act on a solution of sodium hydrindigotin-

d'sulphonate, which then passes into the blue compound. Standard
solution of sodium hyposulphite is then run in till the liquid is

again decolorised, (d.) Winkler's process.—The water is mixed
with a solution of manganous chloride, and then with potassium
iodide and potassium hydroxide. The precipitated manganous hydr-
oxide rapidly absorbs the oxygen, and passes into a higher oxidised
state. On adding hydrochloric acid, iodine is liberated, which is

then estimated by a solution of sodium thiosulphate. On applying
these processes to the same sample of water, the results obtained
by Bunsen-Tiemann's process were decidedly lower than those ob-
tained by Winkler's process, whilst those obtained by both Mohr's
and the Schiitzenberger-Risler methods corresponded very well with
Winkler's figures. The author, however, strongly recommends the
latter process as being the safest, most trustworthy, and the easiest

in manipulation. L. de K.

Schiitzenberger's Process for the Estimation of Free Oxygen.
By T. KoNiG (Zeit. ang. Ghem., 1891, 108, 110).—The author, not
always getting satisfactory results with this process, investigated the
cause. Success depends in a great measure on the quality of the
indigo solution employed. If the sample is poor in quality, it does
not absorb the oxygen rapidly enough, and a portion of this is swept
away by the current of hydrogen. Indigo-carmine is obtained by
precipitating a solution of purified indigo in sulphuric acid with
salt. If simply collected, a pasty mass is obtained which forms
the commercial indigo-carmine ; but, if well washed and dried, solid

sodium indigodisulphonate is obtained. These preparations vary,
however, considerably in strength, sometimes from 79'08 to 91*58 per
cent, in the so-called crystallised and sublimed product, whilst other
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samples varied in strength from 9'41 to 72-42 per cent. It is no use
to increase the quantity of indigo sohition when dealing with poor
samples. The colour will generally be very dirty, and it will be
almost impossible to notice the change from blue to a yellow or pale
yellow. Analysts wishing to use the process must, therefore, get the
best quality of indigo-carmine. L. de K.

Analysis of Phosphates. By R. Jones (Zeit. ang. Ghem., 1891,
3—4).—The author is very satisfied with Glaser's alcohol process, but
thinks it may be much improved by lessening the amount of sulph-

uric acid. Glaser recommends 45 grams of the strongest acid ; but
even if the sample consisted solely of calcium oxide, 2 grams would
bequite safficient. The author also thinks that the quantity of the
sample actually used for the analysis (0*4 gram) is far too small, and
that at least 1 gi^am should be taken. He finally recommends the
following process :

—

10 grams of the sample, which must be free from organic matter,
is dissolved in nitro-hydrochloric acid, and diluted to 500 c.c. 50 c.c.

of the solution (=1 gram of the sample) is evaporated to 25 c.c. and,
while still hot, mixed with 10 c.c. of dilute sulphuric acid (1 : 5).

After adding 150 c.c. of alcohol, the mixture is allowed to remain for

at least three hours (Glaser thought half an hour sufiBcient). The
calcium sulphate is collected and washed with alcohol until the
washings, after being diluted with water, do not show the faintest

acidity with methyl-orange. If it is desired to estimate the amount
of calcium (the process is really devised for the accurate estimation of

theiron and aluminium), the filter is putinto a platinum dish, the alcohol

burnt off, and the calcium sulphate finally ignited and weighed. The
alcoholic filtrate is distilled, the residue rinsed into a beaker, and a
slight excess of ammonia added, but it must again be completely
boiled off. This is of particular importance when the phosphate con-
tains magnesia ; the precipitate at first always contains magnesia, but
this is redissolved on boiling. In order to get a clear filtrate, it is as

well to wash the precipitate, consisting of ferric and aluminic phos-
phates, with water containing a little ammonium nitrate. If it is pre-

ferred to weigh the iron and aluminium as pure oxides, the precipitate

may be treated according to Stutzer's plan, namely, removal of the

phosphoric acid by ammonium molybdate and precipitation of the
filtrate with ammonia. L. de K.

Physiological Detection of Carbonic Oxide in a Medium
containing only 1 part in 10,000. By N. Grehant (Compt. rend.,

113, 289—290).—When air containing only 1 part of carbonic oxide
in 10,000 is passed for half an hour through 50 c.c. of defibrinated,

filtered dog's blood, the respiratory power falls from 23' 7 to 23*0.

Under a pressure of 5 atmospheres, with the same gas and the same
blood, the respiratory power falls to 17*2. This fact may be utilised

for the detection of minute quantities of carbonic oxide. It is clear

that the absorption of carbonic oxide by the blood is not determined
by the percentage of this gas by volume, but by the mass of the gas
present in a given volume. C. H. B.
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Separation of Barium from Calcium. By R. Frbsenius (Zeit.

anal. Chem., 30, 583—595).

—

Methods based on the Differential Action

of Alkaline Carbonates on the mixed Sulphates.—Boiling the freshly-

precipitated sulphates with a mixture of potassium carbonate and
sulphate, and subsequent treatment with hydrochloric acid, gives

fairly accurate results, the comparatively small errors compensating
one another. The errors are much larger when cold ammonium
carbonate solution is used for the decomposition of the calcium
sulphate, the barium sulphate being also attacked to a considerable

extent, whilst weighable amounts of calcium are left undissolved.

Fleischer's method gives results sufficiently accurate for most pur-
poses. The solution is precipitated by a mixture of 3 parts of potas-

sium sulphate and 1 part of potassium carbonate. Since this at once
throws down the calcium as carbonate, there is no tendency for the
barium sulphate to retain calcium sulphate. After 12 hours' diges-

tion, the precipitate is washed with ammonium carbonate, then dried,

weighed (burning the filter and treating the ash with ammonium
carbonate), and treated with a measured excess of standard hydro-
chloric acid, the excess being titrated with alkali. To complete the
action of the acid on the calcium carbonate, prolonged digestion is

necessary. Sidersky's process likewise affords serviceable results.

The solution is precipitated by a mixture of ammonium, sulphate and
oxalate (200 grams of the former and 30 grams of the latter in a
litre). The washed precipitate, consisting of barium sulphate and
calcium oxalate, is dissolved in dilute hydrochloric acid, and the
oxalic acid titrated by permanganate. The barium sulphate can then
be collected (after partially neutralising the acid by ammonia) , or the
joint amount of the two metals may be found in a separate portion.

Rose's proposal to separate calcium sulphate from strontium sulphate

by digestion with concentrated solution of ammonium sulphate, ap-

peared likely to succeed with a mixture of barium and calcium sulph-

ates, but prolonged digestion leaves much of the calcium undissolved,

whilst the portion dissolved cannot be accurately estimated by am-
monium oxalate, since the ammonium sulphate solution (whether
concentrated or dilute) is capable of dissolving a very notable amount
of calcium oxalate. M. J. S.

Combination of Wet and Dry Methods in Chemical Analysis.
By W. E. Adeney and T. A. Shegog (Chem. News, 64, 174—175,
185—187, and 192— 193).—The problems which the authors wished to

solve by direct experiments were : 1. Whether, when fused in the reduc-

ing flame on charcoal with borax and sodium carbonate, the metals anti-

mony, tin, lead, arsenic, silver, bismuth, copper, nickel, and zinc could
be completely reduced from their salts containing either volatile or

non-volatile acids. 2. Whether, when similarly treated, aluminium,
chromium, manganese, cobalt, and iron are wholly non-reducible from
their compounds; the cobalt and iron more especially from their

arsenates and phosphates. 3. Whether, when a mixture of salts is

similarly treated, the constituent metals thereof respectively behave
as in simple compounds, or whether their behaviour is modified in

any way. In their present paper, the authors mainly deal with the
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problems Nos. 1 and 2. The details of manipulation are as fol-

lows :

—

The Charcoal Support.—The pieces should be about 15 inches in
length, and about IJ inches in diameter, and should be tolerably free

from fissures. The cavity into which the substance is to be intro-

duced should be bored conical, the sides being slightly curved. The
size, of course, varies w^ith the quantities of the materials used in the
experiment ; but, in the authors' assays, the diameter was 1^ inches,

and the greatest depth 1J inches. The Source of Heat.—Although an
ordinary paraffin oil lamp, or one burning solid paraffin, may be ad-
vantageously used, still, when coal gas is procarable, it is by far the
most convenient source of heat, as it can be burnt at the end of a
flattened tube ; and, if this be pivoted so that it can rotate in a
vertical plane, it will be found of advantage in dealing with readily

oxidisable metallic beads. The blowpipe used was an ordinary mouth-
blowpipe, furnished with a platinum jet, and fixed in a clip on a
retort-stand. An india-rubber hand-blower was used for obtaining
the blast. The borax used was fused in a platinum dish, powdered,
and kept in a dry and well-stoppered bottle. The silver was at first

used in the form of nitrate, but, this not answering well, it was re-

placed by a mixture of argentic chloride and borax. In some cases

it was used in the form of wire, or a button, after the substance and
the fluxes had been first fused in the oxidising flame. The sodium
carbonate^ which the authors now only employ in the analysis of

silicates, was the ordinary dried and powdered commercial article.

Quantities.—The mOst convenient quantities to work on generally
are 0'3 gram of substance and 1'2 grams of borax ; bat, when dealing
with ores rich in nickel or zinc, not more than 0*1 gram should be
taken. While the fusion is proceeding, the charge must be worked
round and round the cavity, the metallic bead being made to run
round the glass and pick up the metals as reduced. To prevent
oxidation, a stream of coal gas is directed into the cavity while the

melt is cooling.

As regards the first problem, the authors found that when fusing

oxygenated compounds of antimony, tin, lead, arsenic, bismuth, and
copper, or nickel chloride (mixed with metallic arsenic), with a mix-
ture of borax, sodium carbonate, and argentic chloride, the reduction
of the metals was practically complete, the glass bead being free from
metal. Zinc, however, was found in both beads, showing the incom-
pleteness of the reduction. Another series of experiments was now
made. The ores and tiuxes were fused together in a shallow cavity

in charcoal with the aid of the oxidising flame. After cooling, the

beads were transferred to a cavity of the usual shape and size, and,

after the addition of a button of metallic silver, heited in the reducing
flame. Satisfactory results were obtained with antimony, lead,

arsenic, copper, and nickel; but in the case of tin and bismuth the

reduction was incomplete.
As regards the difficultly reducible metallic oxides, the authors

operated as follows :—0"3 gram of the substance was fused with 1*2

^rams of borax or charcoal in the oxidising tiame, 09 gram of silver

button (1*2 grams when dealing with cobalt) was added, and the fusion



102 ABSTRACTS OF CHEMICAL PAPERS.

repeated in the oxidation flame. The results were qualitatively satis-

factory with cobalt, alurainium, chromium, and manganese; of iron,
only a mere trace passed into the silver button.
The investigation as regards mixed metallic compounds will be

carried on by one of the authors. L. de K.

Assay of Commercial Aluminium. By F. Regelsbeeger {Zeit,

ang. Chem., 1891, 20, 52).—Klemp has proposed to measure the
volume of hydrogen which is evolved by dissolving the metal in

potash-ley ; but as commercial aluminium invariably contains silicon,

which also evolves hydrogen, his process cannot give the exact
amount of pure metal. A sample submitted to the author contained
98 per cent, of aluminium, but as it also contained 1*5 per cent,

of silicon, it showed 99'9 per cent, of metal by Klemp's process. The
author thinks it by far the best plan to carefully estimate the percent-

age of impurities in the sample and take the aluminium by difference
;

but if a direct estimation of the metal is desired, he proceeds a&
follows :

—

Two grams of the sample is dissolved in a platinum basin, in

water containing 15 grams of potassium hydroxide, and the whole is

finally made up to 200 c.c. 50 c.c. of the alkaline solution

(= 0*5 gram of the sample) is now boiled with a slight excess of

neutral ammonium nitrate which throws down the alumina with
more or less silica. After washing, igniting, and weighing, any silica

must be estimated in the usual way by fusion with potassium
hydrogen sulphate, and if there is any reason to believe that the

reagents used contain alumina or silica, the usual check must be
made. L. de K.

Direct Estimation of Aluminium in Iron and Steel. By T.

M. Deown and A. G. McKenna. (Chem. News, 64, 194—196).—The
alumina obtained dui'ing a quantitative analysis often contains

ferric oxide and phosphoric acid. As the direct estimation of the
alumina is as yet very unsatisfactory, the analyst, as a rule,

contents himself with estimating the iron and phosphoric acid, and
taking the alumina by difl^erence. This is a very good plan when
the iron and phosphorus are present in relatively small quantities,

but when, as in the modern alloys of aluminium and iron, the

aluminium may be present only to the extent of a fraction of 1 pei*

cent., nothing short of the isolation of 'he alumina can satisfactorily

prove its presence. The authors, after many experiments, finally

adopted the follow^ing electrolytic process:—About 5 to 10 grams of

the iron or steel is dissolved in sulphuric acid, and the solution

heated until white fumes of sulphuric anhydride begin to come oft*.

Boiling water is added to dissolve the iron salt, and the liquid filtered

oif from the silica and carbon, which are washed with acidified water.

The filtrate is nearly neutralised with ammonia, and, if necessary,

diluted to 300—500 c.c. The beaker in which the electrolysis is to-

be made contains from 500 to 1000 grams of mercury, which consti-

tutes the cathode. It is connected with the battery or dynamo
current in such a manner that about 2 amperes may pass through the
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eolation over night, which is best accomplished by using three lamps
•of 32-caiidle power, arranged in parallel on an Edison circuit. After,

as far as possible, neutralising the acid which has been set free, the
electrolysis is continued until the liquid gives no reaction for iron. It

generally turns reddish from the formation of permanganic acid.

When all the iron has amalgamated, the liquid is removed by
means of a pipette while the current is still passing, and the mercury
is repeatedly washed. The platinum anode, which will generally be
^lightly coated with manganese dioxide, is now taken oat, and the

mercury again washed with water until the last traces of solution

have been removed from it. After filtering to remove any suspended
raaijganese dioxide, excess of sodium phosphate is added, and also

10 grams of sodium acetate. After boiling for at least 40 minutes,

the aluminium phosphate is collected, washed, ignited, and weighed.

The formula is not, as generally believed, AI2P2O8, but 7Al203,6 P2O5.

It should, of course, have a pure wliite colour, but it must be remem-
bered that the presence of even 4 per cent, of ferric oxide will give a
decidedly reddish product. In case of doubt, it may be fused with

potassium hydrogen sulphate, and the solution once more submitted

to electrolysis, but the authors have always found this to be super-

fluous.

The test analyses are satisfactory. L. de K.

Separation of Iron from Cobalt, Nickel, and Manganese.
By A. C. Campbell {Zeit. anal. GJiem., 30, 616—617; from /.

'anal. Ohem., 2, 291).—Ferric salts are precipitated by lead carbonate,

whilst those of cobalt, nickel, manganese, and ferrous iron are not

decomposed. Some lead chloride should be present to neutralise

^ny traces of alkali. _ Warming promotes the reaction, and as oxida-

tion of the cobaltous, manganous, and ferrous salts must be prevented,

nitrates should be absent. The washed precipitate is treated with
sulphuric acid, whereby the iron is redissolved and separated from the

lead. To test the iron precipitate for cobalt and nickel, it is dissolved

in hydrochloric acid and the concentrated solution reduced by tin

foil. Traces of cobalt or nickel can then be recognised by the colour

they communicate to the colourless ferrous chloride solution.

M. J. S.

New Methods of Quantitative Analysis. Part I. By A,
Baumann (Zeit. ang. Gliem., 1891, 135—142).—When chromic acid

is dissolved in dilute sulphuric acid and mixed with hydrogen
peroxide, oxygen is evolved. According to some investigators, the

reaction is not quantitative, but the author's experiments prove that

1 mol. of chromic acid liberates exactly 2 mols. of oxygen and
I mol. of potassium dichromate 4 mols. of that gas. The most suit-

able apparatus is a Wagner's azotometer, or a Knop's apparatus con-

nected with a Wagner's gas flask, which is an ordinary flask into

which a small glass cylinder has been sealed.

Estimation of Chromic Acid.—The liquid, which must not be too

concentrated and not exceed 50 c.c. in bulk, is mixed with 10 c.c. of

dilute sulphuric acid (1 : 5) in the outer chamber of the flask. The
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little glass cylinder is filled with 5 to 10 c.c. of commercial hydrogen
peroxide. After allowing the hydrogen peroxide to run into the
chromate, the liquid will at first assume a fine blue colour, and then
gradually evolve oxygen. The bulk of this gas will be given off in a
few minutes, but the remainder will be only expelled after five

minutes' brisk agitation. When shaking, the operator must open
the stopcock about every half minute to let the oxygen gradually
escape into the measuring tube. The liquid in the non-graduated
tube ought to stand a little lower during the evolution of the gas.

When no more gas is given off, the apparatus is put, for about
15 minutes, into water of the temperature of the room ; the water in
the tubes is levelled, and the volume of the gas is read off ; 1 c.c. of
oxygen at normal temperature and pressure = 0-002246 gram of
chromic acid (CrOa). It is not advisable to work with hydrochloric
instead of sulphuric acid, as there is always a risk of chlorine being
evolved. Traces of free nitric acid do not interfere, but when the
liquid contains more than 0"2 gram the oxygen found will be some-
what too low. Acetic and succinic acids do not affect the results, but
other organic acids or organic substances decidedly interfere. In
standardising a solution of potassium dichromate, it must be remem-
bered that only three-eighths of the oxygen evolved is derived from
the chromic acid.

Estimation of Chromic Oxide.-—This is very readily converted into

a chromate by treating its alkaline solution with hydrogen peroxide,
the excess of which may be driven off by boiling. After neutralising

the solution with sulphuric acid, the chromic acid is determined as
directed, and calculated to CraOa. In the assay of chrome-iron ore by
this process, the use of nitre as an oxidising flux must be avoided,

and 0"3 gram of the finely powdered mineral must be fused with a
mixture of 3 grams of sodium carbonate and 3 grams of barium,
peroxide for half an hour. The mass must afterwards be decomposed
with sulphuric instead of hydrochloric acid.

Estimation of Combined Sulphuric Acid.—The liquid, which should
contain no excess of hydrochloric acid and but traces of nitric acid or
nitrates, is put into a 100 c.c. measuring flask, and precipitated in

the cold with a solution of pure barium chromate in hydrochloric
acid. As the commercial salt often contains alkali chromate, it

must before use be thoroughly washed with water until the filtrate is

practically colourless. The residue is then dissolved in an insuffici-

ency of hydrochloric acid containing 3 per cent. HCl, and, after

filtering, preserved for use.

After diluting with water to about 90 c.c, the liquid is rendered
faintly alkaline with ammonia, made up to the mark, and filtered.

An aliquot part of the filtrate, say 25 or 60 c.c, is then treated in

the apparatus with sulphuric acid and hydrogen peroxide. 1 c.c. of

oxygen = 0*001787636 gram of sulphuric anhydride.

The various test analyses are very satisfactory. L. de K.
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Apparent Variability of the Electro-chemical Equivalent of
Copper. By J. Vanni {Ann. Fhj/s. Chem. [2], 44, 214—221).—Gray
(Phil. Mag. [5], 22, 389; 25, 179), in Lis researches on the electro-

chemical equivalent of copper, found that this magnitude at 12° varied
from 0'0003287 with a current density of 20 milliamperes per square
centimetre at the cathode, to 0"0003278 with a density of 3"3 milli-

amperes ; and at 35° sank so low as 0'0003245. He advances as a
probable explanation of this variability the fact, observed by Gore,
that the solution of copper sulphate dissolves up a quantity of copper
varying with diiferent conditions. The object of the present investi-

gation was to test the validity of this explanation, and to determine
the true electro-chemical equivalent.

Two copper voltameters with plates of different surface (4:1)
were placed in the same circuit; and it was found, for instance, that
with a solution of copper sulphate containing 1 per cent, of free

sulphuric acid, 0'1903 gram of copper was deposited on the larger

cathode, while 0*1960 gram was deposited on the smaller cathode, in

the coarse of three hours. After interruption of the current, the
cathodes were allowed to remain three hours longer in the solutions,

when it was observed that the larger cathode had lost weight to the
extent of 9'2 milligrams, and the smaller cathode only 3"2 milli-

grams. These weights, added to the former pair, give 0'1995 gram
and 0'1992 gram respectively—results sufficiently close.

The author found that when the copper sulphate solution em-
ployed contained merely a trace of sulphuric acid (about 5 milligrams
per litre), there was no perceptible quantity of copper dissolved in two
hours. With such solutions, the electro-chemical equivalents of

copper and of silver were compared ; and, taking that of silver as equal
to 0'001118, the author gives, as a mean value of 12 concordant ex-

periments, the electro-chemical equivalent of copper in cupric salts

as equal to 0-0003284. J. W.

New Method of Measuring Electromotive Forces and
Electrical Resistances. By S. Pagliani (Gazzetta, 21, 449—454).
—A standard wire of known resistance is joined in circuit with the

current generator whose electromotive force is to be measured. A
branch circuit containing a voltameter is also established, having one
terminal fixed to one end of the standard wire and the other fixed to a

key which slides along the standard wire. The voltameter consists of

a glass tube, closed by two taps, containing a 25 per cent, solution of

potassium iodide to which has been added a little starch solution.

Platinum and copper wires are used for the cathode and anode
respectively. The width of the tube is 10 mm. ; the distance between
the electrodes 120 mm. The resistance of the standard wires must
be so great as to render negligible the internal resistance of the

VOL. LXII. i
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current generator. At the commencement of the determination, the
"branch circuit is so arranged that the difference of potential at its

terminals is insufficient for the electrolysis of the potassium iodide

solution : the key is now moved along the standard wire until it

reaches a point at which a violet coloration is observable at the
surface of the platinum wire. The position of the key is then noted,

and the electromotive force of the current generator can be calculated
in terms of the electromotive force necessary to decompose the potas-
sium iodide solution (0"610 volt).

Electrical resistances may be measured by employing a current
generator of known electromotive force, and inserting the unknown
resistance in either the main or the branch circuit.

The author states that this method gives very concordant results.

W. J. P.

Characteristic Difference between the Substituted Alcohol
Radicles directly united with Carbon or with Nitrogen. By
C Matignon (Compt. rend., 113, 550—551).—In the course of a
thermochemical study of the ureides, the author has arrived at the
law, " The substitution of an alcohol radicle directly united with
nitrogen increases the heat of combustion more than when the same
radicle is directly united with carbon." The publication of a paper
by Stohmann and Langbein (this vol., p. 4), enunciating the same
law, rendered necessary the immediate production of the author's
results.

Caffeine, theobromine, cholestrophane, and ethylcarbamide were
purified and analysed ; their heats of combustion at constant pressure,

together with those of parabanic acid and carbamide, are given below.

cal. cal.

Caffeine(methyltheobromine) C702N4H7Me, 1016-0 1 ^ 7^ i

Theobromine C7O2N4H8 845-9 / ^ '^'^•

Ethylcarbamide CONsHsEt, 472-2 \ 320-7

Carbamide CON2H4, 151-5 / (=155 + 165-7).

Cholestrophane CaOgNaMes, 538-6 1 326
Parabanic acid C3O3N2H2, 212-6 / (=163 x 2).

The introduction of a methyl group united with carbon never
increases the heat of combustion of the substance by more than
157 cal. ; in the above cases, this number is exceeded by an amount
far beyond the limits of experimental error. Ethylcarbamide is con-
sidered as derived from urea by two successive methjl substitutions

;

taking 155 cal. as the mean for a substitution of methyl united with
•carbon, 165-7 cal. is the increase caused by the introduction of a
methyl group combined with nitrogen.

The application of this law confirms the suggestion of Grimaux,
that pyruviie is a methyl derivative of allanto'in, and that it is a true
homologue of that substance ; the increase in heat of combustion in
this case is 153 cal. W. T.

Expansion of Water. By W. Marek (A7in. Phys. Gliem. [2], 44,
171— 172).—This paper contains a table of the densities of water con-
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taining air for every tenth of a degree from 0° to 31°. Details of the
experimental method Avill be given in a subsequent communication.

H. C.
Molecular Weights of Liquids as evinced by their Boiling

Points. By H. M. Vernon (Ghem. News, 64, 54—58).—The author
endeavours to show that from the boiling point of liquids some indi-

cation as to the probable value of their molecular weights may be
obtained. Hydrogen iodide boils at —25°, hydrogen bromide at —73°,
and hydrogen chloride at —100°, from which a boihng point of about
— 120'^ might be predicted for hydrogen fluoride. But since hydrogen
fluoride actually boils at lO"^'', we must assume a more complex
molecule for this substance in the liquid state than that represented

by the formula HF. This result agrees with Thorpe and Hambly's
conclusion that at the boiling point the hydrogen fluoride molecule is

probably H4F4. In like manner, comparing the boiling point of

water with those of the similar compounds SHg, SeHa, and TeHj,
which are gaseous at temperatures far below 0°, we should have to

assign to liquid water a molecular weight not smaller than that cor-

responding with the formula (£[20)4. The following table illustrates

the striking regularity in increase of boiling point which is always
observed on the substitution of bromine for chlorine :

—

Chloride. B.p.

PCI3 76-0°

POCI3 107 -2

ASCI3 134-0
:BC13 18-2

SiCl^
I

59-6

CHCla 61-0
CCI4 -..'' 76-5

CH3CI -22-0
TiCl4 136-1

Bromide.

PBr3.

.

POBrg
AsBrs
BBr3 .

SiBr4 .

CHBra
CBr4.

.

CH3Br
TiBr4

.

B.p.

175 -0°

195
220-0
90-5
154 -0

151 -0

189-0
4-5

230-0

Increase for each
atom of Br.

33-0°

29-3
28-7
24-1
23-6
30-0
28-1
26-5
23-5

Other cases are discussed, and the author argues, from a study of

the boiling points, that in all probability all compounds, both organic
and inorganic, containing one or more hydroxyl groups, have in the
liquid state molecular weights double those expressed by their ordin-

arily received formuloe. H. C.

Solubility of Gases in Water. By C. Bohr and J. Bock {Ann.
Phys. Chem. [2], 44, 318—343).—The authors have made fresh

determinations of the solubility of oxygen, hydrogen, and nitrogen in

water, partly by means of a Bohr's absorptiometer, and partly by
means of two new instruments—a differential absorptiometer and a
pumping-out apparatus—which are fully described and figured in the
paper. The differential absorptiometer was used for temperatures
from 0" to 60° ; from 60° to 100" the other apparatus was em-
ployed.

The mean coefficient of absorption of oxygen in water was found to

i 2
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be 0-03497 at 15°
; at 100° it is 0-01679. The agreement with the

values obtained by Dittmar and Winckler is good. For nitrogen,

the absorption coefficient is 0-01667 at 19°, and 0-01046 at 100°.

The coefficient remains practically constant between 60° and 100".

The authors' numbers agree well with those of Petterson and Sonden,
Dittmar, and Hamberg, but diverge considerably from those of Bunsen
and of Hiifner.

In the case of hydrogen, the author finds that the coefficient of

absorption is not independent of the temperature, as Bunsen stated,

but falls to a minimum at about 60°, after which it rises until at the
boiling point it becomes equal to the coefficient of absorption, of

oxygen at tbe same temperatare. Tbe numerical values are

—

aoo = 0-0203, cc,,o = 0-0183, a.^^ = 0-0144, a,oo- = 0-0166.

The authors further made two determinations of the solubility of

carbonic anhydride, and found a for 37-29° to be 0-5629, and for i00°

to be 0-2438. J. W.

Nature of Solution. By J. A. Wanklyn and W. Johnstone
(Chem. News, 64, 39, 51, and 146 ; compare Abstr., 1891, 1412).—
When a solid is dissolved, the volume of the solution is not, as a
rule, equal to the sum of the volumes of the solid and solvent. The
authors have determined the amount of the change for a considerable

number of substances which dissolve in water.

The alteration, which is usually that of contraction, is expressed

in terms of a quantity, which they name the condensate, and obtain

by subtracting the mass of solvent displaced by unit mass of dissolved

substance from the ratio of the excess of the density of the solution

over that of the solvent to the solution-density of the dissolved sub-
stance :

—

c = ^ — iif

Density of solution — density of solvent

No. of grams of dissolved substance per c.c. of solution

and I'l = 1 — —
:

_— .

Density ot dissolved substance

The condensate, which, it is stated, may be regarded as the amount
of solvent which enters into combination with, or is condensed by,

the dissolved substance, appears in several cases to bear a simple
molecular ratio to the amount of the latter. Thus, with potassium
nitrate, the number is 0-058, whilst the ratio H3O : 3KNO3 is 0-059,

and with barium hydroxide the number is 0-320, whilst the ratio

3H3O : Ba(0H)3 is 0-316. In other cases, however, the agreement is

not so close, and the numbers can only be expressed by more complex
ratios.

With cane sugar, the condensate is zero, whilst with certain am-
monium salts it appears to be negative. Jn. W.

Strong Solutions and the Dissociation Hypothesis. By S. U.
Pickering (Ber., 24, 3317—3327).—The author states that the fact
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established by him (Abstr., 1891, 972), that weak solutions of sulph-
uric acid and other substances contain less, instead of more, actino-

units than the acid and water separately, cannot be brought into

harmony with the dissociation hypothesis, as Arrhenius considers
(Abstr., 1891, 1148), by admitting that complex aggregates of similar

molecules exist in pure liquids and strong solutions. After answering
some recent criticisms of Arrhenius, he gives a preliminary statement
of numerous results obtained in a study of the freezing points of

strong solutions. Very weak solutions of electrolytes, as is well
known, exhibit an abnormally large molecular depression ; this de-

creases as the strength is increased up to a certain point, but after-

wards it again increases, and often attains values which are abnorm-
ally large in a very high degree. Non-electrolytes appear to behave
in the opposite manner ; in every case investigated, the molecular
depression decreases with the strength of the solution, although in a
few cases this abnormally small depression is preceded by a com-
paratively slight and temporary increase. Although so-called dis-

sociation may offer some explanation of the behaviour of very weak
solutions, it appears to be incapable of explaining that of stronger

solutions, for here the molecular depression increases, while the
amount of dissociation, as measured by the electric conductivity,

dinainishes. The abnormally high yalues obtained by Perkin for the

magnetic rotation of many salts, &c., in strong solution, and by
Gladstone for their refractive indices, is probably due to the same
causes as those owing to which these solutions exhibit an abnormally
large depression. A table is given in which the rotation values

are compared with the amount of dissociation existing, and there

appears to be no connection whatever between the two.

S. U. P.

The Cryoscopy of Cane Sugar Solutions. By S. U. Pickering
(Ber., 24, 3328—3341).—Numerous determinations, both with very
weak solutions, and with solutions up to 64'5 per cent., are quoted, and
the results examined in detail, partially by the bent-lath method and
partially by the application of parabolas deduced from the experi-

mental values. In all the instances where both methods were applied

to the same series of results, they have led to precisely the same con-

clusions respecting the nature of the figure formed, that is, whether it

is a continuous curve or whether it contains changes of curvature.

With very weak solutions— to 1"2 mols. to IOOH3O, with an
actual depression extending up to 1'4°—the molecular depression

increases from 1'050° to ri05° at a strength of O'l mol., then
diminishes to 1'102 at 0*3 mol., and finally increases again till it

reaches 1*156° at 1*2 mols. From 0*06 to 1*2 mols. can be represented

by two curves meeting at about 0*6 mol., so as to give the apparent
error of the points very nearly the same value as the known experi-

mental error, whereas when the same portion is drawn as one con-

tinuous curve the apparent error is twice the experimental error,

and there is such a bad arrangement of error of like signs, that such
a drawing could not be accepted as a legitimate representation of the

results. Hence the author concludes that a " break " exists at about
0'6 mol. to IOOH2O. There appears to bo some further irregularity in
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the region of much weaker solutions, but the position of a break here
cannot well be determined.

With the freezing points of stronger solutions, the figure is sensibly

a straight line as far as about 2'5 mols. ; it then bends downwards as

far as 5'5 mols., when it begins to bend in the opposite direction.

The molecular depression for the strongest solution, 9-5 mols., is

1*445, the maximum molecular depression being reached at 8 mols.,

where it amounts to 1'455. The author considers that there is a
change of curvature at 2*5 or 2 mols., but not at 5*5 mols., where the
inflection of the figure occurs : a representation, either by bent-lath

curves or by parabolas, which shows a break at the former point,

gives a mean apparent error for the points agreeing very closely with
the experimental error, whereas a one-curve representation, which
makes no break at this point, gives an apparent error 2*4 times larger

than the known experimental error, or taking into account indications

of error other than the mean error—such as arrangement of like

signs into groups, and the occurrence of errors of improbable magni-
tude—the total apparent error, and, therefore, the improbability, of

the one-curve drawing, is estimated by the author to be 100 times
greater than that of the two-curve drawing. Representing the figure

by three curves, instead of two, produces no appreciable diminution
in the apparent error of the points. S. U. P.

Existence of Acid or Basic Salts of Monobasic Acids in
very Dilute Solutions. By D. Berthelot {Gompt. rend., 113,
641—643).—If a dilute solution of an alkali is added, in gradually

increasing proportion, to an equivalent solution of a monobasic acid,

the phenomena can be represented in a very simple manner by means
of a curve, the abscissae being the electrical conductivity of the

mixture, and the ordinates the proportion of one of the constituents.

The curve consists mainly of two right lines (one corresponding with
excess of acid, and the other with excess of base), inclined at an acute

angle, and connected by a short curved portion, part of which repre-

sents the effect of a slight excess of acid, whilst the remainder repre-

sents the influence of a slight excess of base. A slight excess of

base has a greater effect than an equivalent excess of acid, but the
effect disappears rapidly as the quantity of acid or base in excess is

increased. These results are very distinctly shown by solutions of

barium chloride, hydrochloric acid, and barium hydroxide, and they
indicate that acid or basic salts are not completely decomposed by
dilution, but exist in minute quantities even in very dilute solutions.

C. H. B.
Catalytic Influence of Acids on the Velocity of the Reaction

between Hydrogen Peroxide and Hydriodic Acid. By G.
Magnanini (Gazzetta, 21, 476—490).—The author has studied the

effect of hydrochloric, nitric, nitro-hydrochloric, sulphuric, hydr-
iodic, oxalic, acetic, monochloracetic, and phosphoric acids on the
velocity of the reaction between hydrogen peroxide and hydriodic

acid, in a similar manner to that employed in his study of the re-

action between bromic and hydriodic acids (Abstr., 1891, 144). As
in the case of the latter reaction, the velocity of the action is acceler-
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ated bj the addition of acid. When hydrochloric or sulphuric acid

is employed, the accelerations are not rigorously proportional to the
amount of acid added, the ratio of the acceleration to the quantity of

foreign acid present decreasing slightly, but sensibly, as the amount
of acid is increased ; this constitutes a marked difference from the
case of bromic and hydriodic acids, in which this ratio increases

rapidly with increase of acid.

The quantity of iodine set free when nitric acid is used is practically

the same as with hydrochloric acid. The accelerating effect of

hydriodic acid is very great. W. J. P.

Optical Proof of the Existence of Suspended Matter in
Flames. By G. Gr. Stokes (Ghem. Neivs, 64, 167—168; compare
G. J. Burch, Abstr., 1885, 4!66).—When a beam of sunlight,

condensed by a lens, is passed through a candle-flame, the area of

intersection of the double cone of light with the luminous envelope

is marked by two brighter patches of light of inappreciable thickness,

which exhibit the polarisation of light scattered by fine particles

—that is to say, when viewed in a direction perpendicular to the

incident light, it was polarised in a plane passing through the beam
and the line of sight. They can be made more conspicuous by viewing

the whole through a cell containing copper ammonium sulphate solu-

tion, or through cobalt glass. The same phenomenon is shown by a

luminous gas or ether flame, but not by the blue base of a candle

flame, or by a Bunsen flame, even when rendered luminous with

sodium chloride, or by an alcohol flame, or by an ether flame, just

expiring for want of air.

The separation of carbon, or carbon associated with hydrogen,

thus rendered evident by its polarising effect on light, is due to the

action on the volatile carbon compounds, in the absence of a sufficient

supply of oxygen to effect complete combustion, of the heat evolved

by the more complete combustion at the base of the flame. In the

case of the dying ether flame, the heat is probably distributed over

too large a mass of inert gases to effect the decomposition.

The thinness of the stratum of glowing carbon is probably due to

the combined attack of oxygen on tlie outside, and carbonic anhydride

on the inside (compare Smithells, Proc, 1891, 159). Jn. W.

Inorganic Chemistry.

Sulphur Tetroxide. By D. Carnegie (Chem. News, 64, 158—
159).—A criticism of Traube's work on the electrolysis of 40 percent,

aqueous sulphuric acid (Abstr., 1891, 978). The author, whilst admit-

ting that the substance formed cannot be a heptoxide of sulphur,

comments on the absence of direct evidence in favour of the

existence of a tetroxide. The ratio 1 ; 5 of active oxygen to sulphuric

anhydride, which Traube considers to prove the existence of the

tetroxide SO* in the electrolysed solution, would be equally well
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explained on the hypothesis of the existence of a substance having the

composition S207,H20o,a3H20. The existence of such a substance

would not only accord with Bertlielot's results (Abstr., 1878, 469),

but would harmonise with the known existence of tungsten and
molybdenum heptoxides, and with the tendency of peroxides of the type

M2O7 to form stable compounds with hydrogen peroxide, Moissan's

perchromic acid (Abstr., 1884, 20 ; compare Berthelot, Abstr., 1889,

350) might then be regarded as a compound, Cr207,H202,H20, of the

same type.

With regard to the low amount of active oxygen shown by the

iodometric method, the author points out that this cannot be
accounted for by the presence of sodium hydrogen carbonate, since

the latter has practically no action on iodine, but that it can be
accounted for by the presence of free alkali in the potassium iodide,

and that this supposition accords with the higher results which were
obtained on working with acid instead of neutral solutions.

Jn. W.
Azoimide. By T. Curtius {Bei\, 24, 3341—3349; compare

Abstr., 1891, 56).—Ethereal salts of benzoic acid react with hydrazine

hydrate according to the equation Ph'COOR + N2H4,H20 =
C0Ph-NH-NH2 + ROH + H2O. The benzoylhydrazine, when treated

with nitrous acid, yields benzoylazoimide, and on digesting this with
sodium ethoxide it is decomposed quantitatively into sodium nitride,

IS'aNa, and ethyl benzoate.

The salts of azoimide may also be prepared from hippurylhydrazine,

by the action of nitrous acid ; in this case, a compound is formed
which was previously termed nitrosohippurylhydrazine ; it is, however,

a diazo-compound with the formula C0Ph-NH-CH2-C0-]N'H-N:jS^-0H
(see below) ; it cannot be converted into hippurylazoimide by elimin-

ation of water, but on treatment with ammonia in alcoholic solution,

it is decomposed into hippuramide and ammonium nitride ; the hip-

puramide combines with hydrazine hydrate to form hippuryl-

hydrazine.

Argentic nitride, Ag^s, has been previously described; it is soluble

in ammonia, from which it crystallises in long, colourless needles ; it

is exceedingly explosive.

Mercurous nitride, HgN'a, is precipitated in microscopic needles

which are insoluble in water ; it is more stable than either the silver

or lead salts, becomes yellow on exposure to light, and yields a black,

insoluble compound with aqueous ammonia.
Plumbic nitride, PbN^ej is prepared by adding plumbic acetate to a

solution of the sodium or ammonium salts ; it is soluble in excess of

the precipitant, but insoluble in water in the cold, and more
sparingly soluble in boiling water than plumbic chloride, which it

closely resembles. It crystallises from water in long, colourless,

lustrous needles, which explode violently on gently warming and
decompose gradually when heated with water or acetic acid.

Sodium nitride is most readily prepared in the manner described

above, but may also be obtained by adding soda to solution of the

free acid or of the ammonium salt ; it is readily soluble in water, in-

soluble in alcohol or ether, has a slight alkaline reaction and a

I
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saline taste. The compound is neither volatile nor hygroscopic
; its

solution may be evaporated to dryness without undergoing any change,
and it only explodes when heated to a comparatively high temp-
erature.

Ammonium nitride, ^1114, obtained as above, is readily purified by
adding ether to the alcoholic solution, or it may be crystallised from
alcohol, from which it is deposited in plates closely resembling am-
monium chloride, but not belonging to the regular system. It is

excessively volatile, and explodes violently when heated in a combus-
tion tube with cupric oxide in a current of air ; it may, however, be
sublimed by cautiously heating at a little above 100°, although violent

explosions occur if it is rapidly heated.

Hydrazine nitride, N5H5, is prepared by adding hydrazine hydrate
to ammonium nitride or to the free acid ; it crystallises in long,

lustrous prisms, or in plates, and is sparingly soluble in alcohol. By
detonation, or on rapidly heating, the compound explodes violently,

but it will burn quietly, with a smoky, slightly yellow flame ; if the

combustion takes place on a metallic surface, every trace of oxide on
it will be reduced and the metal will appear bright and polished.

The formation of diazohippuramide, COPh-NH-CH,-CO-NH-N:OH,
has already been described ; it combines with ammonia, aniline, hydr-
azine, and similar compounds with elimination of azoimide, whilst the

action of water, alcohol, aldehydes, or acidyl hydrazines causes

nitrogen to be evolved ; for example, the action of aniline on diazo-

hippurlylamide gives rise to hippurylanilide, aniline nitride, and water
;

the reaction witli alcohol is represented by the equation,

NHBz-CHa-CO-NH-N^-OH -f EtOH = N^ + NHBz-CHs-CO-NH-OEt
+ H,0.

On treating diazohippurylamide with benzoylhydrazine, nitrogen and
water are eliminated, and a compound is formed which has the

formula NHBz-CHs'CO'NH-NH-NHBz ; this is exceedingly stable

towards acids and alkalis, and attempts to hydrolyse it have hitherto

been unsuccessful ; its properties and mode of formation prove it to

be a derivative of triamide, JSTHg'NH-NHz, which has not as yet been,

obtained in the free state. J. B. T.

The Colour of Nitric Acid. By L. Marchlewski (Ber., 24,
3271—3276).—It is well known that as water is added to red fuming
nitric acid, the colour changes through green to blue and finally dis-

appears. In explanation of this, it has always been assumed that the

red acid is a solution of nitrogen peroxide, NoOi, in nitric acid, and
that the water added decomposes the peroxide with formation of

nitric and nitrous acids. The solution of nitrous acid in nitric acid

is blue, and this, with the red solution of still undecomposed peroxide,

gives a green colour. As more water is added, this excess of peroxide is

decomposed, and nothing is then left but a blue solution of nitrous acid.

The author has investigated the matter experimentally in the follow-

ing manner:—The gases contained in the coloured acid were expelled

by means of carbonic anhydride and collected in concentrated sulph-

uric acid, with which nitrous acid forms nitrosyl hydrogen sulphate,
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but with nitrogen peroxide forms a mixture of nitrosyl hydrogen
sulphate with nitric acid in molecular proportion. The total nitrogen

was determined with the nitrometer, and the reducing power by titra-

tion with permanganate. Both results were calculated to trioxide, and
from the ratio of the second to the first a conclusion could be drawn as

to the constitution of the mixture of gases absorbed. If the gas were
pure trioxide, the ratio would of course be 1 ; if it were pure peroxide,

0*5, since the reducing power of the peroxide is only half that of the
trioxide. The results obtained were astonishing, for although they
showed that the blue acid contained pure trioxide, yet they also

showed that the green acid did not contain more than at most
mere traces of the peroxide. The author was consequently led

to suspect that his results were vitiated by the presence of nitric

oxide, NO, in the coloured acids examined; and in fact when the
experiments were repeated, the gases that escaped absorption in

the strong sulphuric acid being passed through a strongly acid per-

manganate solution, the permanganate was perceptibly reduced.

The reduction was, of course, due to nitric oxide, and a great deal of

this gas must have been present originally, for had only a small

quantity been there, it would have formed nitrosyl hydrogen
sulphate with the peroxide also present and the concentrated sulph-

uric acid, and would thus have been absorbed.

The solutions investigated were made by passing the gaseous oxide

into pure nitric acid. Solutions obtained by mixing pure liquid

peroxide with nitric acid of different strengths are now being in-

vestigated. C. F. B.

Boron Phosphoiodides. By H. Moissan (Compt. rend., 113,
624—627).—Melted phosphorus acts with great energy on boron
triiodide, and if red phosphorus is heated in the vapour of the iodide,

decomposition takes place with incandescence. If, however, a solution

of the iodide in carbon bisulphide is mixed with a similar solution of

phosphorus, great care being taken to avoid the presence of moisture,

the reaction takes place more slowly. The mixture is sealed up in a
flask and kept at the ordinary temperature of the laboratory ; it is at

first clear, but has a red colour. In a few minutes a brown precipi-

tate begins to separate, and the reaction is complete in about three

hours. The product is filtered through glass wool, washed with
carbon bisulphide, and dried in a vacuum, the apparatus being filled

with carbonic anhydride until the latter is removed by the pump.
The product is horon phospJwdiiodide, BPL, an amorphous, homo-

geneous, deep-red powder. When heated in a vacuum, it melts at

190—200°, and will remain in superfusion at the ordinary temperature
for a long time ; in a vacuum, it begins to volatilise at 170—200", and
condenses on the cold part of the tube in distinct red crystals. It is

only very slightly soluble in carbon bisulphide, and seems to be com-
pletely insoluble in benzene, phosphorus trichloride, and carbon
tetrachloride. It is extremely hygroscopic, and decomposes very
rapidly in moist air. In presence of a large excess of water, it be-

comes yellow, without apparent development of heat, and hydriodic,

phosphorous, and boric acids are formed, a small quantity of phosphine

I
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being evolved, and a small quantity of a yellow substance with an
odour of phosphorus being deposited. With a very small quantity

of water, the yellow precipitate is produced in larger quantity, and a
distinct quantity of phosphonium iodide is formed.

Boron phosphodiiodide, when heated in hydrogen sulphide, yields

boron sulphide, phosphorus sulphide, and hydrogen iodide without

any free iodine. Dilute nitric acid yields phosphoric acid and boric

acid, whilst strong nitric acid produces the same result, but with in-

candescence. Sulphuric acid (even Nordhausen) has no action in the

cold, but, on heating, free iodine, hydrogen iodide, and sulphurous

anhydride are evolved. Phosphorous trichloride and carbon tetra-

chloride have no action even in sealed tubes at 100°. Chlorine pro-

duces incandescence, with formation of boron chloride, iodine

chloride, and phosphorus pentachloride. When heated in oxygen, the

compound burns and yields iodine, boric anhydride, and phosphoric

anhydride. Sodium has no action in the cold, but decomposition

takes place at the melting point of the metal. Powdered magnesium
reacts with incandescence. When thrown into mercury vapour, the

phosphodiiodide takes fire at once. In presence of carbon bisulphide

the behaviour of metals is difierent ; magnesium or sodium at the

ordinary temperature produces a red compound, PBT, whilst silver

or mercury in the cold, or more rapidly at 100°, yields a maroon-

coloured compound with the properties of boron phosphide, BP.
Boron phos^hoiodide, BPI, is obtained by heating the preceding^

compound in hydrogen, and is an amorphous, red powder, somewhat
less hygroscopic than the diiodide. It volatilises in a vacuum at

210—250° without previous fusion, and condenses in orange-yellow

crystals. Strong nitric acid decomposes it with development of heat

and without incandescence, iodine being liberated. Concentrated

sulphuric acid has no action in the cold, but, on heating, iodine,

sulphurous anhydride, and boric acid are formed. When heated out

of contact with air, it decomposes at a temperature below dull redness

with evolution of vapours of iodine and boron phosphide. Mercury
in excess, in presence of dry carbon bisulphide, yields mercuric iodide-

and boron phosphide at the ordinary temperature.

Boron phosphide, BP, resembles the phosphoiodide BPI in its general

properties. It can be obtained by heating the phosphoiodide in

hydrogen, and if the heating is continued, a residue of the composi-

tion B5P3 is left. C. H. B.

Reducing Action of Graphitoidal Silicon. By H. N". Warreit
(Chem. News, 64, 75).—When the oxides of easily reducible metals,

such as lead, copper, and silver, are heated to dull redness with
powdered graphitoidal silicon, they are reduced to the metal, and if

the silicon is in excess, a metallic silicide is formed. The oxides of

chromium, tungsten, and molybdenum may also be reduced in this

way. In some cases, the reduction takes place with explosive

violence ; when, for instance, a small quantity of a mixture of equal

parts of finely-divided silicon, aluminium, and litharge was melted

before the blowpipe, the explosion was so violent as to indent the-

supporting brick. Jn. W.
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Solubility of Sodium Carbonate and Sodium Hydrogen
Carbonate in Solutions of Sodium Chloride. By K. Reich
{Monatsh., 12, 464—473).— Tbe sohibib'ty of sodium carbonate at 15°

in a solution of sodium cbloride of gradually increasing concentration
at first diminishes and then increases. The solubility y as a function
of the quantity x of sodium chloride in 100 parts of water is expressed
by the formula

y = 61-406 - 2-091077.13 + 0-055493a:^ - 0-000297357a;\

Accordingly, the miniranm lies near x = 23*15 wbere y = 39"05.

On passing carbonic anhydride through the saturated solution, the
amount of bicarbonate precipitated increases -with the quantity of
sodium chloride in solution ; but a maximum cannot be recognised,

G. T. M.

Allotropic Silver. By M. C. Lea (Phil. Mag. [5], 32, 337—342).
—The blue form of allotropic silver is capable of change into an
intermediate yellow form which seems to be identical with that into

which the gold-coloured form passes under the influence of various

causes (Abstr., 1891, 803). The change takes place at about 180°,

both with lumps of the blue silver and with films. By the action of

sulphuric acid, however, blue silver can be converted into yellow silver

at the ordinary temperature, and consequently with retention of all

its active properties.

40 grams of sodium hydroxide and 40 grams of yellow^ or brown
dextrin are dissolved in 2000 c.c. of water, and 28 grams of silver

nitrate is added in successive very small quantities, with frequent
agitation. The solution is slightly turbid, and is deep-green by re-

flected light, red by transmitted light. The precipitate that forms
spontaneously or is produced by the addition of acetic acid, dilute

nitric acid, and many neutral substances, consists of blue silver, but if

sulphuric acid is added, the precipitate, when dried in films, is blue,

green, yellowish-green, or yellow, according to the proportion of

acid used. When the silver solution is mixed with an equal volume
of a mixture of 7" 5 c.c. of sulphuric acid and 92*5 c.c. of water, the
precipitate consists wholly of yellow silver, but with higher propor-

tions of acid the product dries with a coppery shade. The lustre of

the product diminishes as the proportion of acid used for precipitation

is increased.

Conversely, a solution which would yield yellow silver under or-

dinary circumstances can be made to yield blue silver by the addition

of an alkali, and it is immaterial whether the alkali is added to the

ferrous tartrate or the silver mixture or to a mixture of the two.

There is, therefore, a tendency for acids to produce the yellow pro-

duct and alkalis the blue product, but it is a tendency only, and both
forms can be obtained from neutral solutions ; for instance, ferrous

tartrate and silver tartrate yield gold-coloured silver, but ferrous

citrate and silver citrate produce the blue variety.

When sodium hypophosphite is added to silver nitrate, there is no
reduction, but if phosphoric acid is added so that hypophosphorous
acijd is liberated, a transient red colour appears, and red and blue
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stains are formed on the side of the vessel. Phosphorous acid gives
similar thoup^h somewhat less distinct results.

The blue silver obtained loj adding the soda-dextrin silver solution

to an equal volume of water containing 4 per cent, of sulphuric acid
is not only constant in character but is one of the forms most sensi-

tive to light. When this form is exposed to light, it first becomes
more distinctly blue, then yellowish-brown, and finally is converted
into the golden-yellow intermediate or crystalline form, with great
brilliancy and lustre.

It is noteworthy that the action of light on this blue variety at first

increases its sensitiveness to reagents such as potassium ferricyanide,

and afterwards reduces it. This is well shown if one part of a film is

covered with an opaque substance, another part with a translucent
substance, Tvhilst the third is left uncovered, and the three are ex-
posed simultaneously to bright sunlight for about five hours and
afterwards treated with dilute ferricyanide solution. The author
regards this phenomenon as analogous to the reversing action ob-
served with gelatinobromide plates.

The production of reduced silver is direct when an ordinary silver

compound is converted into metal without formation of a sub-salt,,

and indirect when the silver compound is first reduced to a sub-salt,

and the latter is afterwards reduced to the metal. It would seem
that only under the latter conditions is there any formation of allo-

tropic silver. If, in any of the three principal methods,of producing
allotropic silver, the action is interrupted by the addition of hydro-
chloric acid, a dark, chestnut-brown or purple-brown mixture of the-

subchloride with the photochloride is obtained, and from it beautiful

rose-red photochloride can be obtained by treatment with cold dilute

nitric acid after complete removal of the hydrochloric acid. This,

result is only obtained by interrupting the reaction before it is com-
plete, and if the hydrochloric acid is added after complete reduction,
only grey, normal silver is precipitated. In every case examined,
silver subchloride is obtained as one of the products when a reaction
resulting in the formation of allotroj^ic silver is interrupted by the
addition of hydrochloric acid before reduction is complete.

The rich and varied colour of silver sub-salts would seem to indi-

cate that in these compounds the metal exists in an allotropic form,
but, on the other hand, the greater activity of allotropic silver and its

lower sp. gr. would tend to show that tbe allotropic form has a
simpler molecular structure than the normal metal. C. H. B.

Colloidal Silver. By E. A. Schneider (Ber., 24, 3370—8373).—
Colloidal silver prepared according to Carey Lea's method, by the
reduction of silver nitrate with ferrous citrate, cannot be purified by
dialysis alone ; the better plan is to separate the solid colloid from
the mother liquor as completely as possible by filtration, then ta
dissolve the silver in a little water and allow this solution to dialyse.

On adding hydrochloric acid to aqueous colloidal silver solutions,

silver and argentic chloride are precipitated, the proportion of the
latter being greater with increasing quantities of hydrochloric acid ;

the mixed precipitate is extracted with ammonia, the argentic chloride
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precipitated by acidification with nitric acid, and hydrocliloric acid

added to the filtrate ; if the quantity of hydrochloric acid originally

employed was small, a further precipitate is produced, showing the
presence of a silver subchloride. The mixed precipitate of silver and
argentic chloride was always rose-red.

Nitric and sulphuric acids react with colloidal silver solutions in a
similar manner. No evolution of hydrogen could be detected even
when sufficient hydrochloric acid was added to the silver solution to

produce a considerable precipitate of argentic chloride; this may
indicate the presence of argentous oxide : neither was oxygen evolved
when, in consequence of the small quantity of hydrochloric acid em-
ployed, the precipitate consisted of almost pure silver.

J. B. T.

Direct Combination of Chlorine and Bromine with Metals.
By H. Gautier and G. Charpy (Compt rend., 113, 597—600).—Well
•cleaned wires of various metals, 2 mm. in diameter, were kept in the
dark in contact with dry bromine for a definite length of time at 15°

and 100°. The percentage loss of weight in each case is given in the
following table :

—

At 15° in At 15° in At 100° in

8 days. 4 months. 8 days.

Magnesium O'O O'O 0-19

Zinc 0-289 0-487 0-63

Iron 0-210 0-440 23-27

Copper 0-371 1-740 6-62

Silver 0-003 0-540 —
Aluminium under similar conditions combines energetically with

bromine and becomes incandescent, a burning fragment running
about on the surface of the bromine like potassium on water. With
liquid chlorine in sealed tubes at the ordinary temperature, the results

are similar, the percentage losses being : magnesium, 0-0 ; zinc, 0-0
;

iron, 0-740; copper, 3'241 ; silver, 0-673. Potassium, sodium, and
aluminium seem to be unaffected by liquid chlorine at its boiling

point, but at —20° aluminium combines with the halogen with
incandescence.

In presence of water, the results are very different. Magnesium
and aluminium, when placed in bromine-water, produce a regular

evolution of hydrogen, and, after some time, an oxybromide separates,

the reactions being analogous to the decomposition of water by iodine

in presence of aluminium. With zinc, iron, and copper, there is no
evolution of gas, and a wire 2 mm. in diameter and 50 mm. in length

disappears in seven to eight hours in excess of bromine-water. It

seems probable that in these cases the decomposition of water by the

halogen is accelerated by the presence of the metal, the latter being

converted into an oxide which is attacked by the hydracid formed.

C. H. B,

Lithium Copper Chloride. By A. Chassevant (Compt. rend.,

113, 646—648).—When a concentrated solution of lithium chloride is
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added to a concentrated solution o£ an equivalent quantity of cupric
chloride, a magma of crystals of the latter salt is formed, but if the
mixture is evaporated in a vacuum over phosphoric acid or on a
water-bath at 100°, the crystals dissolve, the liquid acquires a
brownish-red colour and deposits transparent, garnet-red crystals of

the double chloride 2CuCl2,2LiCl,5H20. When exposed to the air, they
decompose, and become opaque, crystals of cupric chloride separating,

v^hilst the lithium chloride deliquesces. If heated rapidly to 130°,

they melt in their water of crystallisation and form a deep-brown,
almost black, solution. At a higher temperature, the salt, like

lithium chloride under similar conditions, decomposes and evolves
chlorine. When heated slowly in an oven, or in a current of dry air,

the crystals become anhydrous at 100—120°, but some hydrochloric
acid is likewise given off, and, on treatment with water, a residue of

cupric oxychloride is left. The double salt can be obtained as an
anhydrous, chamois-coloured powder by heating it at 120° in a current

of dry air mixed with dry hydrogen chloride. It is decomposed by
water, but can be recrystallised from a concentrated solution of lithium

chloride. C. H. B.

Formation of Saline Hydrates at High Temperatures. By
G. Rousseau (Gompt. rend., 113, 643—646).—When the hydrated
sodium ferrite obtained at 800°, and previously described, is allowed

to remain in contact with glycerol for several days, and is washed
first with this liquid and a-fterwards with absolute alcohol, the dried

residue contains only 9"68 per cent, of water, instead of the 14*5 per
cent, that it contains when water is used for washing. The ferrite,

I4Fe203,13H20,Na20, when treated with glycerol in a similar manner,
loses 2*79 per cent, of water. If either of these compounds is heated

at 100° with glycerol, its colour rapidly becomes darker, and if diges-

tion is prolonged, the whole of the water and alkali is removed, and
anhydrous ferric oxide reraains.

The sodium manganites, such as 12Mn02,4Il20,]Sra20, are not

affected in a similar way by glycerol.

The author considers that these results establish, his previous con-

clusions and support the view that the alkaline oxide replaces part of

the water. C. H. B.

Crystallised Ferric Oxychlorides. By Gr. Rousseau {Gompt.

rend., 113, 542—544).—Very concentrated solutions of ferric chloride,

containing about 80 per cent, of Fe2Cl6, maintained at a temperature
of 160—220° for some time, yield a crystallised ferric oxychloride,

2Fe203,Fe2Cl6 + 3H2O. By prolonged boiling with water, this

compound is gradually converted into a ferric hydroxide, (Fe203 +
H2O):,, which retains the same crystalline form as the oxychloride.

Solutions containing 85 to 90 per cent, of the anhydrous ferric

chloride have been heated in sealed tubes, together with a fragment
of marble or giobertite. Between 225° and 280", red-brown lamellea

of the oxychloride 2Fe203,Fe2Cl6 are obtained. Between 300° and
340°, large plates of a brownish-black oxychloride 3Fe203,Fe2Cl6 are

formed.
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The author lias been unable to study the reaction at higher tem-
peratures, but believes that a series of oxychlorides of the type

(Fe20n)„,Ke2Cl6 would be formed, in which the proportion of FcaOa
would increase with the temperature.

The anhydrous oxychlorides are very sparingly soluble in dilute

mineral acids. When boiled with waiter in presence of marble for

150—200 hours, they lose all their chlorine as hydrochloric acid,

ferric oxide of a fine brownish-red colour remainin<^.

The optical properties of these oxychlorides have been determined
by Fouque. They occur in prisms giving longitudinal extinction.

The plane of their optic axes is transverse, and the bisectrix is

positive.

It would be interesting to observe whether the rhombic oxychlor-

ides retain their form during the concentration of ferric oxide in the

molecule, or whether they assume, at a temperature near a red heat,

the hexagonal form characteristic of ferric oxide. On the latter

hypothesis, the hydrolysis of the hexagonal oxychloride, by boiling

with water, should give a new method for the synthesis of haematite,

allowing the determination of the degree of polymerisation of this

mineral oxide. W. T,

Action of Water on Glass. By E. Pfeiffer (Ann. Phys. Chem.

[2], 44, 239—2(34).—The author has taken advantage of electrolytic

conductivity for the purpose of determining the amount of substance
dissolved from glass by water at low temperatures. Ordinary
chemical methods give very uncertain numerical results, on account
of the difficulty in determining the exact magnitude of the large

surface which mast be exposed to the action of water, and even these

results are obtained under conditions diverging considerably from
those of laboratory practice.

Water first of all dissolves practically pure alkali (potassium or

sodium hydroxide) out of the glass, and this afterwards exerts its

own influence by dissolving silica. The author estimates the amount
of alkali dissolved by determining the electrical conductivity of the

solution, to which it is proportional. As the molecular conductivities

of potassium hydroxide and sodium hydroxide lie close together

(220 X 10"' and 200 X 10"', according to Kohlrausch), no great

error is committed in estimating the total amount dissolved on the
assumption that each alkali dissolves proportionately to the extent to

which it is contained in the glass. When silicates are formed in the

solution, the conductivity falls.

The experiments were made by exposing cylinders of good
Thuringian glass with known surface to the action of water contained

in glazed porcelain vessels ; the temperature in the three series of

observations made being 10°, 20°, and 30°. For one sort of glass at

a given temperature, it was found that Ao = Att;/o is a constant, A
being the increase in conductivity per hour, iv the volume of watei',

and o the surface of the cylinder. When the glass has been exposed
for some time to the action of water at a temperature of 60°, the

value of Ao for 20° falls considerably. Aq'-"^ for the first day is much
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greater than Ao'^"^ afterwards. With the specimen of glass examined,
it was found that at 20° one to two millionths of a milligram were
dissolved out by 1 c.c. of water per square centimeter in an hour.
'No silica is dissolved at 10° or 20'^. At 30°, however, a considerable
falling off of Ao with, the time is observed, due in all probability to

this cause. The values of Ao (reduced to 20°) for the various tem-
peratures are as follows :

—

10°. 20°. 30°.

Ao 25 100 673

Prolonged treatment of the glass at a low temperature does not
appreciably affect its solubility at a higher temperature. J. W.

Stannibromides. By Leteur (Gompt. rend., 113, 540—542).

—

The stannibromides of the alkali metals and magnesium are yellow,

well-crystallised substances. Concentrated solutions have the same
colour, but at a certain state of dilution, the colour disappears. The
anhydrous stannibromides of potassium and ammonium only suffer

change in very moist air ; others are very deliquescent. Concen-
trated solutions may be heated without decomposition ; on dilution,

decomposition occurs with the formation of hydrobromic acid and the

deposition of hydrated tin dioxide. Alcohol decomposes these com-
pounds, slowly in the cold, more rapidly on heating ; benzene has no
action on them.
The general method for the preparation of the stannibromides

consists in mixing concentrated solutions of the two bromides and
evaporating the mixture in a vacuum or in dry air.

The ammonium salt, (N'H4)2SnBr6, forms sulphur-yellow octa-

hedra belonging to the cubic system ; it decrepitates when heated,

and volatilises with partial decomposition.

The sodium salt, NaaSnBrc + 6H2O, forms yellow prisms of the
monoclinic system, having a position of extinction in polarised light

at 15° to the longer axis. It is very deliquescent, but effloresces

rapidly over sulphuric acid or in a vacuum. It decomposes, when
heated, with evolution of water and stannic bromide.

The lithium salt is probably LioSnBrg -f GHoO, but the water
cannot be accurately determined owing to the extreme deliquescence

of the compound. It forms small, yellow, prismatic needles which
act on polarised light, and appear to belong to the monoclinic system.

Over sulphuric acid, these crystals effloresce, giving a citron-yellow,

crystalline powder tending towards the composition LioSnBrg +
5H,0.
The magnesium salt, MgSnBro + lOHoO, gives small, sulphar-

yellow, monoclinic crystals. The ordinary form is a prism showing
the faces (ji and hi with modifications on the angle a. Macles are

frequent. Extinction occurs at an angle of 60°.

The study of the alkaline earthy stannibromides is being now
carried on. W. T.

VOL. LXII. Jc
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Dissolution of Bismuth Chloride in a Saturated Solution of
Sodium Chloride : Basic Bismuth Salicylate. By H. Gauss

k

{Gompt. rend., 113, 547—549).—Sodium chloride, like ammoninm
chloride, may be employed instead of free acid to prevent the dis-

sociation of bismuth salts by water. Hence, in presence of sodium
chloride, hydrochloric acid may be completely neutralised by bismuth
carbonate or oxide. 100 c.c. of hydrochloric acid solution containing
3'0775 grams HCl is left in contact with 8 grams of bismuth oxide
until no further solution takes place ; the remaining oxide is collected

and weighed. 1*50 grams of the oxide are dissolved, requiring 0*4775

gram of the acid to form BiCla; the remaining 2'60 grams of the
hydrochloric acid are required to maintain the equilibrium in the

solution.

With 100 c.c. of acid containing 6*155 grams HCl, 6*00 grams of

oxide are dissolved, and 3*117 grams of free acid remain. With
100 c.c. of acid containing 9*2325 grams HCl, 10 grams of oxide are

dissolved, and 4*557 grams of acid remain. Each of these solutions

is saturated with common salt, and then treated with bismuth oxide.

The quantities of bismuth oxide dissolved as compared with the

quantities required to neutralise the hydrochloric acid present with
production of bismuth trichloride are respectively 6*80 : 6*584,

13*25 : 13*160, and 20*25 : 19*70.

The numbers given above do not show that any definite relation

exists between the free acid and the amount of bismuth chloride

formed. To ascertain whether such a relation exists at the experi-

mental limit, the author treats 50 grams of oxide with 50 c.c.

of saturated hydrochloric acid containing 22*80 grams of acid.

47*50 grams of oxide are dissolved, and 5*18 grams of free acid

remain. 5*40 grams of acid would be uncombined if the reaction

were as follows : BioOg + 8HC1 = 2(BiCl3,HCl) -\- 3HoO
; hence the

author concludes that under these circumstances a definite salt is

formed.
To obtain basic bismuth salicylate, 40 c.c. of concentrated

hydrochloric acid is saturated with bismuth oxide in presence of

500 c.c. of saturated sodium chloride solution ; to another 500 c.c. of

brine are added 9 grams of soda and 22 grams of sodium salicylate,

the two solutions are mixed, and the precipitate formed is washed
with water containing a few drops of nitric acid. The basic sali-

cylate, C7H5Bi04,H20, obtained, forms microscopic prisms, and has
properties similar to those of the normal salicylate previously

described. It is decomposed by heat with loss of the whole of its

salicylic acid, which may also be completely eliminated by boiling

concentrated alcohol. The constitution of this salt may be represented

by the formula OH'C6Hi*COO*Bi(OH)2, which accounts for its ready
hydrolysis. W. T.

1
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Mineral ogical Chemistry.

Boleite, a New Mineral. By Mallard and E. Cumenge
(Gompt. rend., 113, 5 19-—524).—This mineral occurs in cubical

crystals of a fine indigo-blue colour in an argillaceous matrix, termed
jahoncillo, next above the true copper-bearing bed of Boleo, near

Santa Rosalia, Lower California. The crystals are accompanied by
anglesite, phosgenite, cerussite, and atacamite. They are not decom-
posed by water ; they melt in a candle flame, and, when heated in a

closed tube, decompose with evolution of water.

Two analyses of clean samples yield the numbers :

—

I. II. Calculated.

Silver 8-85 870 8-50

Copper 13-95 14-50 15-00

Lead 48-45 49-^5 48-90

Chlorine 19-98 19-00 19-55

Water 4-77 4-00 4-28

Oxygen (by diff.) . 4-00 4-05 3-77

The calculated percentages correspond with the formula
3[PbCl-0H,CuCl-0H] + AgCl. Metallic copper is obtained by re-

duction in a current of dry hydrogen without the liberation of hydro-

chloric acid ; this would seem to indicate that the chlorine is not

combined with the copper, but, in reality, the hydrochloric acid

formed immediately reacts on the lead oxychloride, producing lead

chloride and water. The formula given best shows the relationships

of this mineral to laurionite, PbChOH, and atacamite,

CuCl-0H,Cu(0H)2.

• Brooke's percylite, from Sonora, may possibly be the same mineral,

although its imperfect analyses do not indicate the presence of silver.

In hardness, the mineral is a little superior to calcite, and its

density is 5-08. The common form is the cube without modifying

faces. Some crystals show very sharp and brilliant octahedral faces
;

more rarely, dodecahedral faces are met with. Some small crystals

have been observed with the edges replaced by re-entering angles

formed by faces of the hexakistetrahedron. The cleavage is distinct

and easy, parallel to the faces of the cube, the octahedral cleavage

being less distinct. The observed optical properties are those of

very birefringent, negative, uniaxial crystals ; the index of refraction

could not be accurately determined ; for a prism formed by the

cubical and dodecahedral faces, its approximate value is 2-07. Boleite

belongs to the tetragonal system, though pseudo-cubic in habit.

Along with the cubical crystals, octahedral crystals occur in pecu-

liar groupings, showing the octahedral faces brilliant, but generally

formed of three facettes, composing a low pyramid.
k 2
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The angular measurements are difficult, and only yield approxi-

mately the values for the parameters, a : c = 1 : 1*645. The com-
position of the octahedral crystals is the same as that of the cubical

crystals :

—

Cubic cryst. Octahedral cryst. Calculated.

Silver 9-2 9*4 8-5

Copper 14-8 15-0 15-0

Lead 50-2 607 48'9

Chlorine 19-4 197 19*5

Their densities appear to be about the same, a small specimen of

the octahedral crystals giving o'O. W. T.

Polydymite, Ullmannite, and Wolfsbergite. By H. Lasp eyres
(Zeit. Kryst. Min., 19, 417—436).—1. Polydymite.—The author
brings forward fresh evidence in support of the formula 'NiSa he pro-

pounded 15 years ago for polydymite and nickel-bismuth glance,

minerals which he regards as identical. The accuracy of this formula
is confirmed by the analysis of the polydymite from Sudbury, in

Canada, as well as by the examination of some excellent crystals of

this mineral from the Griineau mine, in the Siegen district.

2. Ullmannite.—The author describes some crystals of ullmannite,,

from the Landeskrone mine, near Siegen. Although this mineral is

of frequent occurrence in the Siegen mines, it has never before been
found in crystals.

3. Wolfsbergite.—Of the crystalline form of the copper-antimony
glance (Wolfsbergite), from Wolfsberg, in the Harz, all that is known
IS the brief account given by G. Rose in 1835. A discovery of a
well-crystallised specimen in the Bonn Museum has enabled the
author to give a detailed description of the crystallography of this

mineral. The forms he has observed are :—OP, fPoo, Poo, 2Poo,
Poo, -|P2, -fPf ,

|P3. The axial ratio iaa:h:c = 0*52830 : 1 : 1'62339.

B. H. B.

Some New Chilian Minerals : Darapskite, Lautarite, lodo-
chromate. By A. Dietze (Zeit. Kryst. Min., 19, 445—451).—

•

1. BarapsMte.—This is the name given by the author to a new double
salt of the composition represented by the formula NaNOa + NagSOi
+ H2O. It is colourless, transparent, and occurs in square tablets

bevelled by tetragonal pyramids. The new mineral is found at the
Pampa del Toro, and is named after Ur. L. Darapsky, the well-known
mineralogist, of Santiago.

2. Lautarite.—Although it has long been known that the iodine

contained in the caliche or raw nitrate is due to the presence of

iodates, no iodate has hitherto been found as a distinct mineral species.

The new mineral described by the author is calcium iodate, the
analytical results being in accord with the formula Ca(I03)2. It

occurs at the " Pampa del Pique III," in the form of large, monoclinic

prisms, having the sp. gr. of 4*59. It is transparent, and of a yellow-

ish colour. It is very slightly soluble in water.

3. lodochromate.^-^esir the chief locality of lauterite, small, yellow
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crystals occur in the caliche. These prove on analysis to be a double
iodate and chromate of calcium, of the formula 7Ca(I03)2,8CaCr04.
The accuracy of this formula is shown by the results of seven
analyses. B. H. B.

Formula of Axinite. By A. Kenngott (Jahrh. f. Min., 1891, ii,

Mem. 335—336).—In a recent paper (Abstr., 1891, 1168), the author
published a formula for axinite calculated from two analyses given
by Whitefield. This result he now compares with three analyses
given by F. A. Genth (Amer. J. Sci., 41, 394). These analyses refer

to axinite from Franklin, New Jersey, in crystals and in lamellae,

and from Guadalcazar, in Mexico. The analyses of axinite from
Franklin give results closely approaching those obtained from White-
field's analyses. The axinite from Guadalcazar, however, was appa-
rently admixed with white felspar partially converted into kaolin,

and, consequently, cannot be considered sufficiently pure to serve as

the basis for the calculation of a formula. B. H. B.

Constitution of certain Micas, Vermiculites, and Chlorites.
By F. W. Clarke and E. A. Schneider (Amer. J. Sci., 42, 242—251).
—In a previous paper (Abstr., 1891, 529), the authors considered the
constitution of the mica and chlorite groups. The present paper is a
continuation of the same research. Throughout the investigation

the fundamental hypothesis that the minerals studied are substitution

derivatives of normal salts has been amply justified.

Of the so-called vermiculites, two only, jeiferisite and kerrite, were
considered in the former paper, and these were shown to be tri-

hydrated micas in which the original alkalis had been replaced by
hydrogen. The examination of other varieties shows that kerrite is

essentially a trihydrated hydrophlogopite. Protovermiculite, from
Magnet Cove, Arkansas, is the same substance mixed with an equal
proportion of trihydrated hydroclintonite. Jefferisite is a similar

mixture of hydrobiotite and hydroclintonite, also trihydrated. An
altered biotite, from Henderson Co., North Carolina, is found to be
essentially a biotite, about half way changed into a vermiculite, and
is interesting as a transition product. All the vermiculites are not
so simple as the above-named minerals. In some members of the

group, there seems to be a small admixture of chloritic molecules,

and it is even probable that many intermediate stages between mica
and chlorite may exist. As bearing on this question, the authors
give analyses of the hallite from Nottingham, Chester Co., Pennsyl-
vania, and of the vermiculites from Lennie, Delaware Co., Pennsyl-
vania. They also give the results of their examination of vermiculites

from Newlin, Chester Co., and from Middletown, Delaware Co., in

both of which Tschermak's view, that some of the vermiculites are

probably chlorites, is partly sustained. A very interesting example
of the way in which the chloritic vermiculites approach the serpen-

tines in composition has been furnished by a specimen found at Old
Wolf Quarry, Chestnut Hill, Easton, Pennsylvania, an analysis of

which is given by the authors. Lastly, there is one other mineral
examined during this investigation, a pale, yellowish-green mica, from
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Auburn, Maine, where it occurs in direct contact with ordinary mus-
covite. Analysis shows that it has the composition of muscovite.
The case is interesting as showing a secondary growth of muscovite
on muscovite, with a marked difference in outward appearance
between the two formations. B. H. B.

Genesis of Iron Ores by Replacement of Limestone. By
J. P. Kimball (Amer. J. Sci., 42, 231—241).—The object of this

memoir is to show that the well-recognised products of epigenesis,.

like siderite and ferrocalcite, are, as a rule, also products of direct

pseudomorphous replacement of isomorphous calcium carbonate.
From this it follows that secondary or indirect replacement of calcium
carbonate by ferric hydroxide is wrought through alteration of pseudo-
morphous siderite or ferrocalcite, and also, through progressive
alteration, by ferric oxide and even by magnetic oxide. As the result

of his investigations, the author advances the proposition that de-

posits of concentrated iron ores occur far more extensively as pseudo-
morphous replacements than has hitherto been made to appear, and
far more extensively than by original sedimentation of ferric hydr-
oxide. B. H. B.

The Basalt of the Stempel, near Marburg. By M. Bauee
{Jahrh. /. Min., 1891, ii, Mem. 231—271).—This is the concluding
instalment of an elaborate monograph (compare Abstr., 1891, 1440)
on the basalt occurring at the hill known as the Stempel, which rises

above the sandstone of the Lahn plateau. This section deals with
the inclusions met with in the rock. These inclusions consist of

limestone, quartz, apatite, nepheline, felspar, amphibolite, titanite,

and zircon. B. H. B.

Organic Chemistry,

Preparation of Bromoform from Acetone and Sodium Hypo-
bromite. By G. Deniges (/. Fharm. [5], 24, 243—247).—A litre

flask is charged with 100 c.c. of soda lye, 200 c.c. of water, and then
20 c.c. of bromine. After gentle shaking from time to time, the
liquid becomes uniformly yellow, when sufficient acetone (about 10 c.c.)

is added to decolorise the solution. There is quickly formed an
almost colourless layer of bromoform. The product is washed
repeatedly with water, from which it can be easily separated by jB.ltra-

tion, and the compound is usually pure enough for immediate em-
ployment. The reaction takes place in two stages : sodium hypo-
bromite and sodium bromide are first formed ; then the hypobromite
and acetone react, forming bromoform, sodium acetate, and sodium
hydroxide. The yield is 60—70 per cent, of that theoretically

possible. The bromoform should be removed from contact with
hypobromite as soon as possible, otherwise carbon tetrabromide is
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produced. A pure sample of bromoform boiling at 150 (768 mm.)
had a density of 2-906 at 12° and 2'897 at 18°, or say 2-90 at about
15°, confirming Cabours' previous determination of 2*90 at 12°.

J. T.
Monobromobutylenes. By E. Reboul (Gompt. rend., 113,

589—592).—When the bromide CHMeBr-CHMeBr, boiling at 150°,

and obtained by the action of bromine on symmetrical dimethylene,
CHMeiCHMe, is treated with alcoholic potash, it yields a mixture of

the two bromobutylenes, CHMeiCMeBr and CHMeBr-CH'.CHz.
A new brombutylene, CH2Me*CBr!CH2, is obtained by the removal

of HBr from ethylethylene bromide. Normal bromobutane is mixed
with one-third the theoretical quantity of bromine, together with
water, and the mixture exposed to sunlight in a small, closed flask

until it is colourless. The product is then distilled, and the fraction

boiling below 160° is treated again with bromine in a similar manner.
The successive products boiling above 160° are mixed and frac-

tionated, when they yield ethylethylene bromide boiling at 166° and
free from isomerides.

When ethylethylene bromide is treated with alcoholic potash in the

ordinary manner, it yields monobromobutylene boiling at 88° under a
pressure of 759 mm. ; it is a colourless liquid with an alliaceous

odour ; sp. gr. 1'282 at 21°. Since the boiling point is 3° below that

of Boutlerow's bromisobutylene, CMe2'.CHBr, it is almost certain that

ifc has the bromine at the end of the chain that is removed from the

ethylethylene bromide. If the compound is heated at 100° in a

sealed tube with alcoholic potash, it yields a light, mobile liquid which
has a strong alliaceous odour, and boils at 14—14*5° under a pressure

of 761 mm. With ammoniacal cuprous chloride, it forms a deep
sulphur-yellow compound, and with ammoniacal silver nitrate, a

white compound, both of which yield the hydrocarbon when treated

with dilute acids. The hydrocarbon is probably identical with the

ethylacetylene obtained by Bruylants from methyl ethyl ketone
chloride.

In view of this decomposition, the monobromobutylene may be called

ethylacetylene a-hydrobromide. It combines with bromine with great

energy, yielding a tribromobutane, CHaMe'CBrs'CHaBr, which boils

at 112—115° under a pressure of 40 mm. and with partial decomposi-

tion at 214—218" under the ordinary pressure ; it is a colourless liquid

of sp. gr. 2*136 at 17°. It is not identical with the product of the

action of bromine on nox^mal butyl bromide in presence of sunlight

;

the latter boils at 117—122° under 40 mm., and its sp. gr. at 17° ia

2171.
Ethylacetylene a-hydrobromide combines slowly with aqueous

hydrobromic acid in the cold, but more rapidly at 100°, yielding a

mixture of the bromide boiling at 166° and a lower bromide, probably

CHzMe'CMeBrg. Boutlerow's bromisobutylene behaves differently

under similar conditions. C. H. B.

Penterythritol : a Tetrahydric Alcohol obtained from
Formaldehyde and Acetaldehyde. By B. Tollens and P. Wigand
{Annalen, 265, 316—340).—A crystalline compound, which the
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antliors name penterythritol, is formed, together with volatile fatty

acids, amorphous, syrupy substances, aldehydes, and small quantities

of a crystalline substance, the nature of which has not yet been
detertnined, when a mixture of formaldehyde (194 grams), acetalde-

hyde (60 grams), water (9 litres), and calcium hydroxide (160 grams)
is kept for one to two months, or longer, at the ordinary temperature
with frequent shaking. The boiling, filtered solution is treated with
a quantity of oxalic acid exactly sufficient to precipitate the calcium
in solution, then filtered, and evaporated to a syrup ; on keeping for

some time, the residue solidifies to a mass of yellowish crystals, and
is purified by recrystallisation from water with the addition of animal
charcoal. The yield of the crude, crystalline product, dried on porous
earthenware, is about 115 grams.

Penterythritol, C5H8(OH)4, crystallises from hot water in large,

well-defined prisms, melts at 250—255°, and is soluble in about
18 parts of water at 15° ; its molecular weight was determined in

glacial acetic acid solution with results in accordance with the
molecular formula ascribed to it above. Its aqueous solution is

optically inactive, even in presence of borax ; when a neutral aqueous
solution of penterythritol is added to a small quantity of a solution

of borax, the latter acquires a distinctly acid reaction. When pent-

erythritol is heated quickly, it gives off an odour recalling that of

decomposing glycerol ; it does not give the iodoform reaction. The
tetracetyl derivative, C5H8(OAc)4, prepared by heating the alcohol

with acetic anhydride and sodium acetate, is a crystalline substance
melting at 84° ; molecular weight determinations in acetic acid solu-

tion gave results agreeing with those required by a compound of the

molecular formula given above.

The di-iodhydrin, C5H8l2(OH)2, is formed when penterythritol is

heated with concentrated hydriodic acid and amorphous phosphorus
at 170—180°

; it forms colourless crystals, melts at 130°, and is

readily soluble in alcohol, but only sparingly in water. The tri-iod-

hydrin, CsHgla'OH, is produced, together with the tetriodide described

below, when penterythritol is heated with concentrated hydriodic
acid and amorphous phosphorus at 190° in sealed tubes ; when the
product is boiled with water, the residue dissolved in alcohol, and the

cold solution evaporated, large, rhombic plates melting at 70° are

deposited ; if these crystals of the tri-iodhydrin are dissolved in hot
alcohol, and the solution then allowed to cool, the compound is

obtained in lustrous needles melting at 62°. The tetriodide, C5II8I4,

is isolated by extracting that portion of the product which is insoluble

in alcohol with boiling benzene, from which it is deposited on cooling

in colourless plates melting at 225°.

When penterythritol is oxidised with nitric acid, it gives oxalic

acid and an amorphous product the nature of which has not been de-

termined ; when treated with chromic acid, it yields formic acid and
carbonic anhydride. The constitution of the-alcohol is most probably
-expressed by the formula C(CH2-OH)4. F. S. K.

A Sugar from Quince-juice. By R. W. Bauer (Landw. Versiichs-

Stat.j 469—470).—When quince-juice is boiled with 5 per cent.

I
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sulphuric acid, it yields a sweet syrup which has approximately the

same rotatory power as dextrose, and from which a yellow osazone

melting at 204° can be obtained. F. S. K.

Cellulose Gum. By W. Hoffmeister (Landiv. VersurJis-Stat., 39,
461—468 ; compare Abstr., 1890, 581).—When cellulose, prepared in

the usual manner, by extracting certain vegetable products with ether,

alcohol, water, and cold dilute ammonia successively, is treated with

5 per cent, soda, a considerable, but variable, quantity of wood gum
passes into solution; this gum is completely soluble in an ammoniacal
solution of copper oxide, and is not destroyed by the " chlorine

mixture " previously referred to. If, after extracting with soda, the

cellulose is dissolved in an ammoniacal solution of copper oxide, and
reprecipitated with hydrochloric acid in the cold, or if it is treated

with the chlorine mixture, glacial acetic acid, or dilute ammonia, to

free it from, incru sting substances, it again yields a considerable

quantity of soluble carbohydrates on extraction with 5 per cent, soda;

when the portion insoluble in soda is again treated with any of the

above-named reagents, a further quantity is rendered soluble, and,

by repeating the treatment many times, the whole of the cellulose is

obtained in a form which is soluble in 5 per cent. soda.

The quantity which is rendered soluble by any single treatment

depends on the source of the cellulose ; it would seem, therefore, that

cellulose is not a homogeneous substance. For the soluble product

obtained in the manner described, Tollens proposes the name cellulose

gum; this substance also exists in various forms. F. S. K.

Constitution of the Ligno-celluloses. By C. F. Cross and E. J.

Bevan (GJiem. Neivs, 64, 63—64).—Cold, dilute, aqueous chromic acid

forms a compound with the substance of jute fibre, which by treatment

with mineral acids is converted into a brittle, soft substance, lustrous

and greenish in appearance, containing from 2 to 2'5 per cent, of

chromic oxide, and convertible into an oxycellulose, the alkaline

solution of which reduces Fehling's solution on boiling. The yield of

the chromium compound from a fibre which gave 74 per cent, of

cellulose by the chlorination method was 85—9U per cent., so that a

portion of the jute convertible into soluble derivatives by chlorination,

here appears to yield products more intimately connected with cel-

lulose. The soluble products of the oxidation are brown, gummy
substances, which, when chlorinated, yield substitution products

having characteristic colour reactions. The formation of the chromium
compound may be regarded as a step in the process of lignification.

The authors draw attention to the substance which Lindsey and
Tollens (Inaug. Diss., Gottinrjen, 1891) have isolated from the gummy
residue left on evaporation of the waste liquors from the Mitscherlich

(bisulphite) fir-wood paper-pulp process ; it has the composition

C24H24Me2SO,2,

and appears to be related to the ketonic substance, lignone^ previously

obtained from jute (Trans., 1889, 55, 213). Jn. W.
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Thio-derivatives of Ethylamine. By S. Gabriel (Ber., 24,
3098—3104; compare Abstr., 1891, 815).—The action of various

substances on etbylmercaptophtlialimide, C8H402'N'CH2'CH2'SH, has

been studied.

A warm solution of ethylmercaptophthalimide (11 grams) in

absolute alcohol (25 c.c.) is treated with sodium ethoxide (23 grams of

sodium in 25 c.c. of alcohol) and bromethylphthalimide (14 grams), and
boiled for half an hour in a reflux apparatus. The solution is cooled,

and the crystals washed with alcohol and hot water ; diphthalimido-

ethyl sulphide, (C8H402:N-CnH4)2S, melting at 128—129% is thus ob-

tained, the yield being two-thirds of the theoretical.

When a solution of ethylmercaptophthalimide (20 grams) in alcohol

(50 c.c.) is gradually heated with sodium ethoxide (2'3 grams of

sodium in 50 c.c. of alcohol) and then with ethylene chlorhydrin (10
grams), boiled for half an hour in a reflux apparatus, the alcohol

driven off, and the residue treated with water, a colourless syrup

(20 grams), which will not crystallise, separates ; it is doubtless

^-hydroxy-^-phthalimidoethyl sulphide, OH-C2H4*S*C2H4*NIC8Hi02.
When warmed with double the volume of phosphorus oxychloride, it

yields ft-chloro-fi-phthalimidoethyl sulphide, C2H4C1*S*C2H4']S'!C8H402,

w^hich separates out when the mass is poured into water as an oil

that gradually crystallises. Recrystallised from acetic acid and
alcohol, it forms colourless needles, melts at 76—77°, and dissolves

easily in ether, benzene, carbon bisulphide, chloroform, and boiling

light petroleum. li-Bromo- (i-phthalimidoethyl sulphide,

C2H4Br-S-C3H4-N:C8H402,

is obtained in a similar manner by using the pentabromide, instead of

the oxychloride, of phosphorus. It crystallises from hot light petr-

oleum in long needles, melts at 89—90°, and dissolves readily in

ethyl acetate, warm carbon bisulphide, and ethyl and methyl
alcohol.

The oxidation of diphthalimidoethyl sulphide has also been studied.

When a slight excess of bromine water is added to a solution of the
sulphide (3 grams) in hot acetic acid (15 c.c), diphthaliviidoethyl

sulphoxide, (C8H4()2!N"*C2H4)2SO, is formed, and separates, when
the solution is cooled, in long needles melting at 191°. When this

substance (18 grams) is boiled with 20 per cent, hydrochloric acid

(250 c.c.) for three hours in a reflux apparatus, a complex decomposi-
tion takes place, resulting in the formation of diamidoethyl sulphoxide,

taurine, ammonia, and thioethylamine ; for details as to the separation

of these, reference must be made to the original paper. Diamidoethyl
sulphoxide pierate, SO(C2H4*]S'H2)2,2C6H3N307, forms a yellow, crystal-

line powder which softens at 190°, and melts with decomposition at
200°. Thioethylamine picrate, S(C2H4-NH2)2,2C6H3N307, forms long,

broad prisms softening at 190°, and melting with decomposition at
213°. The platinochloride, S(C2H4*NH2)2,H2PtCl6, forms orange-
yellow needles. The benzoyl derivative, S(C2H4*NHBz)2, crystallises

from ethyl acetate in scales which soften at 106° and melt at
109—110°.
When diphthalimidoethyl sulphide (6 grams) is dissolved in a
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inixture of acetic acid (60 c.c.) and water (6 c.c.) on the water-

bath, and chromic acid (5 grams) added, transparent, colourless

crystals of diphthalimidoethylsulphone, S02(C2H4']!!^IC8H402)2, separate

(6 grams). This softens at 250°, melts at 255—256° and dissolves very
sparingly in most solvents, slightly in hot acetic acid, and can be
crystallised from hot nitrobenzene. The same compound may be
obtained, although less conveniently, by oxidising an acetic acid

solution of the sulphide with potassium permanganate. When the

sulphone (3 grams) is heated with alcohol (20 c.c.) and 33 per cent,

aqueous potash (3 c.c), it dissolves, aud ethylsulphonediphthalamic

acid crystallises out when the solution is diluted with water, acidified

with hydrochloric acid, and cooled. It forms broad, colourless needles,

readily soluble in ammonia and boiliug water. The silver salt,

S02(C2H4-NH-CO'C6H4*COOAg)2, forms an amorphous precipitate

which changes to a crystalline powder. When the acid is boiled with

hydrochloric acid, it is decomposed into phthalic acid and dia.mido-

ethylsulphone, the hydrochloride of which, S02(C2H4'NH2)2,2HC1, is

obtained by filterinsr and concentrating the solution. The platino^

chloride, S02(C2H4*NH2)2,H2PtCl6, forms sparingly soluble, orange-red,

hexagonal tables. Thepicrate, S02(C2H4*NH2)2,2C6H3N'307, crystallises

in long needles softening above 170° and melting at 185°.

C. F. B.

a-Chlorobutylamine, and a Synthesis of Pyrrolidine. By S.

GtABEIel (Ber., 24, 3231—3235).—^-Chlorobutylamine may be pre-

pared from 7-chlorobutyronitrile in the following manner :—35 grams
of 7-chlorobutyronitrile is mixed with 32 grams of phenol, and added
to a solution of 8 grams of sodium in 100 grams of alcohol. After

boiling for an hour, the alcohol is distilled off, water added, and the

oily layer which separates taken up with ether and fractionated ; the

fraction boiling at 285—290° consists of (^-phenoxybutyronitrile,

OPh'CHa'CHa'CHa'ClS', and solidifies on cooling to crystals melting at

45—46°. The same compound has been obtained by Lohmann from
7-bromopropyl phenyl ether (Abstr., 1891, 1467). On redaction with

sodium in alcoholic solution, this compound yields h-phenoxyhutyl-

amine, OPh*CH2'CH2'CH3'CH2-NH2, a colourless, alkaline oil, boiling

at 254—257°, which is converted by hydrochloric acid at 180—185°

into phenol and o-chlorohutylamine hydrochloride,

CH2Cl-CH2-CH2-CH2-NHo,HCl.

The former is extracted with ether, and the acid aqueous solution

evaporated ; the oily residue solidifies after some time to a crystal-

line mass which deliquesces in the air, and may be purified by dis-

solving it in hot amyl alcohol and adding ethyl acetate. The picrate,

C4HioNCl,C6H3N307, forms amber-yellow, oblique prisms or plates,

and melts at 120—121"; and the piatinochloride, (C4HioNCl)2,H2PtCl6,

crystallises in orange scales.

When ^-chlorobutylamine hydrochloride is treated with more than

2 mols. alkali in aqueous solution, and steam passed through the

liquid, a base distils over, having an odour closely allied to that of

piperidine; it boils at 87-5—88-5°, has the sp. gr. 0-8520 at 22'5°,

jnixes with water forming a strongly alkaline solution, and fumes in
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the air. Its jplatlnochloride, (C4NH9)2,H2PtC]G, crystallises in compact,
yellowish-red prisms, which become dark at 190°, and melt at about
200° ; the aurochloride, CiNHgjHAuCli, becomes plastic at 200° and
melts at 205—206" with decomposition ; the picrate, C4NH9,C6H3]S'307,

becomes plastic at 105°, and melts at 111—112"; and the cadmioiodide,

(C4N'H9)2,H2Cdl4, forms long, silky needles which become plastic at

210°, and melt at 217—219°. These properties agree, except in the

case of the cadmioiodide, with those ascribed by Ladenbnrg (Abstr.,

1886, 528; 1887, 499, 1052) and by Petersen (Abstr., 1888, 498) to

pyrrolidine, with which it must therefore be identical. That it is

not the isomeric butallylamine, CHaiCH'CHs'CHo'NHo, is shown by
the fact that it does not decolorise bromine-water in acid solution.

H. G. C.

Action of Nitrous Acid on Nonylamine. By M. Fkeund
and F. Schonfeld (Ber., 24, 3350—8366).—Methylhexylcarbinol
is prepared by heating castor oil (100 parts) with 15 per cent,

potash (150 parts) for half an hour; water (200 parts) is then
added gradually, and after remaining for some time the product
crystallises. These crystals (500 grams) are mixed with finely

powdered potassium hydroxide (170 grams), and the whole rapidly

distilled ; the distillate is finally dried over potassium hydroxide and
fractionated. The pure alcohol boils at 176'5—177°. The iodide is

obtained by treating the alcohol with hydrogen iodide at 60°
; the

yield is almost quantitative. The cyanide, CN'CHMe'CeHia, is formed
from the iodide by the action of potassium cyanide ; the actual yield

is 14—] 5 per cent, of the theoretical. It is suggested by the authors

that methyl cyanide should be termed carhin cyanide, and that the

names of the higher homologues should be derived from this in a
similar juanner to that prevailing in the case of the alcohols ; the

above compound would therefore be termed m,etliylhexylcarhin

cyanide.

Nonenylamidoxime, NHo*C(!NOH)*C8Hi7, is prepared by the action of

hydroxylamine hydrochloride and sodium ethoxide on the preceding

compound ; it crystallises from light petroleum in short, square
prisms, and melts at 84°.

Nonylamine, NH2*CH2*CHMe*C6Hi3, is obtained by the reduction

of the cyanide with sodium in alcoholic solution, and is purified by
means of the hydrochloride ; it is a colourless liquid with a fishy

odour, and boils at 185—186°. The hydrochloride crystallises from
light petroleum, and melts at about 130° ; the platinocMoride is

deposited from its alcoholic solution in yellow needles.

NonyldifJiiocarhamic acid is deposited in crystals on mixing nonyl-

amine with carbon bisulphide.

Nonylcarbamide, NHa'CO'NII'CgHio, crystallises from water in

colourless, lustrous, square prisms which melt at 92"". Di7io7iyloxamide,

prepared by the action of nonylamine on ethyl oxalate in ethereal

solution, crystallises from alcohol in small, colourless needles, and
melts at 92"".

Phenylnonylcarhamide, NHPh-CO'NH-CgHig, is deposited from
dilute alcohol in groups of long, prismatic crystals, and melts at 63°,
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Phenylnonylthiocarhamide, NHPh'CS-NH'CgHi;,, crystallises from
dilute alcoliol in small plates, and melts at 58—60°.

Nonylamine hydrochloride in aqueous solution is digested with
argentic nitrite in excess at temperatures below 50°, and the clear
solution distilled ; nitrogen is evolved, and on drying and fraction-
ating the distillate, two portions are obtained, the one boiling at
135—150^ the other at 170—192^ The lower fraction consists of
fi-methylhexylethylene, CHoiCMe-CeHis ; it boils at 141"5—l-i3°, has the-

sp. gr. = 0*7318 at 11711°, and readily absorbs bromine at ordinary
temperatures. The constitution of the compound is shown by the
mode of its formation. The higher boiling portion of the distillate

proved to be dimethylhexylcarhinol, CeHis'CMe/OH ; this boils at
183—184°, has a sp. gr. of 0*8211 at 12712°, and combines with barium
oxide. The yield of alcohol is increased by allowing the mixture of
nonylamine hydrochloride and argentic nitrite to remain for three
days at the ordinary temperature, the reaction being then completed
by. gently warming.
On oxidation with dilute sulphuric acid and potassium dichromate,.

dimethylhexylcarhinol yields carbonic anhydride, acetic acid, and
caproic a"id, thus proving its constitution ; with hydrogen iodide,
the corresponding iodide, CoHia-CMejI, is formed, and yields, on heat-
ing with alcoholic potash, a hydrocarbon Avhich boils at 140—144°

;

whether the latter is identical with the one described above (b. p.
141*5—143°), or whether it is cx,-dimethylheptylethyle7ie, CMe2!CH;C5Hu,.
could not be deterriiined. J. B. T.

Formation of Tetralkylammonium Iodides. By H. Malbot
and A. Malbot (Gompt. rend., 113, 554—556).—The three types of
reaction between amines and ethereal salts pointed out by one of the
authors do not appear to depend on the nature of the alcohols from
which the salts and amines are derived, Trimethy]amine reacts in

the cold with normal propyl iodide, primary isobutyl iodide, primary
isoamyl iodide, primary allyl iodide, and secondary isopropyl iodide.

The reaction proceeds comparatively rapidly, but is favoured by
heating to 100°.

The solutions of the tetralkylammonium iodides formed are pre-

cipitated when added to potash ; they are not decomposed by boiling

with the latter. With silver oxide (not necessarily freshly prepared),
they all yield hydroxides. The platinochlorides are generally insoluble

in alcohol.

Normal propyl iodide reacts with methylamine more rapidly than
isoamyl iodide, and still more rapidly than isobutyl iodide. Isopropyl
iodide, although secondary, reacts more rapidly than primary isobutyl

iodide. With allyl iodide, the reaction is very violent, like its reaction

with bromine.
The union between certain systems of amines and ethereal salts is

accompanied by elimination of hydrocarbons, due not so much to the

decomposition of the ethereal salt by heat as to a new type of reaction

ocQurring, which corresponds with a greater development of energy
(compare Ann. Ghim. P/iys. [6], 13, 451). W. T.
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Benzoyl Derivatives of Glucosamine. By G. Pum (Monatsh.,

12, 43.5—440).— The author confirms the statement of Kueny (Abstr.,

1890, 578), that glucosamine hydrochloride does not form benzoyl
derivatives when it is heated for a long time with excess of benzoic
anhydride.

Pentabenzoyl glucosamine, CeHeBzsNOs, is obtained when glucos-

amine hydrochloride (15 grams) is dissolved in water (60 parts), and
the solution shaken with 10 per cent, sodium hydroxide (420 c.c.)

and benzoic chloride (60 c.c). It crystallises in snow-white, slender
needles, is insoluble in water, dissolves in hot alcohol and acetic acid,

and is reconverted into glucosamine hydrochloride and benzoic acid
when treated with concentrated hydrochloric acid. The pure sub-
stance melts at 203° ; but the author found that, on recrystallising

from acetic acid the crude product obtained in one operation, a melting
point of 215° was shown. The substance of higher melting point
does not appear to differ in composition from that which melts at a
lower temperature (compare Kueny, loc. cit.). G. T. M.

Chloralimide. By R. Schiff (Gazzetta, 21, 490—497).—Pinner
and Fuchs (Abstr., 1877, 584), by the action of ammonium acetate on
chloral hydrate, obtained a substance of very indefinite melting point
which they supposed to be chloralimide, CCla'CHiNH. The author
finds this to be a mixture.

Chloral hydrate (3 parts) and ammonium acetate (2 parts) are
fused together on the water-bath, the product cooled, and then poured
into water ; about one-fifth of the mass remains undissolved as a
yellow solid. On crystallising this from alcohol. Pinner and Fuchs'
chloralimide is obtained; it begins to melt at 80°, and finally melts
with decomposition towards 200°. On fractional crystallisation from
alcohol, it is split into three distinct compounds melting at 146°, 97°,

and 225° respectively. If the heating on the water-bath in the pre-
paration of the mixture be too prolonged, the substance melting at
97° cannot be detected in the product.

The compound melting at 146°, on analysis and determination of its

molecular weight by the cryoscopic method in acetic acid solution, is

found to be trimolecular cJiloralimide, (CCl3'CH!NH)3.
The substance melting at 97° is, in a similar manner, found to be

dimolecular chloralimide, (CCl3*CH!NH)2 ; on heating to above 146°,

it is wholly converted into the trimolecular compound. When the
trimolecular compound is heated with acetic anhydride, colourless

needles, sparingly soluble in the usual solvents, and melting with
•decomposition at 235°, are obtained. This is trimolecular diacetylchloral-

ammonia, [CCl3'CH(OAc)-]S'HAc]3; the mother liquors contain the

simple diacetylchloralammonia previously described by the author
"(Abstr., 1877, 308). When dimolecular chloralimide is employed in

place of the trimolecular compound, the same products are obtained.

The compound melting with decomposition at 225^ has the com-
position CeHeOlsNsO, and seems to be formed by the mutual action of

trimolecular chloralimide and ammonium acetate. W. J. P.
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Amidoximes and Azoximes. By F. Tiemann (Ber., 24,
3420—3426).—This paper is an introduction to the following papers.
The author has observed that the reaction between orthocyanobenzyl
cyanide and hydroxylamine is not normal. Under varying conditions,
only 1 mol. of hydroxylamine reacts with 1 mol. of orthocyanobenzvl
cyanide, and the product of the reaction does not behave like an
amidoxime containing an intact cyano-group, but has properties

which show that the cyano- and amidoxime-groups have reacted on
each other. The author puts forward two possible formulae for this

P TT 'PIT

compound, NH:C<^'-^'*^^>C-NH2 and NHo/C^NH—%C.^ ^^ ^O N^
An examination of the amidoximes shows that scarcely one, when

prepared from the corresponding nitrile, can be isolated as such, since

the amidoxime group at once reacts with another group which is

present. Thus, hydroxylamine and ethyl orthocyanobenzoate do not
react to form ethjl benzenylamidoximeorthocarboxylate,

COOEt-C6H4-C(NOH)-NH2,

but alcohol is eliminated, and phthalimidoxime, C0<^ ny^TT^]>C!NOH,

is produced. The latter is easily converted into phthalimide by
the action of ferric chloride and hydrochloric acid, or of nitrous
acid.

Rosenthal {Ber., 22, 2983) has shown that hydroxylamine
reacts with a cyano-group contained in a carbon side chain, rather
than with one in the benzene nucleus. Hence, orthocyanobenzyl
cyanide should first yield orthocyanophenylethenylamidoxime,
CN-C6H4-CH2*C(NOH)-NH2, from which a compound of the formula

NH:C<^'g^^^>C:NOH would be formed.

If the latter compound were then converted into a stable isomeride
which does not contain a free oximido-gronp, does not lose ammonia
under the action of acids and bases, and has slight basic properties,

this compound will probably have the constitution expressed by the
second formula given above. The author reserves the further con-
sideration of this compound for a later date.

In conjunction with F. Garny, he brings forward results in support
of the above views.

Trimethylene cyanide is converted by hydroxylamine at 60— 70°

into the normal products, that is, glutarendiamidoxime,

NH2-C(NOH)-CHo-CH./CH2-C(NOH)-NH2,

C H
and glutarenimidodioxime, OH*N!C<^ Ty^TT^^CiN'OH.

If, however, molecular proportions are used, and the action is

allowed to take place at the ordinary temperature, a compound is

formed similar to that described above as obtained from orthocyano-
benzyl cyanide. The author expresses the constitution of this com-

p. IT

pound by the formula NH^-C^NH^^C.
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If tlio reaction takes place at a somewhat higher temperature,

nmmonia is evolved, and glutarimidoxime, C0< -^|tt''>C!NOH, is

formed.
Ethylene cyanide and hydroxylamine react in molecular propor-

tion to yield succinimidoxime, C0<^ -Ju-^^CiNOH, just as glutar-

imidoxime is formed from trimethylene cyanide.

Succinimidoxirae is also easily obtained by the action of nitrous

acid (1 mol.) on succinenimidodioxime ; by the further action of

nitrons acid, succinimide is obtained. The author points out that
pxT .pr)

this reaction supports the formula i ' ^-NH for succinimide.

Glutarimidoxime is obtained in an analogous way from glutaren-

imidodioxime.

In the glutaric series, the tendency to ring formation is so great

that glutarimidoxime is produced by replacing an oximido-group in

glutarendiamidoxime by oxygen, and evaporating the solution of

butenylamidoximecarboxylamide so produced.

Succinimidoxime cannot be prepared in this way. By the action

of hydroxylamine on succinimide, succinarainehydroxamic acid is first

formed, and then 2 mols. condense to form disuccinimidodihydrox-

amic acid, NH(C0-CH2-CHo-C0-ISrH-0H)o.
In conjunction with H. Modeen, the author has examined the action

of hydroxylamine on ethyl cyanacetate, and finds that the product
consists of methenylamidoximacetohydroxamic acid,

oh-n:c(]S'H2)-ch2-co-n-h-oh,

a compound which is both an amidoxime and hydroxamic acid.

finally, in conjunction with L. Michaolis, the author has prepared
nicotenylamidoxime, C5NH4-C(]N'Ho):NOH (see this vol., p. 206),
from /3-cyanopyridine. It is more stable than tbe aliphatic amidoximes,
and behaves like benzenylamidoxime. E. C. R.

Action of Hydroxylamine on Derivatives of Succinic and
Glutaric Acids. By F. Garxy (Ber., 24, 3426—3487).—Ethylene
cyanide, the compound from which the first series of compounds
described in this paper is derived, is prepared according to Pinner's
method, by heating equal weights of ethylene bromide and potas-
sium cyanide in alcoholic solution for two hours in a reflux apparatus
on the water-bath. The mixture [is kept neutral by successive addi-
tions of dilute sulphuric acid. The product is then fractionally

distilled.

C TT
Succinimidoxime, C0<^ -k|o-^^C!N'OH, is prepared by digesting

ethylene cyanide (1 mol.), dissolved in alcohol, with an aqueous solu-

tion of hydroxylyamine hydrochloride (1 mol.) and sodium carbonate

(^ mol.) for eight hours at 60—70° in a closed vessel ; on evaporat-
ing the solution to dryness, ammonia is evolved ; the residue is

extracted with absolute alcohol and filtered hot. On cooling, the
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compound separates in white crysfals, melts at about 197^ with
decomposition, and tuins brown befoie melting. It is soluble in

vva*er, sparingly vSo in hot alcohol, insoluble in ether, benzene, light

petroleum, and chloroform, has both acid and bas'c properties, and
dissolves in sodium hydroxide solution with a bluish-green coloration.

The lii/drochlorit^e is soluble in alcohol, crystallises in radiating needles,

and melts at 98^. The piciate is precipitated on allowing a con-
centrated solution of succinimidoxime and picric acid to remain some
time, and melts at 212°. Silver nitrate gives no precipitate. The
copper salt is moss-green ; the lead salt white. With ferric chloride,

it gives a reddish-brown co'oration ; when boiled with Fehling's

solution, a reddish- brown, crystalline precipitate is obtained. It is

converted into succinimide on adding sodium nitrite to an aqueous
solution and then gradually adding hydrochloric acid to the well-

cooled mixture.

Succinimidoxime is also prepared by the following methods :

—

1. Drouin (Compt. rend., 103, 675) has obtained the nitrile of

succinarainic acid by heating ethylene cyanide with alcoholic am-
monia at 110°. This nitrile is treated with hydroxy lamine hydro-
chloiide, as described above ; on evaporating the solution to dryness,

ammonia is evolved, and on extracting the residue with absolute

alcohol succinimidoxime is obtained.

2. Sembritzki (Ber., 22, 2V^58) has obtained succinendiamidoxime
(m. p. 188°) by the action of hydroxylamine (2 mols.) on ethylene

cyanide at the ordinary temperature; if, howexer, the mixture be
heated, ammonia is eliminated and succinenimidodioxime is produced.
The latter contains 2 mols. of water of crystallisation, and melts at

207°; after diymg, it melts at 198°. Succinimidoxime is obtained by
adding sodium nitrite (1 mol.) to this product, dissolved in hydro-
chloric acid.

Succinendiamidoxime is produced by the action of hydroxylamine
(1 mol.) on ethylene cyanide (1 mol.) in the cold.

In the hope of preventing the hydrolysis of the succinimidoxime,
which takes place when it is prepared according to the first method
given above, ethylene cyanide dissolved in absolute alcohol was
digested in a closed vessel for eight hours at 70° with hydroxylamine
hydrochloride dissolved in absolute alcohol, and the quantity on

sodiqm ethoxide required to neutralise the hydrochloric acid. But
under these conditions succinendiamidoxime is formed.
The author draws attention to the fact that, although the mixture

was heated, ammonia is not eliminated from both amidoxime groups

;

only a very small quantity of succinenimidodioxime could be

detected.

Benzoijlsuccinimidoxime, C0<^ -Jtt*>C!N"0B7, is obtained by adding

the equivalent quantity of benzoic chloride to succinimidoxime, dis-

solved in the calculated quantity of sodium hydroxide. The mixture
is shaken as long as the odour of benzoic chloride can be detected,

and then allowed to remain for 12 hours with dilute ammonia, in

order to remove the benzoic acid which is formed. The precipitate

is collected, dissolved in chloroform, and precipitated with petroleum,

VOL. LXII. I
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and finally crystallised from chloroform. It forms a white powder,

melts at 184!°, is soluble in alcohol, benzene, and chloroform, sparinerly

so in ether, and insoluble in water and li^ht petroleum. It dis-

solves in hydrochloric acid, hut not in potassium hydroxide.

Glutarimidoxlme, C0< ^tt">C!NOH.—Trimethylene cyanide, from

which this compound is obtained, is prepared in the same way as

ethylene cyanide, but the action is much slower.

Biedermann (Ber., 22, 2967) obtained g-lutarendiamidoxime

(m. p. 233°) and ^liitarenimidodioxime (m. p. 193°) by the action of

2 raols. of hydroxylamine on triraethylene cyanide at 60— 70°. By
the action of 1 mol. of hydroxylamine on trimethvlene cyanide at the

ordinary temperature, he obtained a compound which is isomeric with
7-cyanobutenylamidoxime, and melts at 103°.

In order to obtain a compound of the g-lutaric series analogous

to succinimidoxime, trimethvlene cyanide (1 mol.) is digrested in a

closed vessel with hydroxylamine (1 mol.) and sodium carbonate

(J mol.) in dilute alcohol for eio-ht honrs at 60— 70°. On cooling:, a

precipitate is obtained, which consists mainly of gflutarendiamiHoximo.

Ammonia is evolved when the filtrate is evaporated to dryness, and
^lutarimidoxime is obtained by extracting: the residue with absolute

alcohol. It melts at 196°, is soluble in hot water and alcohol, almost
insoluble in ether, benzene, lio^ht petroleum, and chloroform, and
dissolves both in hydrochloric acid and potassium hydroxide. Silver

nitrate gives no precipitate. The copper salt is bright green : the lead

salt white. With ferric chloride, it gives a brown, with Fehling's

solution a green coloration, but no precipitate is formed. When dis-

solved in hydrochloric acid and treated with the calculated quantity

of sodium nitrite, it yields glutarimide ; the latter crystallises from
alcohol and melts at 152°.

Glutarimidoxime can also be prepared by treatinsr glutarendiamid-
oxime dissolved in hydrochloric acid with sodium nitrite.

The compound melting at 103°, and described by Biedermann, is

not formed under the above conditions.

Benzoylglutarimidoxime is obtained in the same way as benzoyl-

succinimidoxime. It crystallises from alcohol in nf^edles, melts at

160°, and is soluble in alcohol, benzene, and chloroform, almost in-

soluble in ether, and insoluble in water and light petroleum. It

dissolves in hydrochloric acid, but not in potassium hydroxide.

Disuccinimidodihydroxamic acid, NB[*(CO'CIl2*CH2'CO*NII*OH)2, is

obtained by digesting succinimide (1 mol.) with hydroxylamine
hydrochloride (1 mol.) and sodium carbonate (| mol.) at 60—70°.

The product is evaporated to dryness and extracted with alcohol ; on
allowing the alcohol to evaporate slowly, beautiful, lustrous needles

of the new compound are obtained. It melts at 171°, is very soluble

in water, less so in hot alcohol, and only sparingly in ether; it is in-

soluble in benzene, light petroleum, and chloroform. The aqueous
solution has an acid reaction. With ferric chloride, it gives an intense,

(lark cherry-red coloration, characteristic of the hydroxamic acids.

The vapour density cannot be determined, as the substance decom-
poses when heated above its melting point; neither can the molecular
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weight be determined by Raoult's method. The silver salt is white, but
rapidly blackens in the air. The socZmw, .salt is formed by adding
sodium ethoxide to an alcoholic solution of the acid. The copper salt

IS bright green, the lead salt white. When boiled with hydrochloric
acid, it is converted into succinic acid. The picrate forms yellow
needles, and melts at 266°. The tetrahenzoyl derivative melts at 123°,

and is soluble in alcohol, ether, benzene, light petroleum, and chloro-

form, very sparingly so in hot water.

In the hope of obtaining succinhydroxamic acid, succinamide was
treated at 60—70° with free hydroxylamine (1 moL), but under these

conditions also disuccinimidodihydroxamic acid is formed.
E. C. R.

Action of Hydroxylamine on Ethyl Cyanacetate. By H.
MODEEN (Ber., 24, 3437—3439).—Xitriles are converted by hydroxyl-
amine into amidoximes ; and certain ethereal salts are converted by
hydroxylamine into hydroxamic acids, the ethereal group being-

eliminated as alcohol. According to Miiller {Ber., 18, 2485, and 19,

1491), aromatic compounds which are both nitriles and ethereal salts,

when treated with hydroxylamine, are converted into amidoximes,
and the ethereal group remains unattacked.

Tlie author has examined the behaviour of ethyl cyanacetate, a
cyano-ethereal salt of the aliphatic series, with hydroxylamine, and.
obtains a result quite different from that of Miiller.

Methenylarnidoximacethydroxamic acid,

oh-n:c(nh,)-ch2-co-nh-oh,

is obtained by heating a clear alcoholic solution of ethyl cyanacetate

(30 grams), hydroxylamine hydrochloride (40 grams), and sodium
carbonate (82'3 grams) for 3—4 hours at 40°. On cooling, the com-
pound separates in snow-white crystals. It crystallises in well-

formed prisms, is insoluble in ether, ethyl and methyl alcohols, light

petroleum, benzene, chloroform, carbon bisulphide, acetic acid, and
acetone, sparingly soluble in cold water, easily so in hot water, sodium
hydroxide, ammonia, and dilute hydrochloric, sulphuric, or nitric

acid. It turns brown on heating, decomposes about 150°, and gives

off ammonia when heated on platinum foil. The aqueous solution

has an acid reaction, gives a deep-red coloration with ferric chloride,

and a dirty-coloured precipitate with Fehling's solution.

Methenylamidoximacetohydroxamic acid is also formed by the action

of hydroxylamine on ethyl cyanacetate at the ordinary temperature.
If hydroxylamine insufficient to decompose the ethereal salt be em-
ployed, part of the latter remains unaltered ; the rest is converted
into the above compound. Hence the cyano- and carboxyethyl-
groups are equally attacked. The author has prepared a number of

derivatives of the new compound, and hopes to describe them at a
later date. E. C. R.

Saponification by Sodium Ethoxide. By K. Obkrmuller
(Zeit. phi/siol. Chem.^ 16, 152—159; compare Abstr., 1890, 1474;
1891, 1143).—Saponification b}'- sodium ethoxide is more rapid than
by the methoxide (which is slowest) or the amyloxide. It was found

I 2
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Linic.

tliiib tVie nddition of other to tlie mixture stops iho process

Hijponitication. The whole process can be divided into two stao-es,

fiist, a formation of sodium glycerol and an ethyl salt of the fatty-

acid, which is more easily saponified than the fat ; this is saponi-

fied by the sodium hydroxide which is formed from the sodinm

glycerol and the water present. W. D. H.

Metallic Formates. By W. Lossen and G. Voss (Annalen, 266,
3;i—52).—The statements of Heusser {Fog. Ann., 83, 37) that barium

formate is isomeric with the corresponding manganese, zinc, and
copper salts, and that strontium and copper formates are isomeric, are

incorrect.

Copper formate crystallises in various forms according to the con-

ditions of the experiment; by slowly evaporating an aqueous solution

of the salt at 75—85°, anhydrous crystals are obtained, bat at 50—60'

monc clinic crystals {a : h : c = 1-33073 : 1 : 1-22445, ft = 96° 37'),

having the composition (CH02)2Cu + 2H2O separate from the solu-

tion ; when copper formate is crystallised from hot concentrated

formic acid, a salt containing 4 mols. H2O is obtained. The following

double salts were prepared:

—

2(GH02)2Ba,(CH02)2Cu + 4H2OI
2(CHOo)2Ba,(CH02)2Zn + 4H2O I ^ . y
2(CH02)2Ba.(CH02)2Co + 4H2O p""'^^'

2(CH02)2Ba,(CH02)2Ni + 4H2OJ
(CHOo)2Ba,(CH02)2Cd + 2H2O.

2(CH02)2Sr, (CH02)2Cu + 8H2O. F. S. K.

Prcpionates. By R. Gaze (Arch. Pharm., 229, 486—492; com-
pare Abstr., 1887, 654).—Calcium propionate crystallises both in long

(7 cm.), transparent needles with 3 mols. H.O, and in transparent

laminae with 1 mol. HgO. Barium propionate crystallises with 1 mol.

H2O, as heretofore accepted. Zinc propionate was obtained in an-

hydrous, tabular crystals ; Renard (Abstr., 1887, 654) obtained it in

needles with 1 mol. H2O. Copper propionate crystallises with 1 mol.
H2O. Cadmium propionate crystallises in silky, opaque laminae,

Avhich are stable in air and contain 2 mols. H2O (compare Renard,
loc. cit.). Magnesium propionate can be obtidned in small crystals

with 1 mol. HoO. Lead propionate was obtained in laminae which
were anhydrous (compare Renard, loc. cit.). A table is given com-
parii'g the formates, acetates, and propionates as to their water of

crystallisation. A. G. B.

Ethyl Acetoacetate. By J. U. Nef (Annalen, 266, 52—138.)—The
author has made a very careful study of the reactions which take place

on treating ethyl acetoacetate and its sodium derivative with halogens,
acid chlorides, and alkyl halogen compounds ; he comes to the con-
clusion that the course of these reactions can only be satisfactorily

explained by assuming that etliyl sodacetoacetate has the constitution

represented by the formula ONa'CMeiCH-COOEt. This view accounts

for the marked similarity in behaviour between ethyl sodacetoacetate

i
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on the one hand and the sodium derivatives of ethyl snccinosuccinate
and ethyl dihydroxyterephthalate on the other ; it has been pre-
viously shown that ia the last-named compounds the sodium is

directly combined with oxygen.

An important fact in considering the constitution of ethyl sodaceto-
acetate is that this substance interacts with alkyl halogen compounds
with great energy, and usually at the ordinary temperature. Now if,

in such reactions as these, the sodium is directly displaced by the
alkyl radicle, the reaction should be even more energetic in the case
of the copper, lead, or mercury derivative of ethyl acetoacetate. As
a matter of fact, this is not the case ; solutions of the copper and lead

derivatives, for example, do not react wirh ethyl iodide even at

100°, and do so only very slowly at 130°. This fact alone renders it

probable that no direct substitution of the sodium takes place, and a

study of the action of bromine on ethyl sodacetoaoetate proved the
correctness of this view (see below). It was also found that no
simple replacement of sodium takes place when ethyl sodacetoacetate

is treated with acid chlorides or alkyl halogen compounds ; in the

case of benzyl chloride, for example, there is first formed a very
unstable additive product of the constitution

0Na-CMeCl-CH(CH2Ph)-C00Et,

which immediately loses 1 mol. of hydrogen chloride with formation
of ethyl sodiobenzyl acetoacetate, 0Na-CMe:C(CH2Ph)-C00Et ; the

hydrogen chloride produced in this way reacts with the two sodium
derivatives now present, and to the greater extent with that of the

substance having the less pov^^erful acid properties, so that ethyl

benzylacetoacetate and smaller quantities of ethyl acetoacetate are

formed. Some of the ethyl sodiobenzylacetoacetate also combines
directly with a further quantitv of benzyl chloride yielding a com-
pound of the constitution ONa-CMeCl-C(CH2Ph)2'COOEt, which is

finally converted into ethyl dibenzylacetoacetate by the elimination of

sodium chloride. If this explanation of the reaction is the true one,

then the more negative the group introduced into the molecule of

ethyl acetoacetate in the first stagd of the reaction the larger must be
the proportion of the di-substitution product formed; experiments
fully confirmed this conclusion, as will be shown later.

Hitherto it has been found impossible to introduce two acid radicles

into the molecule of ethyl acetoacetate ; the author shows that such
di-substitution products can be obtained by treating metallic derivatives

of ethyl acetoacetate with benzoic or acetic chloride, and he discusses

at some length the mechanism of these reactions.

The constitution of ethyl acetoacetate is next considered; the

behaviour of this compound with phenylhydrazine (see below) and
with ammonia and amides aiid the fact that it has distinctly ncid

properties all point to its being a hydroxy-compound. Tho fact that

ethyl acetoacetate, and its methyl and ethyl derivatives are not

reduced on treatment with sodium in ethereal solution, whereas the

diethyl derivative, which is a true ketone, is almost, completely con-

verted into ethyl diethylhydroxybutyrate and a pinacone-like sub-

stance which is soluble in alkalis, is also strong evidence against the
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ketone constitution in the case of the first-named compounds. Further-

more, if ethyl acetoacetate has the ketone constitution, ethyl malonate

must have even more strongly marked acid properties ; as a matter of

flict, it has no acid properties whatever, and does not interact with

sodium in absence of alcohol ; it also differs from ethyl acetoacetate

and the mono-substitution products of the latter in being unacted on

by bromine, chlorine, nitrous acid, and fuming nitric acid in the cold.

Ethyl acetoacetate is, therefore, in all probability ethyl y3-hydroxy-

crotonate, OH*CMe!CH*COOEt, and its mono-substitution products

the corresponding a- substitution products of ethyl yS-hydroxycrotonate.

These compounds show no tautomerism or desmotropism, and the

above view of their constitution accounts satisfactorily for all their

reactions ; the idea of a labile form may, therefore, be dismissed as

regards these substances.

It is interesting to notice to what a great extent the displacement

of the a-hydrogen atom affects the behaviour of the hydroxy-group

in ethyl acetoacetate ; when the substituting group is more positive

than hydrogen, the product, ethyl ethylacetoacetate for example, has

more marked alcoholic properties. When, on the other hand, the

substituting group is strongly negative, the product has a pronounced
acid character; the acetyl, benzoyl, and carboxyethyl derivatives of

ethyl acetoacetate decompose carbonates, although their ethereal

solutions do not react with sodium. This fact led the author to

study the action of sodium on ethereal solutions of various acids ; he
found that in the case of mellitic, phthalic, succinic, and cinnamic

acids there is no reaction, whilst with benzoic acid and picric acid a

slight reaction takes place, probably owing to the presence of im-

purities ; an ethereal solution of pure phenol reacts very energetic-

ally with sodium.

Ethyl phenyl-^-hydrazocrotonate, NgHaPh-CMelCH-COOEt, can be
obtained in a crystalline condition by gradually adding phenyl-

hydrazine (10 grams) to a well-cooled, ethereal solution of "ethyl

acetoacetate (125 grams) containing fused calcium chloride, then
washing the solution with 10 per cent, soda and dilute sulphuric

acid successively, drying over calcium chloride, and evaporating over
sulphuric acid; the crude product (16 grams) is spread on porous
earthenware and then repeatedly washed with light petroleum. The
pure compound (11 grams) crystallises in long, colourless needles,

melts at 50°, and is very readily soluble in all ordinary organic
solvents except light petroleum ; its solutions rapidly turn yellow,

and even when in a dry condition the hydrazide gradually changes
into a yellow, fluorescent oil. It is readily decomposed into its com-
ponents by concentrated hydrochloric acid, and when heated at 'iOO''

in a vacuum, it is converted quantitatively into phenylmethyl-
pyrazolone. When treated with acetic chloride in well-cooled,

ethereal solution, it yields an oil which boils at 245—250" under a

pressure of 150 mm,, and has most probably the constitution expressed

by the formula CH2:CMe-]S"Ac-NPhAc.
A compound of the composition Ci2H]3]N"02 is obtained in colourless

crystals when the hydrazo-derivative just described is dissolved in

concentrated sulphuric acid, the solution kept for ten minutes, and
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then poured into a large volume of water. This substance crystallises

from alcohol in compact, colourless needles, melts at 134°, is very
stable, and is, in all probability, an indole derivative ; it is only very
slowly acted on by boiling alcoholic potash, but when melted with
potash, it gives a strong odour of indole ; its alcoholic solution gives a
deep-red coloration with ferric chloride.

Ethyl phenyl-^-azocrotonate, NPhiX-CMe'.CH-COOEt, is formed
when an alcoholic solution of the hydrazo-compound is warmed with
yellow mercuric oxide ; it melts at 51° and is identical with the com-
pound obtained by Bender (Abstr., 1888, 53) by the action of phenyl-
hydrazine on ethyl a-chloracetoacetate.

The ethyl a-bromacetoacetate prepared by Schonbrodt's method
(Abstr., 1H90, 27) is a pure compound, as is shown by the following

facts :—When treated with ethyl sodacetoacetate, it yields only ethyl

diacetosuccinate (see below), and on oxidation with fuming nitric acid

in the cold, it gives ethyl bromisonitrosoacetate, NOHiCBr'COOEt.
The product obtained by treating ethyl acetoacetate with bromine as

described by Duisberg (Abstr., 1882, 1193), is not pure ethyl 7-brom-
acetoacetate, as was supposed by Hantzsch (Abstr., 1890, 1238) and
by Steude (Abstr., 1891, 742), but is a mixture of approximately
equal quantities of the a- and 7-bromo-derivatives, and contains, in

addition, a little dibromo-derivative and some unchanged ethyl aceto-

acetate ; this is proved by the fact that, on oxidation with nitric acid,

it yields a mixture of ethyl isonitroso- and ethyl bromisonitroso-

acetoacetate, and also by a study of its behaviour with ethyl sodaceto-

acetate (see below). The product obtained by treating ethyl sodaceto-

acetate with bromine is also a mixture of the a- and 7-bromo-deriva-

tives ; the formation of both these compounds in this way is best

explained by supposing that the addition of bromine first takes place,

yielding a compound of the constitution ON"a-CMeBr-CHBr'COOEt,
from which hydrogen bromide is immediately eliminated giving the

a-bromo-derivative, ONa'CMe.'CBr'COOEt ; the hydrogen bromide
thus produced acts on a further quantity of ethyl sodacetoacetate

with formation of ethyl acetoacetate, which is then attacked by the

bromine, yielding both the a- and the 7-bromo-derivatives.

Ethyl oc- acetij I- li'-hydroxy hydromuconate,

COOEt-C(:CMe-OH)-0H,-C(OH):CH-COOEt,

is formed, together with its isomeride, ethyl diacetosuccinate, and
ethyl dihydroxyterephthalate, when an ethereal solution of ethyl

bromacetoacetate, prepared by the action of bromine on ethyl aceto-

acetate (or its sodium derivative) is treated with ethyl sodacetoacetatt^

at the ordinary temperature ; after keeping for two hours, the solution

is filtered, and the residue repeatedly washed with small quantities of

cold water to free it from sodium bromide and traces of ethyl sodaceto-

acetate. The undissolved substance is a sodium derivative of ethyl

acetylhydroxyhydromnconate of the constitution

C00Et-C(:CMe-0Na)-CH2-C(0H):CH-C00Et;

it is very sparingly soluble in cold, but more readily in hot water, and

it separates from warm alcohol in colourless, granular crystals. Ou
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treatment "witli dilute sulphuric acid, it is converted into ethjl acetjl-

liydroxyhydromuconate ; this compound crystallises from ether in

colourless needles, melts at about (J5", and its alcoholic solution gives

a blue coloration with ferric chloride; it is very unstable and, on

keeping, quickly changes into an oil, probably a furfuran derivative,

water ll3eing eliminated. The formation of an isomerlde of ethyl

diaceotsuccinate in the above reaction is a further proof that Duis-

berg's ethyl bromacetoacetate contains the 7-bromo-derivative.

Ethyl 1 : 2-methylcarhoxi/ethylpyrrolineacetatef

C00Et-C<^*^^>C-CH2-C00Et,

is obtained when the sodium derivative just described is boiled with

a glacial acetic acid solution of ammonium acetate, and the product

precipitated with water; it crystallises from dilute alcohol or glncial

acetic acid in needles, melts at 186°, and gives the pine-chip reaction

in a very marked manner.
Ethyl diacetosuccinate melts at 88°, and is dimorphous ; when crys-

tallised slowly, it forms rhombic plates, but when quickly crystallised,

it is obtained in needles; the crystals are monosymmetric, a : b : c =^

0-857-53 : 1 : 079288, /3 = 73° 55'.

Ethyl a-hromomethylacetoacetate, C7Hn03Br, is obtained, as sole

product, when bromine is gradually added to a well-cooled ethereal

solution of ethyl sodiomethylacetoacetate ; this substance, and not the

7-derivative as is generally supposed, is also the principal product of

the action of bromine on ethyl methylacetoacetate. It is a colour-

less oil, boils at 107* under a pressure of 30 mm. (at 121°, 50 mm.),
and is not acted on by fuming nitric acid or by bromine in cold chloro-

form solution. It is insoluble in soda, and when heated at 100° for

six hours in a sealed tube, it is converted into tetric acid, with
elimination of ethyl bromide; this acid has probably the constitution

represented by the formula

CH2:C(OH)-CMe<^Q.Q>CMe-C(OH):CH2.

Ethyl a-hrom ethylacetoacetate, CgHisOsBr, is formsd from ethyl
ethylacetoacetate under the same conditions as those described in the
case of the methyl derivative; it is a colourless oil, boiling at 110°

under a pressure of 22 mm. (at 131°, 50 mm.). Its behaviour with
bromine and with soda resembles that of the methyl derivative;
when heated at 100° in a sealed tube, it yields ethyl bromide and
pentic acid, the constitution of which is probably analogous to that
of tetric ac-id.

Sjme experiments are tlien described, the results of which confirm
Elion's statement that there is only one ethyl sodacetoacetate.

The interaction of ethyl sodacetoacetate and benzoic chloride is then
discussed, and it is pointed out that about 10 per cent, of ethyl di-

benzoylacetoacetate is invariably present in the crude product; the
formation of this compound is explained by assuming that an additive
product of the constitution ONa-CMeCl-'CHBz-COOEt is produced,
and that the latter immediately loses 1 mol. of hydrogen chloride, at
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the same time (when the double linking is in a sort of nascent state)

combining with benzoic chloride to form the di-substitution product;
ethyl sodiobjnzojlP'Cetoacetate, when once formed, that is to saj, when
the double binding is no longer nascent, does not react with benzoic
chloride.

Ethyl dihenzoylacetoacetote, C2oH]805, is, however, best prepared hy
adding benzoic chloride (150 grams) to the copper derivative of

ethyl acetoacetate (50 grams), which has been previously mixed to a
paste with pure ether, and then heating for a short time on the water-
bath. The yield of tlie pure compound is 32 grams. It is decomposed
by a cold alcoholic solution of sodium ethoxide. yielding ethyl benzoate,

sodium benzoate, ethyl acetoacetate, and condensation products, and
when treated with phenylhydrazine, it gives benzoic acid, yS-benzoyl-

phenylhydrazine (m. p. 168^"), and probably also ethyl acetoacetate.

Ethyl triacetylacetate, CAQ^'COOEt, is formed in small quantity
when ethyl sodacetoacetate suspended in ether is treated with acetic

chloride; it is best prepared by adding acetic chloride to the copper
derivative of ethyl acetoacetate suspended in ether. It boils at 102°

under a pressure of 12 mm. (at 111°, 22 mm. ; at 116°, 29 mm.) with-

out decomposition, and under the ordinary atmospheric pressure at

212^—214° with slight decomposition ; it is volatile with steam, and does

not combine with bromine, but it is decomposed by fuming nitric acid

m the cold. It exhibits the same behaviour with sodium ethoxide, and
with phenylhydrazine, as the dibenzoyl derivative just described.

Ethyl acetylcarbintricarhoxylate, C00EfCAc(C00Et)2, is formed,
together with ethyl acetylmalonate and regenerated ethyl acetoacetate,

by the interaction of ethyl sodacetoacetate and ethyl chlorocarbonate

under the usual conditions. It boils at 129° under a pressure of

29 mm., is volatile with steam, is not acted on by cold fuming nitric

acid, and does not combine with bromine; when treated with sodium
ethoxide, it is decomposed into ethyl sodacetoac^'tate and ethyl carbon-

a.te. The ethyl acetylmalonate formed in the above reaction boils at

120° under a pressure of 17 mm., and is identical with the compound
obtained by the action of acetic chloride on ethyl sodiomalonate ; it

decomposes carbonates, and gives a dark-red coloration with ferric

chloride in alcoholic solution, but its ethereal solution is not acted on
by sodium.

Ethyl phenylhydrazine-f3-carhoxylate, NHPh'NH'COOEt, is obtained

when ethyl acetylcarbintricarboxylate is treated with phenylhydrazine

in ethereal solution ; it crystallises in colourless needles melting

at 82°.

A compound of the constitution HgCl-O-CMeiCAc'COOEt is

fo-med, together with mercuric chloride and an oily product, when
acetic chloride is added to the mercury derivative of ethyl aceto-

acetate suspended in ether; it separates from ether in heavy, colour-

less, asymmetric crystals, a : h : c = 17712 : 1 : 0*83292, melting at

105°.

Constitution of b-Pyrazolone Derivatives.—A further investigation of

Knorr's 1 . 3-phenylmethylpyrazolone has confirmed the views pre-

viously expressed by the author regarding its constitution; the

experiments described below, together with the fact that the con-
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densation product of ethyl acetoacetate and phenylhydrazine has been
shown to be a hydrazo-compound, prove that phenylmethylpyrazolone

has the constitution represented by the formula '

'

^NPh, and

that its acid properties are due to the presence of an imido-group.
CMe'NBz

1 : 2 : S-Phenylbenzoylmethylpyrazolone, l\ _. >NPh, is formed

when an alkaline solution of phenylmethylpyrazolone is shaken with
benzoic cliloride ; it can also be obtained from the silver derivative of

the pyrazolone in like manner. It crystallises from dilute alcohol or

light petroleum in needles, melts at 75°, and is very readily soluble in

all ordinary organic solvents except light petroleum ; it is insoluble

in water, dilute acids, and alkalis, and is not acted on by nitrous acid,

but is decomposed by alcoholic potash and by concentrated sulph-

uric acid, yielding benzoic acid and phenylmethylpyrazolone.
CMe-NBz

1:2:4: S-Phenyldibenzoylmethylpyrazolone, N >>]S'Ph, can be

obtained by strongly heating phenylmethylpyrazolone or its benzoyl
derivative with benzoic chloride; it crystallises from alcohol in

colourless needles, and melts at 157°.

CMe-NH
1:3: i-Fhenylmethylhenzoyljpyrazolone, N >>NPh, is produced

when the preceding compound is decomposed with cold, concentrated
sulphuric acid, or with boiling alcoholic potash; it crystallises from
dilute alcohol in yellowish needles, melts at 86°, and is not decom-
posed by boiling alkalis ; when its solution in potash is shaken with
benzoic chloride, it is reconverted into the dibenzoyl derivative (m. p.

157°).

1:2:4: 3-Phenylbenzoylhromo7nethylpyrazolone, N„
^ ^NPh,

can be prepared by treating the benzoyl derivative (m. p. 75°) de-

scribed above with a glacial acetic acid solution of bromine, and also

by shaking an alkaline solution of 1 : 3 : 4-phenylmethylbromopyr-
azolone with benzoic chloride; it crystallises from a mixture of ether
and light petroleum in long, colourless needles, melts at 82*5°, and is

decomposed by concentrated sulphuric acid and by alcoholic potash
with elimination of the benzoyl group.

CMe-NBz
1:2:3: 4!-Phenijlbenzoyldimethylpyrazolone, M ]>NPh, pre-

pared from phenyldimethylpyrazolone, crystallises from dilute alcohol

and light petroleum in long, colourless needles, melts at 99^, and is

readily decomposed by concentrated sulphuric acid and by alcoholic

potash.

Bis-1 : 2 : 3-phenylbenzoylmethylpyrazolone, CaiHoe^iO,, obtained by
treating an alkaline solution of bis-phenylmethylpyrazolone with
benzoic chloride, separates from glacial acetic acid in colourless,

granular crystals, melts at 203°, and is insoluble in alcohol ; it is de-

composed into its components by alcoholic potash, and by concentrated
sulphuric acid.

I
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"When 1 : 3-plienylmethylpyrazolone (5 grams) is treated witli

sodiam methoxide and methyl iodide, as described by Knorr, it yields

Dot only Knorr's 1 : 3 : 4 : 4-phenyltrimethylpyrazolone (1'15 grams),

but also an even larger quantity (1*8 grams) of 1:2: 3-phenyldi-

methylpyrazolone (antipyrin) and 1:2:3: 4-phenyltrimethylpyrazol-

one (1*4 grams); 1 : 3 : 4-phenyldimethylpyrazolone, under the same
conditions, yields approximately equal quantities of 1 : 2 : 3 : 4-phenyl-

trimethylpyrazolone (methylantipjrin) and 1:3:4: 4-phenyltri-

raethylpyrazolone. These reactions are easily explained if it be

assumed that not only is the sodium of the imido-group directly

displaced, but also that an addition of methyl iodide takes place at

the double linking; this view is borne out by numerous facts.

In conclusion, the author draws attention to other cases of supposed

tautomerisra and desmotropism, such as those of carbostyril, isatin, &c.

;

in his opinion, all the reactions of these compounds can be explained

without assuming the existence of labile or pseudo-forms.
F. S. K.

Condensation of Levulinic Acid with Aldehydes. By H.

Erdmann {Ber., 24,3201—32u4).—In this paper the author criticises

the results of Ludwigand Kehrer's investigation (Abstr., 1891, 1456)

on the action of furfuraldehyde on sodium levulinate, and from

the corresponding results obtained by him in the case of benzalde-

hyde, believes that the compound described as /3-furlurallevulinic

acid is in reality d-furfurallevulinic acid,

aOHa-CHICH-CO-CHa-CH^-COOH.

The anticipation of Ludwig and Kehrer that this compound would
yield derivatives of naphthafurfuran will, therefore, probably not be

fulfilled, as such compounds could only be formed from theyS-derivative.

It should, however, be converted into dilevulinic acid,

C2H4(CO'CH2-CH2-COOH)2,

by the action of hydrochloric acid. H. G. C.

Reduction of Ethyl Oxalacetate. By W. Wislicenus (Ber.,

24, 3416—3417).—Inactive malic acid is obtained by the reduction

of ethyl oxalacetate with sodium amalgam in acid solution. The
malic acid can be isolated and purified by means of the lead salt ; the

yield is 50 per cent, of the theoretical. J. B. T.

Reduction of Acetonedicarboxylic Acid. By H. v. Pechmann
and K. Jemsch (Ber., 24, 3250—3252).

—

(i-Hydroxyglutaric acid^

OH'CH(CH2-COOH)2, is obtained by reducing crude acetonedicarb-

oxylic acid containing about 75 per cent, of the pure acid (100
grams) dissolved in water (1200 c.c.) and neutralised with sodium
carbonate (IbO grams) with 4 per cent, sodium amalgam (900—1000

grams) ; the reduction extends over two days, the solution being kept

at 0° and a current of carbonic anhydride passed through ; an exces.s

of hydrochloric acid is then added, and the solution evaporated to

dryness, extracted with alcohol, and the brown syrup which is

obtained converted into the copper salt by boiling it with dilute
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copper acetate solution ; the salt is decomposed by hydrogen sulphide

and from the aqueous solution of the acid a colourless syrup is

obtained which ultim ttely solidifies, the yield beino^ 50 grams. It

slowly separates from its aqueous solution in stellate groups of

needles, melts at 95°, and is readily soluble in water and alcohol, but
insoluble in other solvents; on distillation under diminished pressure,

glutaconic acid is formed, and the same compound is obtained on
boiling it with 60 per cent, sulphuric acid, An aqueous solution of

the sodium salt gives precipitates with silver, lead, mercury, and
copper salts, but not with calcium, barium, zinc, and cadmium salts.

The copper salt is a blue, crystalline precipitate; the phenylhydrazide,

C5Hfi03(PhN2H2)i, produced by heating the acid with three times its

weight of phenylhydrazine, crystallises from glacial acetic acid in

aggregates of delicate needles, and melts at 234—235°. The acid is

not identical with that obtained by Simpson {Annalen, 133, 76) from
a-dichlorhjdrin and potassium cyanide, which is said to melt at 133°,

(the melting point of glutaconic acid). When /^-hydroxyglutaric

acid is heated with eight times its weight of fuming hydriodic acid in

a sealed tube at 180^ for four hours, glutaric acid is obtained.

A. R. L.

Alkyl Acetonedicarboxylic Acids. By H. v. Pechmann and K.
Jenisch (/?er., 24, 3248—3249.)—It has been pointed out by Diinsch-

mann and v. Pechmann (Abstr., I89I, 674) that the alkyl substitu-

tion derivatives of acetonedicarboxylic acid having an asymmetrical
structure, are unstable; as, however, the asymmetry of these deriva-

tives can be conceived in a two-fold sense, first in regard to the rela-

tive positions in the molecule of the substituents, sec(mdly in regard
to the nature of the lattc>r, and as the asymmetrical compounds
hitherto examined have complied with both these conditions, an
attempt was made to prepare ethyl methylbenzylacetonedicarboxyl-

ate, a compound which only possesses asymmetry in respect to the

]iature of its substituents. When ethyl acetonedicarboxylate is

successively ethylated and benzylated, or when the order of the

alkylation is reversed, an oily product which does not show a con-

stant boiling point is obtained ; on mixing with alcoholic potash, the
fractions passing over at every 10° between 215° and 270^, under a
pressure of 40 mm., and decomposing the potassium salts with an
acid, carbonic anhydride is ths chief product, only minute quantities

of oily acids incapable of solidification being obtained. This result

f ivours the view that these acids are only stable when they are sym-
metrical both as regards the position and nature of the substituent

alkyl groups. A. R. L.

Behaviour of Certain Ketonic Acids towards Sodium
Hydrogen Sulphite. By 0. Hinsberg {Ber., 24, 3235—3237).—
When dihydroxy tartaric acid is added to a concentrated aqueous
solution of sodium hydrogen sulphite at 80—I0'J°, it dissolves with
the evolution of carbonic anhydride, and, on cooling, crystals of the

sodium hydrogen sulphite compound of glyoxal separate ; attempts
to prepare glyoxalic acid by working at a lower temperature
(60—70°) were unsuccessful; a small quantity of glyoxal is obtained

I
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wlien nitrofartaric acid is treated in a similar manner. Pjmvic acid,

when heated with a concentrated solution of the sulphite in a sealed

tube at 170", appears to be unaltered; no decomposition products
were recognised. Chloracetic acid dissolves in the sulphite solution

at the temperature of the water-bath ; but does not yield chlor-

acetone ; ethyl acetoacetate remains unaltered even when heated with
the same solution at 100° for a long time. A. R. L.

Alkaline Citrates. By T. Salzer (Arch. Pharw., 229, 547—
552).—According to the author's rules (Abi^tr., 1884, 8( 6), normal
salts contain more, or at least as much, water of crystallisation as the

cori-esponding acid salts. Heldt, however {Annalen, 43, 157), states

that tripotassium citrate crystallises with 1 mol. H2O, dipotassiuin

citrate is anhydrous, and monopotassium citrate crystallises with
2 mols. H2O ; the author has, therefore, reinvestigated the alkaline

citrates.

Monopotassium citrate is anhydrous when crystallised at the ordi-

nary temperature, and dissolves in \ part of hot water and some-
what more than 2 parts of cold water; when obtained at a low
temperature, it crystallises with 2 mols. H2O. Dipotassium citiate is

also anhydrous. Tripotassium citrate is soluble in J part of water at
15"

; it can be heated at 170° without loss, but at 200^, it loses 1 mol.
water of crystallisation.

Monosodium citrate is anhydrous. The author failed to obtain

pure disodium citrate. Trisodium citrate crystallises both with 3 and
with 5^ mols. H2O ; the former crystals dissolve in about l^ parts of

water at 15°, the latter in about 1 part of water at 25° and \ part of

boiling water. A. Gr. B.

Formation of Uric Acid from Cyanacetic Acid and Carb-
amide. By E. FoRMANKK {Ber., 24, 3419—3420).—Small quantities

of uric acid are formed on heating a mixture of carbamide and cyan-

acetic acid. Cyanacetic acid (0'5 gram) is cautiously heated with

carbamide (2 grams) over a Bunsen burner : a continuous stream of

gas is evolved from the melted mass, and, on further heating, the

mixture solidifies. The solid mass is dissolved in sodium hydroxide, the

solution saturated with ammonium chloride and ammonia, a mixture
of magnesium mixture and ammoniacal silver solution added, and the

whole allowed to remain, filtered, washed with water, and the silvei*

salt decomposed with sodium sulphide. The silver sulphide is filtered

off, the filtrate acidified with hydrochloric acid, and evapcrated to a

small bulk ; the uric acid then separates out. 1 gram ( f cyanacetic

acid and 4 grams of carbamide yielded 20—30 milligrams of pure

uric acid. E. C. B.

Hydantoins and Bases derived from them. By W. Marck-
WALD, M. Neumark, and R. Stelzner {Ber., 24, 3278—3298).—Thio-

liydantoins have been known hitherto only in the aromatic series,

having been obtained (Aschan, Abstr., 1884, 907) by melting together

aromatic thiocarbaraides and amido-acids of the fatty series.

No such reaction takes place in. the case of the fatty amido-acids.
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Probably tliese do not exist in the free state as R*CH(NH2)*C00H,

NH
but as K-CH<p^j|>0. If, however, an alkaline solution of the

ncifl, which, donbtless, contains the acid in the form of the salt

R-CH(NH2)*C00M, is treated with a thiocarbimide, the reaction

does occur, and both aromatic and aliphatic thiohydanto'ins were
obtained bj dissolving the amido-acid in an equivalent quantity of

concentrated aqueous potash, and adding an equivalent amount of

the thiocarbimide in alcoholic solution. On adding hydrochloric

acid, the thiohydantoic- acid first separates as an oil, which rapidly

loses water, and becomes converted into crystals of the thio-

hydantoin.

r.^ ^l^Ph-CO
Fhenylmethylthiohydantoin, Cfe<^ '

, prepared from phenyl-

thiocarbimide and alanine, is colourless, and melts at 210°
; the yellow

substance melting at 180°, which Aschan described, was impure.

Orthotolylthiohydantoin, CS<:^ ' , from orthotolyl-

thiocarbimide and glycocine, forms white plates melting at 136°, and
dissolves easily in acetic acid, chloroform, and benzene, sparingly in
ether and light petroleum.

OrthfjtolylmethyUhiohydanto'in, CS<^ ^ *
pxrivf '

^^^^^ ortho-

tolylthiocarbimide and alanine, resembles the last-mentioned com-
pound, and melts at 198°.

1:3: 4-Xylylmethylthiohydantom, CS<^
e

3
zy

^

^ from
JNM CHMe

xylylthiocarbimide (Mcs : N"CS = 1:3:4) and alanine, forms white
needles, melts at 165°, and dissolves readily in ether, alcohol, chloro-
form, and benzene, very sparingly in light petroleum.

a-NaphthylmethyUhio'hydanto'm, CS<^ v 10 -/
,

^ from oc-

naphthyl thiocarbimide and alanine, melts at 242°, and is but spar-
ingly soluble in most solvents ; it dissolves readily, however, in hot
acetic acid.

Phenyldimethylthiohydantom, CS<:'^^^ 1^^ , from phenvlthio-
-NH • CMcg ^

carbimide and a-amidoisobutyric acid, forms white crystals, melts at
67°, and dissolves readily in most solvents, but only sparingly in
water and aqueous alcohol.

ParatolyldimetJiyUhiohydantom, ^^<^^^q^^>CO, from para-

tolylthiocarbimide and a-amidoisobutyric acid, melts at 85°, and is

rather more soluble than the preceding compound.
Orthotoh/ldimethylthiohydantoin, from orthotolylthiocarbimide and

a-amidoisobutyric acid, forms colourless needles melting at 1 75°, and
is less readily soluble than the para-compound. It dissolves, however
in hot alcohol, ace(ic acid, chloroform, and benzene.
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MefhyUhiohydantoin, CS<^ ' , from metbylthiocarbimiclo
JNH • Ori2

and erlycocine, forms colourless needles melting at 161°; it dissolves

readily in ether, alcohol, and hot water, less readily in cold water

and chloroform, and only very sparin8:ly in light petroleum.

DimethylthioJiydantoin^ ^^"^attt . PTTM '
^^^^^ methyltbiocarb-

imide and alanine, forms lustrous, rhombic prisms melting at 166*5",

and dissolves readily in all solvents except light petroleum.

Trimethylthiohydantoin, CS< ' , from methylthiocarbimido

and a-araidoisobutyric acid, forms white crystals melting at 58°, and
less soluble than the preceding compound in most solvents, but more
so in light petroleum.

•j^/ri XT \.pr)

AUylthioJiydanto'in, CS<^ ^ ^ Att '
^^om allylthiocarbimide and

glycocine, crystallises only with diificulty. It forms white crystals

melting at 108°, and dissolves easily in hot water, alcohol, and acetic

acid, sparingly in cold water, chloroform, benzene, and light

petroleum.

Allylmethylthiohydantoin, CS<^ "^
* i

, from allylthiocarb-

imide and alanine, crystallises still less readily. It forms colourless

crystals melting at 81*5°, and dissolves readily in alcohol, ether,

benzene, acetic acid, and particularly so in chloroform, sparingly in

cold water and light petroleum.

Incidentally, an improvement on Tiemann and Friedlander's mpthod
(Abstr., 1882, 56) for preparing- a-amidoisobutyric acid is described.

The sulphate of this acid, C4H9!N"02,H2S04 4- 2B2O, was obtained for

the first time. It forms long, pointed, lustrous crystals.

The thiohydantoins described all show the characteristic properties

of thiocarbamides. They yield insoluble silver and mercury salts,

which readily decompose, forming the metallic sulphides. They
dissolve in alkalis, and when the solutions are boiled, salts of the

corresponding thiohydantoic acids are formed. But as the first

result of the action of the alkali, compounds of another nature are

formed, which have not been isolated, but derivatives of which have
been prepared. Take as an example the methylthiohydantoins
derived from alanine. These may react according to either of the

^R 'PO NT?'PO
formulae CS<^^^ 1 „^^ and SH-C<^, 1 „,^ . When boiled witli

NH-CHMe N—CHMe
potash, they react according to the first, yielding salts of methylthio-

hydantoic acid. But if they are dissolved in potash and methyl
iodide is added, they react according to the second formula, and

N^R'PO
take up two methyl groups. This may give SMe'C^ • ^ ,

an

imidazolone, or the thiohydantoin may react in yet another form,
N^R'P'OTT

SH*C«<^^ H,^
, of the second of the two formulae given above,

N—CMe
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yielding SMc"*^ J I
'

, an imidazole. In reality, the compound

formed has the last foimula, for it is different from the substance

NK'CO
that is obtained when the dimethylhydantoin CS<^^_^ i ^.

(derived from a-amidoisobutyric acid) takes np one melhyl group under
the same circumstances; this substance must evidently have the

NR'CO
formula SMe"C<^ i , and is, in fact, the other compound that

iM ojyie2

might theoretically be formed when the methylhydanto'in takes up
two methyl groups. The imidazoles described below were prepare I

by treating the methylthiohydantoins derived from alanine witli

2 mols. each of jDotash and methyl iodide in alcoholic solution ; tl e

imidazolones by treating the dimethylhydantoins derived from a-

amidoisobutyric acid with 1 mol. each of potash and methyl iodide in

alcoholic solution.

u-Fhenyl-a-metJioxy-jS-methijl-ju-thiomethylimidazoley

o,. ^/NPh-C-OMe
SMe.C<^__M^^

,

forms an oil which can only be obtained in white crj'stals with
great difficulty ; it melts at 90", and dissolves n adily in most solvents,

spaiingly in watei\ The hydrochloride, Ci2H,4N'2SO,HCl, forms
small, white crystals melting at 140°, and easily soluble in water and
alcohol. The platiriochluride, (Cn^ u^2^0)2,^2P^^^6-, forms yellowish-

red crystals, melts with decomposition at 213°, and dif^solves readily

in water, sparingly in alcohol. The ^icrafe, Ci2H]4lSr2SO,C6H;,ISr30',

forms yellow needles melting with decomposition at 192°, and dis-

solves sparingly in water, readily in alcohol.

v-Paraiolyl-j-i-methyl-oL-methoxy-iuL-thiomethylimidazoley

^N CMe

resembles the preceding compound ; it forms small, white, lustrous

plates rrelting at 109°. The hydrochloride, Ci3H,6N2SO,HCl, forms a
white, crystalline powder melting at 123'', and is very soluble in water.

The plafivocfdoride is yellow, and decomposes at 210° without melt-
ing. The picrate is yellow, and melts at 180°.

j^-OrthotoIyl-jS-methyl-oc-mcthoa-y-ju-thiomeihylimidazoley

^N CMe

is more easily obtained crystalline than the two preceding com-
pounds. It forms large, white plates, melts at 118— 120°, and dis-

solves readily in alcohol, ether, chloroform, ard benzene, sparingly in

water. The hydrochloride, Ci3Hi6NoSO,HCl, is white, and melts at
120°. The pldtinochlnonde, (Ci3HKN'2SO)2,H2PtCl6, is orange-red, and
decomposes at 205° without melting. The sulphate melts at 205".

I
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The yellow picrate, Ci3HifiI^3SO,C6H3N'307, melts with decomposition

at 200°, and dissolves readily in alcohol, sparingly in water.
v^-Dimethyl-oc-metJioxy-ju-tJiioviethijliinidazole,

is a liqnid. The acid sulphate, C7Hi2lS'2S04, forms a white, crystal-

line powder, soluble in alcohol, insoluble in ether. The jolatinocJilor-

ide, (C7Hi2N3SO)o,H2PtCl6, forms a yellow precipitate.

NPh'CO
v-Phenyl-13-dimetJiyl-jii-thiomethylimidazolone, SMe'C-^ i ,

is a colourless liquid boiling without decomposition at 222—225°.

The hydrochloride, Ci2HuN2SO,HCl, is very soluble in water and
alcohol. The platinochloride, (Ci2Hi4]Sr2SO)o,HoPtCl6, forms reddish-

yellow needles melting at 132°, and dissolves readily in alcohol,

sparingly in water. The picrate, Ci2Hi4N'2SO,CfiH3]Sr307, forms dark-

yellow prisms melting with decomposition at 174°, and dissolves easily

in alcohol and ether, sparingly in water.

v.Paratolyl-(3-dimethyl-/Li-thiomethyUmidazolone,

QA,r
p/N(CeH4Me)-C0

SMe-C<^
^Me.'

forms a colourless oil, which decomposes when distilled. The
sulphate melts at 210°. The platinochloride, (Ci3Hi6]S'3SO)2,H2PtCl6,

forms dark-red needles melting at 152°. The picrate,

C,3HisN-2SO,C6H3]Sr307,

forms yellow prisms which decompose at 190°.

v-Orthoiolyl-^-dimethyl-/ii-thiomethylimidazolone,

QTvr
p/N(CeH,Me)-CO

SMe-C<^
i„e;

is an oil which decomposes when distilled. The white, hygroscopic
hydrochloride, Ci3Hi6N'2SO,HCl, melts at 118°

; the acid sulphate at

208°. The platinochloride, (Ci3Hi6:N'2SO)2,H2PtCl6, is reddish-yellow,

and dissolves readily in alcohol and ether, sparingly in water. The
picrate, Ci3Hi6N2SO,CcH3N307, forms yellow prisms, melts with
decomposition at 212°, and dissolves easily in alcohol, sparingly in

water.

v^-Trimethyl-ju-thiomethylimidazolone, SMe*C<^ i , is an

oil. The jeUow platinochloride, (C7Hi2N2SO)2,H2PtCl6, melts at 150°;

the white acid sulphate, C7Hi3N2SO,H2S04, at 138°. C. F. B.

Chemical and Physiological Relations of Sulphones. Tri-
sulphones. By E. Laves (Arch. Pharm., 229,448—456 j compare
Abstr., 1889, 1232).—Methyldiphenylsulphone phenyl sulphide

(Abstr., 1890, 988) melts at 176°
; to convert it into the correspond-

ing trisulphone, which melts at 213° (compare loc. cit.)^ it is dissolved

in an alkali, saturated with carbonic anhydride, and poured into per-

manganate solution ; the oxidation is complete in two days.

VOL. LXII. m
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Ethyl triihioacetate, CMe(SEfc)3, is obtained by heating ethyl

mercaptaix (3 mol. proportions) with 20 per cent, aqueous solution of

sodium hydroxide (5 mol. proportions) and methyl chloroform

{\\ mol. proportions) in a strong flask at 100° for two or three days.

It is a thick oil of unpleasant odour.

I'riethylsulphonemethyhnethane, CMe(S02Et)3, is prepared by dis-

solving the foregoing compound in a little benzene and shaking it with
a 3 per cent, permanganate solution containing half its volume of 3 per

cent, sulphuric acid, the mixture being kept cool until the end of the
reaction, when it is slightly warmed and the benzene removed by a

current of air ; the manganese dioxide is dissolved by the addition of

sulphurous acid, when the trisulphone remains as an amorphous,
white powder. It crystallises from hot alcohol in vitreous, white
needles which melt at 140°; it dissolves easily in chloroform, but
not in cold alcohol or ether ; at 40° it dissolves in 200 parts of

w^ater, and at 15° in 500 parts. It is indifferent to alkalis and is

very stable ; its taste is very bitter, resembling that of quinine.

3 grams of the powdered sulphone were administered to a dog of

9 kilos, body weight ; slight symptoms of lassitude were exhibited at

the beginning of the second hour and lasted for half an hour, but
there was no further important change ; the urine of the next night
was found to contain 0"9 gram of unaltered trisulphone. The author
administered a dose of 1 gram to himself and experienced very slight

lassitude, but his pulse fell in the course of an hour from 75 to 60,

and after three hours returned to 72 ; another dose of 1*5 grams,
taken four hours after the first, intensified the action ; the urine of the
following 24 hours contained 0'85 gram of the unaltered trisulphone.

It would appear that the greater part of the trisulphone is not de-

composed in the organism, and is therefore without action.

A. G. B.
Ethyl Acetothienoneoxalate. By A. Angeli (Gazzetta, 21,

444—449).—Part of this paper has appeared before (Abstr., 1891
550).

Acetoihienoneoxalic acid, C4SH3*CO'CH-CO-COOH, is obtained by
dissolving ethyl acetothienoneoxalate (5 grams) in concentrated sulph-
uric acid (40 grams) and heating the mixture for a few minutes on the
water-bath. The salt is readily soluble, especially on warming. On
pouring the product into much cold water, a bulky precipitate of
minute, rose-coloured crystals falls ; this is recrystallised from dilute
alcohol, precipitated several times from its solution in ethyl acetate
by light petroleum, and finally crystallised from boiling benzene.
•The small, yellowish needles thus obtained turn intensely yellow at
l50°, become reddish-brown at 170°, and melt with evolution of gas
at 180°. The acid dissolves with effervescence in alkali carbonates

;

it is precipitated from the solution thus obtained by hydrochloric
acid, but not by acetic acid. It is readily soluble in alcohol and ethyl
acetate, less so in water, only sparluglj^ in benzene and chloroform,
and almost insoluble in light petroleum. The solution of the
ammonium salt gives an orange-yellow precipitate with silver nitrate
white with mercuric chloride, pale yellow with lead acetate, green,
soluble on heating, with copper sulphate, yellowish with barium
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nitrate, and dark red with ferric chloride solution. Alkalis decom-
pose the acid into acetothienone and oxalic acid. W. J. P.

Bromine Carriers. By W. MacKerrow {Ber., 24, 2939—2947).—The author has already determined that the extraordinary activity

of the halogen carrier when one nitro-group is present in the benzene
ring entirely fails if two or three nitro-groups are present. In the
latter case, the bromine displaces the nitro-group in preference to a
hydrogen atom, and then the influence of the halogen carrier induces
further bromination.

Metadinitrobenzene, when treated with bromine alone at 230—235°,

gives, together with a large proportion of unaltered material, sym-
metrical tetrabromobenzene and metabromonitrobenzene. The action

goes further in the presence of ferric chloride. Dinitrobenzene

(10 grams), bromine (1 mol.), and ferric chloride (2 grams) were
heated for 14 hours at 180°. The product consisted of a large quan-
tity of unaltered dinitrobenzene with some perbromobenzene. When
bromine (3 mols.) and 8—10 grams of ferric chloride are employed
and the mixture heated for 24 hours at 180—190° and then for 15

hours at 220°, the product contained hexabromobenzene, chloropenta-

hromohenzene, dichlorotetrahroiyiohenzene, and some unchanged dinitro-

benzene. The two new compounds crystallise in snow-white needles,

are very like hexabromobenzene, and are soluble in alcohol, very
sparingly so in hot ether, but easily in boiling acetic acid and benzene.

When heated on a watch glass, they sublime without melting ; heated

in a capillary tube, dichlorotetrabromobenzene melts at 277—279°,

chloropentabromobenzene at 294—295°. Dichlorotetrabromobenzene
is the more easily soluble, and hexabromobenzene less soluble, in

benzene.

Since chlorination takes place when ferric chloride is used as a

bromine carrier, the author has employed ferric bromide. Dinitro-

benzene (10 grams) was heated for 20 hours at 180—190° with ferrous

bromide (5 grams) and bromine (3 mols. phis the calculated quan-
tity to form ferric bromide). The product consisted of unaltered

dinitrobenzene, a minute quantity of a compound melting at 40—50°,

and hexabromobenzene.
Symmetrical trinitrobenzene, when heated with bromine (3 mols.)

for 30 hours at 230—235°, gave dibromonitrobenzene and an oily

product which was not examined. An attempt was then made to

prepare monobromodinitrobenzene by heating trinitrobenzene with
bromine (1 mol.) for one hour at 200—210° ; a large quantity of

unaltered trinitrobenzene was recovered, and a product obtained

which melted at 75

—

7Q'', and seemed to be the monobromo-com-
pound mixed with some dibromonitrobenzene. With bromine and
ferric bromide, trinitrobenzene yielded hexabromobenzene. With
bromine and ferric chloride, it gave a new tetrachlorodibromobenzene.

Tetrachlorodihromohenzene is obtained by heating trinitrobenzene

(5*3 grams) with bromine (12 grams) and ferric chloride (5—6 grams)

at 230—235° in a sealed tube. The product is washed with water, a

small quantity of trinitrobenzene extracted with alcohol, and the re-

sidue crystallised from hot benzene. It crystallises in beautiful
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white needles, melts at 241— 242°, is insoluble in alcoliol, sparingly

soluble in hot ether, and somewhat easily so in boiling benzene and
acetic acid. When heated on a watch glass, it sublimes without

melting.

a-Nitronaphthalene and bromine bebave in the way already de-

scribed by Guareschi (Annalen, 122, 184). The presence of ferric

chloride seems to be without influence on the reaction.

Picric acid gives, with bromine alone and in the presence of ferric

bromide, orthobromorthoparadinitrophenol, melting at 116'5'^. With
ferric bromide, the reaction is complete in 12 hoars at 100"

; without,

it requires 20 hours heating at 1(30—170°, and at this higher tem-

perature some tetrabromoquinone is formed.

Bromodinitrobenzene [Br : NOo : NOo = 1:2:4] is almost un-

altered when heated with bromine and ferric bromide for 14 hours at

130—140°. A small quantity of hexabromobenzene is formed,

however.
Pyridine, when treated with bromine and ferric chloride, yields

dibromopyridine

.

Metanitrobenzoic acid, when heated with bromine and ferric

bromide for 10 hours at 130—140°, is, for the most part, unaltered.

Since in the above experiments chlorinated compounds are obtained
when ferric chloride is employed as a bromine carrier, the author has
examined the action of ferric chloride alone on dinitrobenzene. At
180° no action takes place, and at 200—210° the tube burst with a
violent explosion. On performing the experiment in open tubes, it

was observed that at 210° gas was evolved, and at 230° the evolution

of gas was very violent. The gas was found to be a mixture of carb-

onic anhydride, nitrogen, hydrogen chloride, and chlorine, and the

residue consisted of carbon, ferric chloride, ferrous chloride, and ferric

oxide. E. C. R.
Condensation Products of Allyl Alcohol with Methyl-

benzenes. By G. Kraemer and A. Spilker (Ber., 24, 3164).

—

In their paper on the condensation products of allyl alcohol

with methylated derivatives of benzene (Abstr., 1891, 1462), the
authors overlooked the fact that an oily hydrocarbon of high
boiling point was obtained by Baeyer (this Journal, 1873, 885)
by the condensation of allyl alcohol with mesitylene by means of con-
centrated sulphni'ij acid. A. B. L.

Bromo-derivatives of Carvacrol. By G. Mazzara and G.
Plancher (Gazzetta, 21, 470—472).

—

Dihromocarvacrol, [Br : Pr : Br =
1:2: 3].—Carvacrol (50 grams) is dissolved in glacial acetic acid
(50 grams), cooled, and bromine (107 grams) dissolved in glacial

acetic acid (120 grams) slowly added ; the product is now poured into

much water and the heavy oil which separates is steam-distilled.

The pure substance is thus obtained as an oil which does not solidify

at —18°. On nitration, dibromocarvaci'ol yields dinitrocarvacrol
together with much resin. The benzoyl derivative of dihromocarvacrol
is obtained by heating it at 160"^ with benzoyl chloride. The product
is washed with potassium carbonate solution, and on repeated crj^stal-

lisation from alcohol and light petroleum, is obtained in colourless^

I
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parallelopipedons melting at 97—98*5°. The substance is very soluble

in light petroleum, less so in alcohol. When heated with alcoholic

potash, it yields benzoic acid and the potassium salt of dibromo-
cymenecarboxylic acid. W. J. P.

Behaviour of Carvacrol towards Reducing Agents. By E.
Bamberger, B. Berl^, and L. Strasser (Ber., 24, 3208—3212).—
Neither phenol nor carvacrol is acted on by alkaline reducing
agents, but the latter is attacked by phosphorus and hydrlodic acid at

225—235° with formation of a gaseous hydrocarbon, apparently

propane, and an oil consisting mainly of hydrocarbons. The latter,

after repeated fractionation, was resolved into seven fractions, which,

with the exception of the two largest, appear to be mixtures of hydro-

cymenes of different composition, containing also in some cases

toluene. The two chief fractions boil at 162—163" and 165—168°
respectively, and are mobile, pleasant-smelling, colourless liquids,

which in many respects closely resemble menthene. The latter

compound, however, readily combines with 1 mol. HCl, whilst the

fraction 162—163° only combines with one-sixth of that amount,
and is therefore probably a mixture of several tetrahydrocymenes, one
of which may possibly be identical with menthene.
Attempts have also been made to reduce phenol by electrolysing its

solution in fused potash, bat they failed owing to the difficulty of

finding any material which would resist the combined action of the

fused potash and the electric current. By the electrolysis of a solution

of phenol in potash and a little water, the authors obtained, in

addition to salicylic acid, a small quantity of xanthone,

C6H4<^Q>C6H4.
jj Q. ^

Preparation of Primary Amines by means of Potassium
Phthalimide. By S. Gabriel (Ber., 24, 3104—3107).—Potassium
phthalimide has been shown to react with halogen derivatives of the

following classes of compounds :—Hydrocarbons, nitrohydrocarbons,

nitriles, alcohols, and alkoxy-derivatives of phenols, ketones, and
ethereal salts. So far, only primary haloid derivatives have been
.shown to react, excepting picryl chloride, C6H3(l!^02)3Cl, and desyl

bromide, CHPhBr-COPh, but it is probable that the halogen in these

two compounds is rendered more easily replaceable by the neighbour-

hood of the negative groups (CO) and (NO2). To ascertain if

.secondary haloid derivatives react at all with potassium phthalimide,

the action of normal propyl bromide has been compared with that of

isopropyl bromide. The latter substance does react, but much less

readily than the normal compound.
Normal propyl bromide (6 parts) was heated with potassium

phthalimide (4 parts) for five hours in a sealed tube at 150—160°.

The product was boiled with water
;
propt/lphthalimide,

CsH^O^IN-CH^-CH^Me,

separated on cooling, and was obtained by crystallisation from small
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quantities of alcoliol in colourless prisms or plates melting at 66^ and
boiling at 282—283° under a pressure of 756 mm.

Isopropyl bromide was heated in the same way with potassium

phthalimide for seven hours at 160—170°, but the potassium salt was
not attacked. The tube was then heated for eight hours at 190^. On
opening it, an escape of propylene was observed. The contents were
boiled with water to expel the excess of bromide, and the insoluble

residue powdered, repeatedly treated with dilute aqueous soda, and
recrystallised from small quantities of warm alcohol ; isopropylphthal-

imide, CBH402!N*CHMe2, was thus obtained in long, colourless needles

melting at 85° and boiling at 272—273° under a pressure of 256 mm.
Since isopropylphthalimide is easily converted into isopropylamine,

the above-mentioned reaction of isopropyl bromide will afford the most
convenient method of preparing the amine, which has hitherto been
obtained only by the reduction of isopropylcarbamine.

C. F. B.
Oxidation Products of Paramidophenetoil (Paraphenetidine).

By W. KiNZEL {Arch. Pharm., 229, 329—355).—The specific gravity

of paramidophenetoil is 1*0613 at 15'', and its boiling point is

254'2—254*7° (corr.) at 760 mm. ; Liebermann and Kostanecki give

the boiling point as 253° (Ber., 17, 876 ; Abstr., 1884, 1146), and
elsewhere (Fharm. Centr., 1890, 6, 66) it is given as 242'5°.

Seidel (Abstr., 1890, 490) has shown that the dye obtained by
oxidising orthamidophenol is triphenodioxazine, C18H10N2O2.

By oxidising paramidophenetoil, a brown colouring matter is ob-

tained, which has the formula €241122^^205 and yields evidence of

three ethoxyl groups when treated by Zeisel's method ; it may
therefore be regarded as triethoxytripTienodioxazine, Ci8H7(OEt)3lN'202,

but further investigation of the matter is required. It is best
obtained by heating a solution of paramidophenetoil (41*1 grams)
with sulphuric acid (83 grams), water (500 c.c), and a 3 per cent,

solution of hydrogen peroxide (680 grams) at 100°, and after some
days evaporating with more sulphuric acid and hydrogen peroxide
until no more carbonic anhydride is evolved ; the crystals which
separate are boiled several times with much water, and finally

digested twice with 300 grams of alcohol at 60°. 134 grams of
paramidophenetoil yield 57 grams of the dye. The new compound
forms a cinnamon-brown, crystalline powder which partially sublimes
in iridescent, brown needles. It is a feeble base and, with concen-
trated mineral acids, yields violet or blue salts which are soluble in

excess of the acid with an intensely blue colour; when such solutions

are diluted, the original compound is precipitated unchanged

.

1 milligram of the compound will impart a sky-blue colour to 1000
c.c. of concentrated sulphuric acid. Triethoxytriphenodioxazine dis-

solves in about 900 parts of alcohol, more easily in xylene, benzene,
aniline, and chloroform, and most easily in glacial acetic acid, from
which it will crystallise, and in pyridine ; in water and ether it is

almost insoluble. The acetyl derivative is of uncertain composition ; it

appears to contain more acetyl than would suffice to replace the three
ethoxyl groups. The platinochloride is unstable, and dissolves in
sulphuric acid with a blue colour. The leuco-hase, C24H24N2O5, ob-

I



\

ORGANIC CHEMISTRY. 159

tained by heating the dye with xylene and phenylhydrazine (compare
Seidel, loc. cit.), crystallises in microscopic, white needles, which are
converted into the original dye during the process of drying. The
hydrochloride, C24H22N205,2HC1, forms crystals which are violet by
transmitted light, and nearly black, with a greenish lustre, by reflected
light.

Quinone, carbonic anhydride, acetic acid, oxalic acid, and resinous
substances are also produced by the oxidation of paramidophenetoil

;

when the oxidation is effected by potassium permanganate in the cold,

the yield of carbonic anhydride and quinone is much less, and parazo-
phenetoil melting at 159° (Beilstein, Handbuch, gives 157° and 160°)
is produced to a considerable extent. This is the product of the
oxidation which gives a blood-red colour with sulphuric acid, and the
author attributes the red colour of the earlier samples of commercial
phenacetin to the presence of this substance.

From the mother liquor of the permanganate mixture from which
the parazophenetoil had crystallised out, brownish needles of a covi-

pound CisHigNaOa + HgO were obtained; these melted at 178°, and
their formula corresponds with that of parazoxyphenetoil. As this

substance has not yet been described, the author prepared it (see

below), and found that the crystals melting at 178° are not identical

with it ; so the constitution of the said crystals is still uncertain, but
inasmuch as they give the same carmine-red colour with fused chloral

hydrate as azoxy-compounds, including parazoxyphenetoil, generally

do, there is strong evidence that they are paroxyazophenetoil.
Parazoxyphenetoil, CieHiglSraOa, is prepared by reducing paranitro-

pheneto'il (5 grams) in 95 per cent, alcohol (100 grams) with 10 per
cent, sodium amalgam at 10°, keeping the mixture at 0° for two
hours with frequent shaking. When recrystallised, it forms bright-

yellow tables which melt at 136'6° (uncorr.), and dissolve easily in

hot alcohol.

FarahydrazophenetoU, obtained by reducing parazophenetoil with
ammonium sulphide in alcohol, crystallises in white- needles which
melt at 118—119°.
The red colour of commercial carbolic acid is probably to be attri-

buted to the presence of the colouring matter described in this paper.

A. G. B.
Action of Nitric Acid on Dimethylorthanisidine (Dimethyl-

orthomethoxyaniline). By P. van Romburgh (Compt. rend., 113,
505—508).—Grimaux and Lefevre obtained a substance melting at
135° by heating dimethylorthanisidine with ordinary nitric acid and,

when nitrous vapours appeared, immediately precipitating with water.
They gave to this compound the formula

{Compt. rend., 112, 727). This result appears to differ from what has
been observed in connection with other aromatic amines by the author
(Bee. trav. Ghim., 3, 409), and confirmed by Gattermann {Ber., 18,

1482).

The author has prepared the product melting at 135° by the method
given by Grimaux and Lefevre. It contains 22*2 per cent, of nitrogen

;
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a substance of the above formula would contain 19-58 per cent.

When boiled with phenol, the solution becomes red, and on the addi-

tion of alcohol, a reddish-orange product is obtained, melting at 168°.

The author has shown that nitramines under these circumstances have

a nitro-group displaced by hydrogen {Uec. trav. Chim., 5, 241); he

now finds the same reaction to occur with nitrosamines. The orange-

red product is also obtained on boiling the nitramine of dinitro-

niethylorthanisidine with phenol. Its composition is as follows :

—

OMe-C6H2(N02)2-NHMe.

To prove that the substance melting at 135° has the composition

OMe'C6H2(N02)2*NMe*NO, the author has prepared it from the corre-

sponding nitramine, certainly containing only one methyl group. The
preparation melts at 135°, and has the same characters as the substance

prepared by the method of Grimaux and Lefevre. W. T.

Phenacetin. Metethoxyorthophenylenediamine. By W.
AuTENEiETH and 0. HiNSBERG {Arcli. Pharm., 229, 456—467.)—To
distinguish between antifebrin, antipyrin, and phenacetin, the sub-

stance is boiled for a short time with 10—12 per cent, nitric

acid ; under these conditions, phenacetin colours the solution yellow to

orange, and an intensely yellow nitro-derivative crystallises on cooling.

Orthonitrophenacetin,

N02-C6H3(OEt)-N'H-COMe [OEt : 1^02 : NHCOMe = 4:2:1],
is prepared as described above. It crystallises from water in long,

soft, silky, yellow needles, melts at 103°, and dissolves in hot water,

hot dilute alcohol, absolute alcohol, ether, and chloroform. When
dissolved in hot alcohol and boiled for a short time with rather more
than the theoretical quantity of potassium hydroxide, it is converted
into orthonitrophenetidine, N02'C6H3(NH2)-OEt [OEt : ^"02 : NH2 =
4:2:1], which crystallises as the solution cools in brilliant, red,

lustrous prisms, melts at 113°, and dissolves in hot alcohol, ether,

and chloroform.

Metethoxyorthophenylenediamine, C6H3(NH2)2*OEt [OEt : (NHo)2
=: 4 : 2 : 1], is prepared by reducing orthonitrophenetidine with
zinc-dust in boiling alcoholic soda ; the frothing of the solution

indicates the end of the reaction ; the liquid is filtered and evaporated
in hydrogen ; the residue is treated with a little water, which
separates the diamine as a brown oil ; this is washed with water, dried
on a porous plate, and distilled. The new compound, when freshly
distilled, forms long, white, slender needles, which rapidly resinify

and become red or brown in air. From ether, it crystallises in

brilliantly lustrous, greyish-white laminae which are pretty stable

when dry. It melts at 71—72° and distils between 294° and 296° ; it

dissolves partially in water and easily in alcohol, ether, and chloroform
;

it is a fairly strong base, turns litmus blue, and forms crystalline salts

with bibasic acids, of which the sulphate and oxalate are described.

Metethoxydihydroxyquinoxaline^

0EfCaH3<JJ°J [OEt : N, = 6 : 2 : 3],
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is prepared by heating metetlioxyortliophenylenediamine with excess
of oxalic acid in an oil-bath at 140—150° for half an hour (com-
pare Annalen, 237, 327), treating the product with sodium hydr-
oxide solution, filtering, and precipitating the quinoxaline from the
filtrate by strong hydrochloric acid. It crystallises from alcohol in

slender, pale-yellow needles, melts above 280", and dissolves sparingly
in cold water and alcohol, but hardly at all in ether. The sodium
salt was obtained.

MetetlioxydiacetylorthophenylenediaTnine,

OEt-C6H3(NHAc)o [OEt : (NHAc), = 4:2:1],

obtained from the diamine and acetic anhydride, crystallises from
water in lustrous, colourless prisms which melt at 189°

; it dissolves

sparingly in cold water, but rather better in hot water, alcohol, and
ether. The corresponding dihenzoyl derivative, OEt*C6H3(NHBz)o
[OEt : (N.HBz)3 = 4:2:1], is obtained by shaking an aqueous
solution of the diamine with benzoic chloride and excess of sodium
hydroxide ; it crystallises from alcohol in slender, white needles,

melts at 191—192°, and is insoluble in water, but somewhat freely

soluble in hot alcohol.

Metethoxydiphenylsulphonorthophenylenediamine,

OEt-C6H3(IS'H-S02Ph)2 [OEt : (IS'HSO.Ph), = 4:2:1],

is obtained when the diamine is shaken with phenylsulphonic
chloride and sodium hydroxide (compare Abstr., 1891, 49) ; the pro-

duct is dissolved in dilute sodium hydroxide solution, and reprecipi-

tated by strong hydrochloric acid ; it crystallises in slender, white
needles which melt at 159—160°, and dissolves in alcohol and ethei%

but not in water. The diethyl derivative, OEt-C6H3(NEt-S02Ph)2,
formed by heating the diphenylsulphone compound with excess of

ethyl iodide and sodium hydroxide in a refl.ux apparatus, crystallises

in slender needles, and melts at 121°. A. G. B.

Action of Diazobenzene on Acetonedicarboxylic Acid. By
H. V. Pechmanx and K. Jenisch (Ber., 24, 3255—3260).—The action

of diazobenzene salts on certain fatty compounds containing a
methylene group, the hydrogen atoms of which are displaceable, does

not always give rise to compounds of the same type, for example,
Japp and Klingemann (Trans., 1888, 521, 538) showed that the

so-called benzeneazoacetone from acetoacetic acid and diazobenzene
chloride is pyruvaldehydrazone ; whilst Beyer and Claisen (Abstr.,

1888, 827) obtained azo-compounds by the action of diazobenzene
chloride on derivatives of acetone.

Disbenzeneazoacetone, CO(CH2*N2Pb)2, is produced when crude

acetonedicarboxylic acid (50 grams) is dissolved in water (5 parts)

cooled to O'^', a solution of diazobenzene chloride (2 mols.) carefully

stirred in, and sodium acetate added ; the red precipitate is collected,

dried, washed with benzene, and crystallised from dilute alcohol, when
it separates in stellate groups of yellowish-red needles, and melts at

175—176°. It has both acidic and basic properties in a slight degree,

and dissolves in concentrated mineral acids with a violet colour. On
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adding concentrated hydrochloric acid to its alcoholic solution, small^

blue needles separate which, become red on exposure to the air; it

is soluble in boiling sodium hydroxide solution ; it can be reduced by
tin and hydrochloric acid, and when heated with an equal weight of

phenylhydrazine at 120° for half an hour, it yields the hydrazone,

NHPh-N;C(CHo'N2Ph)2, which crystallises in hexagonal plates, melts

at 166°, and dissolves in concentrated sulphuric acid with a green
colour. When the hydrazone is boiled with 3 to 4 times its weight of

acetic anhydride, theJ>?/ra2;oZe£Zen^7ai^^;e,CMe«^p/ to- p, v^C'CHg'NgPh,

is formed ; this crystallises from light petroleum in lustrous, golden
plates, and melts at 125°. In conclusion, attention is drawn to the
fact that the above-described azo-compound is quite distinct from the
compound Ci5H]4N40, obtained by Bamberger and Wulz (Abstr.,.

1891, 1449) by the action of acetone on diazobenzene chloride in the
presence of alkali. A. R. L.

Action of Phenylhydrazine on Acetonedicarboxylic Acid.
By H. V. Pechmann and K. Jexisch {Ber., 24, 3252—3255).—When
a mixture in molecular proportions of crude acetonedicarboxylic acid,

dissolved in water (8 parts), concentrated hydrochloric acid, and
phenylhydrazine is heated on the water-bath for several hours, and
sodium carbonate is added to incipient turbidity, methylphenyl-
pyrazolonecarboxylic acid (Abstr., 1891, 673) separates after a time
in crystals, and a further quantity is obtained on adding sodium
carbonate to the filtrate. When the last-mentioned acid is heated at
160", and then distilled under a pressure of 100 mm., Knorr's methyl-
phenylpyrazolone passes over.

When crude acetonedicarboxylic acid (50 grams) is dissolved in a
little water, neutralised with sodium carbonate, cooled to 0°, and
treated with a solution of phenylhydrazine hydrochloride (2 mols.),in
water (400 grams), carbonic anhydride is evolved, and yellowish
needles separate ; the substance is insoluble in cold water, but soluble
in the hot liquid, and is perhaps the phenylhydrazine salt of the hydr-
azone of acetoacetic acid, N>HPh!CMe*CH2'COOH,N2H3Ph. It remains
unaltered for several days in the presence of water, but in the dry
state decomposes with the evolution of carbonic anhydride yielding an
oil of disagreeable odour; when the latter is dissolved in dilute hydro-
chloric acid, reprecipitated with alkali, and dissolved in 50 per cent.

alcohol, the addition of alcoholic oxalic acid causes a precipitate of
phenylhydrazine oxalate, whilst acetonephenylhydrazone, boiling at
195—200° (20 mm.), can be extracted from the filtrate by means of
ether. A. B. L.

Symmetrical Bisphenylhydrazone of Mesoxaldehyde. By
E. Bamberger {Ber., 24, 3260—3264).—Pyruvaldehydephenyl-
hydrazone is not the sole compound formed from acetoacetic acid
and diazobenzene chloride (see Japp and Klingemann, Trans.,

1888, 538), the author having separated a compound CiaHuNiO,
melting at 134—135°, identical with that recently described by him-
self and Wulz (Abstr., 1891, 1449), by allowing the benzene filtrate
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from the crystals of the pyruvaldehydrazone to evaporate, treating the
tarry residue with alcohol, and finally crystallising from boiling
alcohol. The following facts prove that this compound is mesoxalde-
hydehisphenylJiydrazone, CO(CHIN2HPh)2. When an aqueous solution
of acetoacetic acid (1 mol.) is treated at 0° with one of diazobenzene
chloride (2 mols.), and a large excess of 20 per cent, sodium hydroxide
solution cautiously added, the mesoxaldehydebisphenylhydrazone is

precipitated ; it is the chief product, and the same compound is

formed when a concentrated aqueous solution of diazobenzene
chloride (1 mol.) is added to pyruvaldehydrazone (1 mol.) dissolved
in alcohol. The azo-derivative, Ci5Hi4N'40, obtained by v. Pechmann
and Jenisch (preceding abstract) from acetonedicarboxylic acid is

formed in small quantities simultaneously with the isomeric mesox-
aldehydebisphenylhydrazone, and the further investigation of it is

being carried on by the author. A. R. L.

Action of Oximes on Diazo-compounds. By J. Mai (Ber., 24,
3418).—On adding diazobenzene chloride in aqueous solution to benz-
aldoxime dissolved in soda, a voluminous precipitate is formed which
quickly becomes dark yellow ; the compound crystallises from a
mixture of alcohol and ether, and is colourless when pure. It prob-
ably has the formula PhNa'O'NICHPh, and is to be regarded either

as an ether, or as an hydroxylamine anhydride derivative. On treat-

ment with dilute hydrochloric acid, benzaldehyde and diazobenzene-
imide are obtained.

Similar compounds are formed from isobenzaldoxime, acetoxime,
and ethylaldoxime, and as other diazo-derivatives may be substituted
for the diazobenzene chloride, the reaction appears to be a greneral

one. J. B. T.

Molecular Transformations of the Aldoximes. By R.
Beheend (Ber., 24, 3088—3090).—The author (Abstr., 1891, 1032)
has obtained a- and [^-paranitrohenzaldoximes by treating dinitroso-

paranitrobenzyl with potash, and found that, while the /3-oxime is

converted into the a-variety by the action of hydrochloric acid on its

ethereal solution, the a-oxime undergoes no corresponding change. He
now finds that, as Goldschmidt has informed him by letter, the latter

change does take place when an ethereal solution of the a-oxime is

saturated with hydrogen chloride, whereas, to convert the /3- into the
a-oxime, the ethereal solution of the former should be treated with
only a moderate amount of hydrogen chloride. C. F. B.

Synthesis of Weselsky's Resorcinol Blue. By R. N'ietzki

( J5er., 24, 3366—3369 ; compare Abstr., 1890, 156).—Resazurin is pre-

pared by dissolving nitrosoresorcinol and resorcinol in molecular pro-

portion in alcohol ; the solution is cooled, mixed with finely-divided

manganese dioxide (1 mol.), and sulphuric acid (2 mols.) diluted

with an equal bulk of water is slowly added, the liquid becomes
cherry red, and, as soon as a drop brought on to filter paper gives

a pure blue coloration with ammonia, the manganese dioxide is

filtered ofi", and the compound precipitated with water ; on treating
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the product witli soda, green crystals of sodium resazurinate are

formed. The mother liquid contains sodium resorufinate. Wesel-

sky's method of preparing resazurin consists in treating resorcinol

with a mixture of nitrous and nitric acids ; the nitrosoresorcinol,

which is probably first formed, immediately condenses with the excess

of resorcinol, whilst the nitric acid acts as an oxidising agent, and is

reduced to nitrous acid.

The author suggests the formula C6H30<^*q>CcH3-OH [0:N :

:= 1 : 3 : 4 ; OH : : = 1 : 3 : 4] for resazurin, which differs from
resorutin inasmuch as it contains the quinonoxime group instead of

the quinonimide radicle ; the objection that the formula represents

the compound as a rin^ consisting of 7 atoms may be met by writing

the oximido-group O-'T^'H, with a pentavalent nitrogen atom.

J. B. T.

Aromatic Secondary Chlorocarbamides and Tetra. substi-
tuted Carbamides. By S.^Paschkowezky (Ber., 24, 2905—2930).
—The author has prepared a number of new aromatic derivatives of

carbamide.
C TT

Thiodiphenylcarbamic chloride, SxC^p^-rr^^N'OOCl, is prepared by

heating thiodiphenylamine (10 grams) dissolved in benzene (250
grams) with twice the theoretical quantity of a 20 per cent, toluene
solution of carbonyl chloride for 2^ hours on the water-bath. The
yield amounts to 75 per cent, of that required by theory. It crys-

tallises from hot alcohol in small,, pale-yellow, lustrous, prismatic
needles, from toluene in large, well-formed, greenish prisms, and melts
at 171—172°. The crystals belong to the monosymmetric system;
a : b : c = 2-8615 : 1 : 1-4465. It is sparingly soluble in alcohol and
ether, easily so in hot benzene and toluene, sparingly in the cold.

At 17-5°, one part dissolves in 219 parts of alcohol (96 percent.), and
in 34 parts of benzene.

Phenyl thiodiphenylcarhamate is obtained by heating an alcoholic
solution of the preceding compound with sodium plienoxide on the
water-bath. It crystallises from alcohol in white, lustrous needles,
melts at 164°, and is soluble in hot alcohol, ether, benzene, and acetic
acid. At 16°, one part dissolves in 410 parts of alcohol, and in 50'6

parts of benzene.

JJnsymmetrical thiodiphenylcarhamide, S!(C6H4)o!N*CO'NIl2, is ob-

tained by heating thiodiphenylcarbamic chloride with alcoholic am-
monia on the water-bath for two hours. It crystallises in colourless
tablets, melts at 201—202°, and dissolves copiously (but with diffi-

culty) in boiling methyl and ethyl alcohols and ether, easily in benzene.
At 17-5°, one part dissolves in 331-5 parts of alcohol, and in 48*4 parts
of benzene. When heated in a sealed tube with alcoholic ammonia
for three hours at 140—150°, it yields thiodiphenylamine and carb-
amide. The same two substances are formed when it is distilled from
a retort into aqueous ammonia.

Thiotrijphenylcarbamide, S!(C6H4)2!N^*CO*NHPh, is obtained by heat-
ing thiodiphenylcarbamic chloride, dissolved in hot xylene, with a
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slight excess of aniline. Ifc crystallises from boiling alcohol in white,
lustrous needles which turn red on exposure to air, melts at 163—169°,

and dissolves copiously, but with difficulty, in boiling alcohol and
ether, easily in benzene and chloroform. At 17*5°, one part dis-

solves in 387 part,s of alcohol, and in 26*7 parts of benzene. When
heated with excess of aniline, it is easily converted into diphenyl-
carbamide and thiodipheny]amine. The same products are formed
by heating thiodiphenylcarbamic chloride with excess of aniline,

JJithiotetraphenylcarbamide, CO[N!(C6H4)2!S]2, is obtained by
heating a mixture of thiodiphenylcarbamic chloride with thiodiphenyl-
amine in molecular proportion at 220—260''. It crystallises from a
mixture of alcohol and benzene in colourless needles, having a red
lustre, melts at 231°, and is very sparingly soluble in alcohol, ether,

and acetic acid, copiously in cold, and very easily in hot benzene. At
17°, one part dissolves in 2300 parts of alcohol, and in 24 parts of

benzene. It is also formed when thiodiphenylcarbamic chloride is.

heated with thiodiphenylcarbamide for two hours at 200—280°.

When heated with concentrated hydrochloric acid at 240—250°,

hydrogen sulphide is produced together with a solid dark-green pro-

duct. Unlike tetraphenylcarbamide, it does not yield carbon dioxide
under these conditions (Ber., 11, 711).

Monothiotetraphenylcarhamide, NPh2*CO*N!(C6H4)2!S, is obtained by
heating molecular proportions of thiodiphenylcarbamic chloride and
dipbenylamine at 220—240° for three hours. The product is purified

by dissolving it in benzene and passing hydrogen chloride into the-

solution, when diphenylamine hydrochloride is precipitated ; the
filtrate is then evaporated to dryness, and the residue washed with
alcohol, and crystallised from hot alcohol. It forms colourless,

six-sided plates, softens at 163°, melts at 165°, and is soluble in cold

alcohol and ether, easily in cold benzene and boiling alcohol and ether,

and very easily in boiling benzene.

Thiotr{pJienyl-/3-7iaphthylcarbamide, CioN'7'HPh*CO'N!(C6ll4)2"S, is

obtained by heating thiodiphenylcarbamic chloride with phenyl-y8-

naphthylamine for three hours at 240—260°. It crystallises from
alcohol in greyish-white, nodular aggregates, melts at 169—170°, and
is easily soluble in boiling alcohol and ether, very ea.sily so in benzene
and acetic acid. At 15°, one part dissolves in 190*7 parts of alcohol,.

and in 29*5 parts of benzene.

Thiodiplienyldi-^-naphthylcarhamide, N(CinH7)2*CO*N!(C6H4)2!S, ob-

tained from di-/3-naphthylamine in a similar manner to the pre-

ceding compound, crystallises from a mixture of benzene and alcohol in

nodular aggregates, melts at 225°, and is sparingly soluble in boiling

alcohol and ether, easily in benzene and acetic acid. One part dis-

solves, at 16°, in 801 parts of alcohol, and in 181 parts of benzene.

Thiodi-^-iiapJithylcarhamic chloride, S<^p'"tt^]>!N''C0C1, is obtained

by heating thiodi - /3 - naphthylamine with carbonyl chloride at

160—170° for five hours. It forms small, white needles, melts at
254—255°, is almost insoluble in cold alcohol, very sparingly solable in

hot alcohol and cold benzene, more so in hot benzene and cold xylene,

and easily in boiling xylene. At 16*5°, one part dissolves in 1420 parts.
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of alcohol, and in 134 parts of benzene. When boiled with alcoholic

soda, it yields thiodi-y^-naphthylamine.

Fheuyl thiodi'/S-naphthylcarhamate, S!(CioH6)2"N'COOPh, is obtained

by heating the preceding compound with alcoholic sodium phenoxide
;

it forms small, greyish-white needles, melts at 215°, and is sparingly

soluble in both cold and hot alcohol and ether, cold benzene, and
acetic acid, but easily in hot benzene and acetic acid. At 16°, one
part dissolves in 489*5 parts of alcohol, and in 83 parts of benzene.

TJnsymmetrical thiodi-f3-naphthylcarbamide, S!(CioH6)2'.N'CO-NH2, is

obtained by heating thiodi-^-naphthylcarbamic chloride with excess

of alcoholic ammonia at 140—145° for three hours ; it crystallises from
benzene in almost colourless needles, which turn green on exposure
to air, decomposes at 215° without melting, and is almost insoluble in

cold alcohol, ether, and benzene, sparingly soluble in boiling alcohol

and ether, more so in boiling benzene, and easily in xylene.

Thiodi-ft-naplithylphenylcarhamide^ S!(CioH6)2iN'CO'NHPh, is ob-

tained by heating thiodi-/:i-naphthylcarbamic chloride dissolved in

xylene with twice the molecular proportion of aniline for f hour in a
reflux apparatus. It darkens at 180°, decomposes at 215—220° without
melting, and is sparingly soluble in alcohol, ether, and cold benzene,

xylene, and chloroform, fairly soluble in hot benzene, and easily so in

hot xylene and chloroform. At 17'5°, one part dissolves in 275*2 parts

of alcohol, and in 551*5 parts of benzene. When boiled with excess

of aniline, it yields thiodi-/3-naphthylamine and carbanilide.

Dithiotetra-/3-najphthylca7'hainide, CO[N!(CioH6)2^S]2, is prepared by
heating a mixture in molecular proportion of thiodi-y3-naphthyl-

carbamic chloride and thiodi-/3-naphthylamine dissolved in xylene
at 280° for five hours. It crystallises from benzene in yellowish, lus-

trous leaflets, melts above 35U°, and is very sparingly soluble in cold
alcohol, ether, benzene, and acetic acid, sparingly so in the boiling-

solvents, but easily in hot xylene.

Carbamides containing the group N!(CioH6)2iS, like thiodi-/3-naph-

thylamine, give a violet coloration with concentrated sulphuric acid.

Ethyl phenyl-^-najphthylcarhamate, CloHv'NPh'COOEt, obtained by
the action of sodium ethoxide on phenyl-/3-naphthylcarbamic chloride
in warm alcoholic solution, crystallises in long, white, silky needles,

melts at 93°, and dissolves somewhat easily in cold, easily in hot
alcohol and ether, and very easily in cold benzene.

Phenyl phenyl-fi-naphthylcarbamate is prepared in a similar way to
the preceding salt, crystallises in white needles, melts at 149"", is

sparingly soluble in cold alcohol, ether, benzene, and acetic acid,

easily so in the hot solvents. At 17°, one part dissolves in 278 parts
of alcohol, and in 43"4 parts of benzene.

Symrrietrical diphe7iyldi-^-naphthylcarbamide, CO(NPh'CioH7)2, is ob-
tained by heating a mixture of phenyl-/3-naphthylcarbamic chloride
with phenyl-y3-naphthylamine in molecular proportion for five hours
at 240—260''. It crystallises from alcohol in pale-yellow, polyhedral
granules, melts at 185—186°, and dissolves sparingly in cold alcohol

and ether, easily in cold, and very easily in hot benzene. When
heated with concentrated hydrochloric acid for four hours at
240—250°, it is decomposed into carbonic anhydride, yS-naphthol,
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and aniline. It is not altered by heating with ammonia or aniline

at 270°, or with aqueous potash at 240—250°, and distils almost un-
changed at 460°.

Triphenyl-^-naphthylcarhamide, NPha'CO-NPh-CioHr, is obtained by
heating phenyl-^-naphthylcarbamic chloride with diphenylamine at
200—240° for two hoars. It forms a pale-yellow, crystalline powder,
melts at 128°, and is easily soluble in cold alcohol and ether, very
easily in benzene.

U7isymmefricaldiphenyldi-/3--naphtJiylcarhamide, ]SrPh2*CO*N(CioH7)o,

is best obtained by heating diphenylcarbamic chloride with ^-dinaph-

thylamine for two hours at 200—220°. It is also obtained by heating
di-/3-naphthylcarbamic chloride with diphenylamine for three hours at

260°; tetra-/3-naphthylcarbamide (m. p. 29:3—294°) (Kym, Ber., 23.
1542) being formed at the same time. It melts at 103—104°, and is

somewhat easily soluble in cold, easily in hot alcohol and ether or

cold benzene, and very easily in hot benzene.

Phenyltri-/i-naphthylcarbamide, N'(CioIl7)/CO'N'Ph'CioH7, is ob-

tained on heating di-^-naphthylcarbamic chloride with phenyl-^-naph-

thylamine at 240—260° for three hours. It crystallises from acetic

acid in white nodules, melts at 168°, and is sparingly soluble in cold,

easily in hot alcohol and ether, and more easily in benzene and acetic

acid. At 16°, one part dissolves in 104'5 parts of alcohol, and in 22
parts of benzene.

Carhazole and Carbonyl Chloride.—Various experiments were made
with the object of preparing a carbamic chloride by the action of

carbonyl chloride on carbazole but without success. Carbonyl chloride

is without action on carbazole at 100°, 130°, or 200°, whilst at 250'^

carbonised products are obtained, together with unaltered carbazole.

The potassium derivative of carbazole gives no better results.

E. C. R.

Reduction of Aromatic Aldehydes. By P. Tiemann (Ber., 24,
3169—3175).—In a former paper, the author has shown (Abstr., 1886,

460) that whilst benzaldehyde readily yields benzyl acetate on treat-

ment with zinc-dust and acetic acid, orthohydroxybenzaldehyde is

thus converted into diorthohydroxyhydrobenzoin diesoanhydride.

Further investigation has shown that the reduction of aromatic alde-

hydes with zinc-dust and acetic acid proceeds differently according to

the conditions under which it is carried out ; thus parahydroxybenz-
aldehyde, which usually yields the corresponding alcohol or its acetate,

can even be converted into paracresol by long-continued boiling with
the reagents. If the reduction proceeds slowly, so that mixtures of

the alcohol and aldehyde are subjected for some time to the action of

zinc acetate and acetic acid, condensation takes place with formation

of substances resembling hydrobenzoin, according to the equation

R-CHO + R'CHs-OH = Ii-CH(OH)-CH(OH)-R.

The compound obtained by the author by the reduction of salicyl-

aldehyde, and described as diorthohydroxyhydrobenzoin diesoan-

hydride, is in reality a mixture of two isomerides melting at 116—11
7°
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jind 67—68° respectively, both of which have probably tlie constitu-

tional formula^_
1,^.^^^^.

Hyclrobenzoin itself contains two asymmetrical carbon atoms, and
should therefore exist in three isomeric forms ; the anhydride of di-

oi-tliohydroxyhydrobenzoin should also, according to theory, form a
similar number of isomerides : both of the above compounds are,

however, optically inactive, and could not be sepai-ated into optically

active constituents. The one melting at 67—68° is converted, on
boiling in acetic acid solution, into the higher melting isomeride.

If the reduction is carried out quickly, and at as high a tempera-
ture as possible, a portion appears to be converted into diorthohydr-

oxyhydrohenzo'in, HO-C6H,-CH./OH(OH)-CoH4-OH, which, on distilla-

tion, splits up into diorthohydroxystilheyie, CoH2(C6H4*OH)2, and water.

The experimental details of this research are given in the follow-

ing abstract. H. G. C.

Reduction of Salicylaldehyde by Zinc-dust and Acetic Acid.
By C. D. Haeries {Ber.,24, 3175—3180; see also previous abstract).

—In order to prepare the diorthohydroxyhydrobenzoin diesoanhydride

melting at 116—117°, a solution of salicylaldehyde in acetic acid is

boiled for 12 hours with an excess of zinc-dust, the solution diluted

with water, neutralised with soda, and extracted with ether. After
distilling off the ether, the residue is treated with potash, and the in-

soluble portion recrystallised from alcohol. The anhydride is thus
obtained in transparent needles readily soluble in ether and benzene,

sparingly in alcohol and acetic acid, and only slightly in hot water ; it

has a pleasant aromatic odour resembling that of fennel and geranium,
dissolves in sulphuric acid with a red coloration, and is not altered by
heating with dilute mineral acids or alkalis.

If the action of zinc is allowed to take place at 100°, a mixture of the

foregoing compound with an isomeride of lower melting- point is formed,
which may be separated into its constituents by repeatedly precipitat-

ing the alcoholic solution w^ith hot water. The more soluble portion

is thus obtained in crystals melting at 67—68°. Both anhydrides
appear to distil in a vacuum without decomposition, but the compound
of lower melting point is completely converted into its isomeride by
boiling in acetic acid solution for some time.

The anhydride of higher melting point is acted on by bromine in

acetic acid solution with formation of two dibromo-derixstives having
the composition Ci4H802Br.2, which commence to sublime at 235° and
245° respectively.

If the reduction of salicylaldehyde be carried out at 120°, and the

product distilled, potash extracts from the distillate diorthohydroxy-

stilbene, C2Ho'(C6H4*OH)2, which melts at 95°, is sparingly soluble in

water, readily in alcohol and ether, and forms a blue fluorescent solu-

tion in alkalis. Its dibenzoyl derivative, C2H2(C6H4-OBz)2, crystal-

lises from alcohol in matted aggregates of needles melting at 107—108°,

and unites directly with bromine, forming dibenzoyldiortholiydroxy-

sHlbene dibromide, 028H2oBr204, melting at 58—59°. H. G. C.
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Methyl OrthoTaydroxycinnamyl Ketone (Methyl Ortho-
cumaroketone) and its Derivatives. By C. D. Harries (Ber.,

24, 3180—3184).—Tiemann and Kees liave shown (Abstr., 1885,
1073) that helicin nndergoes condensation with acetone and alkah",

forming methyl gluco-orthocumaroketone, which is converted by the
action of emulsin into glucose and methyl orthocnmaroketone. The
latter compound may also be readily obtained by the action of dilute

alkali and acetone on salicylaldehjde ; the mixture, after remaining
for two days, is acidified with hydrochloric acid and freed from un-

altered salicylaldehyde by distilling in a current of steam. The
insoluble product remaining in the liquid after cooling is recrystal-

lised from benzene with the addition of animal charcoal, and then melts

at 139°, as given by Tiemann and Kees. It is readily soluble in alcohol,

ether, and hot water, and is coloured bluish-violet by ferric chloride

in aqueous solution. When the ketone is dissolved in alcoholic sodium
ethoxide and ether added, the sodium compound separates in pure
condition as a deep yellow substance.

When methyl orthocnmaroketone is treated with benzoic chloride in

alkaline solution, it yields the benzoyl derivative, CloHgOoBz, which
crystallises from dilute alcohol in white needles melting at 87—88°

;

the acetyl and methyl derivatives are oils. The ketone also readily

combines with phenylhydrazine and hydroxylamine, forming the

phenylhydrazone, CioHioOlNsHPh, and the oxime, CioHioO!N'-OH ; the

former separates in yellow flakes, which, after recrystallisation from
dilute alcohol, melt at 159—160°, and the latter forms white crystals

melting at 84—85°.

On reduction with sodium amalgam, methyl orthocnmaroketone is

converted into secondary methylorthocumaryl alcohol,

HO-CsHi-CHiCH-CHMe-OH,

which, after purification, forms compact plates melting at 47—48°.

It is readily soluble in alcohol, ether, benzene, and hot water, gradu-
ally becomes pink in the air, dissolves in sulphuric acid with a red-

dish-violet colour, and does not form an anhydride resembling
coumarin. Reducing agents appear to have no effect on the ethylene

linking in the side chain, nor does the ketone unite directly with
bromine. H. G. C.

Action of Sodium on Ketones and Aldehydes. By E. Beck-
MANN and T. Paul {Annalen, 266, 1—28 ; compare Abstr.,"^ 1889, 78).

—The authors have made a study of the sodium derivatives of various

ketones and of benzaldehyde ; their experiments have shown that

many of these substances resemble the organ o-metal lie compounds in

being very readily oxidised on exposure to the air, in being imme-
diately decomposed by water, and in combining with carbonic

anhydride to form salts of carboxylic acids. The sodium derivatives

were prepared by treating a solution of the ketone or aldehyde in

pure ether or benzene with excess of sodium, in the form of wire or

ribbon, air and moisture being excluded as far as possible ; the pro-

ducts were then washed and dried in an atmosphere of pure hydro-
gen, in an apparatus specially devised for the purpose ; in spite of all

VOL. LXII. n
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precautions, it was found impossible to avoid partial oxidation, and
the preparations usually contained a little metallic sodium. When
drv carbonic anhydride is passed into ether containing one of these

sodium derivatives in solution or in suspension, combination generally

takes place, accompanied usually by a change in colour ; the com-
pounds produced in this way are extremely hygroscopic, and decom-
pose on exposure to the air.

The sodium derivative of benzophenone (loc. cit.) is immediately
decomposed by water, yielding benzopinacone (m. p. 184°), benzo-

phenone, and benzhydrol (m. p. 67°), the relative quantities of these

three products depending greatly on the conditions of the experi-

ment. It combines with carbonic anhydride under the conditions

just stated, being thereby converted into a yellow powder; this sub-

stance is decomposed by water, yielding approximately equal quanti-

ties of the sodium salt of benzilic acid and benzophenone. These
reactions are best explained by assuming that sodiobenzophenone and
its carboxyl derivative have the constitutions expressed by the formulas

CPhaNa-O-CPha-O^a and COOXa-CPh/O-CPh^-O-COONa respec-

tively ; analyses of the two compounds gave results in accordance
with these formulae.

The sodium derivative of phenyl a-naphthyl ketone is a greenish-

yellow powder, and is decomposed by water, yielding a yellow oil

;

this oil is doubtless a mixture of various compounds, and was proved
to contain a crystalline substance melting at about 130°, which is

most probably phenyl-a-naphthylpinacoline. When phenyl sodio-a-

naphthyl ketone is treated with carbonic anhydride, it is converted
into a yellow powder, which on decomposition with water yields the

sodium salt of phenyl-a-naphthylglycollic acid and phenyl a-naphthyl
ketone; it seems probable, therefore, that this carboxy-derivative has
a constitution analogous to that of the corresponding benzophenone
derivative, a view which is in agreement with the analytical results.

Phenyl-cc-naphthylglycolHc acid, CigHuOg, can be conveniently pre-

pared from phenyl sodio-a-naphthyl ketone, as it is unnecessary to

purify the carboxy-derivative. It crystallises from hot water or dilute

filcohol in colourless, well-defined plates or needles, which contain

2 rnols. H2O and melt at 108—115^ with elimination of water; it

separates from benzene and carbon bisulphide in anhydrous, short

prisms melting at 148°.

When acetophenone is treated with sodium, the ethereal solution

turns greenish, and then a colourless powder is deposited ; if, how-
ever, this powder is left in contact with sodium for a long time, it

first turns brown and then dark-violet. On decomposing sodaceto-

phenone with water, acetophenonepinacone (m. p. 122-5°), aceto-

phenone, and other compounds are formed. When the sodium
derivative is treated with carbonic anhydride, it yields a yellowish

substance which is decomposed by water ; if the alkaline solution is

extracted with ether, the same compounds are obtained as from,

sodacetophenone, and benzoylacetic acid (m. p. 100°) remains in the

aqueous solution. The constitution of these two sodium compounds
is probably expressed by the formulae 0:N'a-CPhMe-CPh(0H)-CH2Na
and CO0Na-0-CPhMe-CPh(OH)-CH2-COONa respectively.
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The sodium derivative of deoxybenzom is very readily soluble in

ether, and is best obtained by treating a concentrated solution of the

ketone in pure benzene with sodium ; it is a very hygroscopic, pale-

yellow substance, and is readily decomposed by water, yielding deoxy-
benzoin. The benzene mother liquors obtained in the preparation and
purification of this sodium derivative contain deoxybenzoinpinacone
(m. p. 213°) and toluylene hydrate (m. p. 62°). On passing carbonic

anhydride into an ethereal solution of sodiodeoxybenzoin, a reddish-

yellow substance is precipitated; this compound is decomposed by
water, yielding deoxybenzoin and an acid which could not be isolated,

but which is most probably phenylbenzoylacetic acid. When the

aqueous solution of the acid formed in this way is quickly separated

from the ethereal solution of deoxybenzoin and then treated with
hydroxylamine, a crystalline acid which melts at 159*5°, and which

has probably the constitution M ^CPh'COOH, is obtained. From

these reactions, and from the results of analyses of the two sodium
derivatives, the authors conclude that they have the constitution

COPh-CHNaPh and COPh-CHPh-COON'a respectively.

When an ethereal solution of benzile is treated with sodium, there

is formed a yellow, flocculent substance which afterwards changes to

a deep violet powder ; this compound oxidises very energetically on
exposure to the air, and is decomposed by water into benzile and
benzoin, but it seems to be unacted on by carbonic anhydride ; its

constitution is probably expressed by the formula

COPh-CPh(ONa)-CPh(ON'a)-COPh.

The compound formed by the action of sodium on a benzene solu-

tion of benzaldehyde is a dark-green powder, which becomes much
lighter in colour when washed and dried ; it oxidises very readily on
exposure to the air, and when treated with water it gives hydro-

benzo'in and a trace of benzoic acid. It combines with carbonic

anhydride, yielding a brownish-yellow substance which is quickly

decomposed by water with formation of hydrobenzoin, sodium hydro-
gen carbonate, and a trace of benzoic acid. The following formulae,

OXa-CHPh-CHPh-ONaand COONa-0-CHPh-CHPh-O-COONa, prob-

ably represent the constitutions of these two sodium derivatives.

F. S. K.

Bromination of Bromobenzoic Acids. By A. Glaus and A.
Rem (Annale7i, 266, 203—209).—Dibromobenzoic acid [COOH : Br,
= 1:3:4] is formed in small quantities by the bromination of

benzoic acid, but the reaction is a very complicated one; by the

bromination of metabromobenzoicacidat 220—230°, the 3 : 4-dibromo-
acid is produced in even smaller quantities, if at all. When benzoic

acid is treated with nascent bromine, in very dilute aqueous solution,

at a temperature below 70—80°, not inconsiderable quantities of para-

bromobenzoic acid are obtained, but dibromo-acids are not produced iu

any appreciable quantity.

When orthobromobenzoic acid is heated with bromine (1 mol.) and
water at 3 50—160" for 8 to 10 hours, dibromobenzoic acid [COOH : Br^
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= 1:2:5] is prodaced
;
parabromobenzoic acid is nofc acted on at

180°, but at 200° it is converted into tribromobenzoic acid [COOH : Brs
=: 1 : 3:4:5], some of the monobromo-acid remaining unchanged.

These experiments show that in benzoic acid substitution is not

limited solely to the meta-posifcion relatively to the carboxyl group, but

that, under certain conditions, the ortho- and para-hydrogen atom.s

may also be displaced. F. S. K.

Nitration of Orthochloroparatoluic Acid. By A. Glaus and
N. Davidsen {Annalen, 265, 341—350).—The following experiments

prove that the nitrochlorotoluic acid (m. p. 180°) previously de-

scribed (Abstr., 1889, 988) has the constitution [COOH : 01 : Me r'NO^

=: 1:2:4:5]; the magnesiuvi salt of this acid is readily soluble in

water, from which it crystallises in large, hexagonal plates containing

8 mols. H2O.
Nitrochloro'paratoluidine [NH. : 01 : Me : NOo =1:2:4:5] is best

prepared by treating dry chlorotoluidine nitrate with pure sulphuric

acid cooled to about —15° ; the yield is quantitative. It crystallises

from hot alcohol in orange-red plates, melts at 1295° (uncorr.), and is

only sparingly soluble in boiling water and dilute acids, but readily in

ether, alcohol, &c. The acetyl derivative, NOa-OsHgOlMe-NHAc,
crystallises from alcohol in small, almost colourless needles, melts at

148° (uncorr.), and is not decomposed by boilins^ sulphuric acid ; when
heated with fuming hydrochloric acid at 150°, it is reconverted into

nitrochloroparatoluidine.

NitrocMoroparatohiidine [ISTHg : 01 : Me : NO2 = 1:2:4:6] is

formed when dry chlorotoluidine nitrate is treated with 80 per cent,

sulphuric acid cooled to about 0°
; it is best obtained by treating

chloroparacetotoluidide with nitric acid of sp. gr. 1*5 at about 20°, and
then decomposing the product with sulphuric acid. It crystallises

from alcohol in orange-coloured plates, melts at 70"5, and is readily

volatile with steam. The acetyl derivative crystallises in almost
colourless needles and prisms melting at 190° (uncorr.).

Nitrocliloroparatolunitrile [ON : 01 : Me : ISr02 = 1:2:4:5] is easily

obtained from the corresponding amido-derivative ; the yield of the
pure compound is 70 per cent, of the theoretical. It crystallises from
ether or alcohol in long, almost colourless needles melting at 93°

(uncorr.) ; when boiled with sulphuric acid orwith very dilute potash,

it is converted into the nitrochloroparatoluic acid (m. p. 180—181 '5°)

referred to above.

Amidochloroparatoluic acid [OOOH : 01 : Me : NHo = 1:2:4:5],
prepared by reducing the corresponding nitro-derivative (m. p.

180—181'5) with tin and hydrochloric acid in alcoholic solution, crys-

tallises from hot water in colourless needles melting at 220° (uncorr,).

The hydrochloride crystallises in slender, colourless needles, and melts

at about 245° with decomposition. The stannochloride is readily

soluble in water, and crystallises in colourless needles. When the
diazo-derivative of the amido-acid is treated with cuprous chloride, it

is converted into dichloroparatoluic acid [OOOH : OI2 : Me =
1:2:5:4], melting at 187° (uncorr.). The harium salt of this acid

crystallises from cold water in needles containing 4 mols. HoO.
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BromocJiloroparatolnic acid [COOH : CI : Br : Me = 1:2:5: 4],
prepared by decomposing the diazo-derivative of the amido-acid with
cuprous bromide, is almost insoluble in water, but readily in alcohol,

from which it crystallises in colourless, nacreous needles melting at

192—193° (uncorr.). The harium salt is readily soluble in water, from
which it crystallises in colourless needles containing \\ mols. HgO.

NitrocMoroj)aratoluic acid [COOH : CI : NO2 : Me = 1 : 2 : 3 : 4] is

formed in small quantities on nitrating orthochloroparatoluic acid,

and is best prepared from the isomeride (m. p. 181°) referred to

above by means of its magnesium salt, with 3^H20, which is more
soluble in water than that of the isomeric acid. It crystallises from
dilute alcohol in colourless needles, melts at 192° (uncorr.), and is in-

soluble in light petroleum ; when treated with a mixture of nitric and
sulphuric acids, it is converted into the dinitrochloroparatoluic acid

previously described. F. S. K.

Nitration of Metachloroparatolmc Acid. By A. Claus and P.

BoCHER (Annalen, 265, 351—363).— Three isomeric nitro-derivatives

are invariably produced when metachloroparatoluic acid is nitrated

under various conditions; 60—70 per cent, of the crude product
consists of the acid of the constitution [COOH : CI : Me : NO2 =
1 : 3 : 4 : 6], 20—30 per cent, of the corresponding 1:3:4: 5-deriva-

tive, and 5—10 per cent, of the 1:3:4: 2-acid. The three com-
pounds can be separated from one another by systematic fractional

crystallisation of the free acids and their barium salts alternately
;

they are all very readily soluble in acetone, ether, and alcohol, but
only sparingly in light petroleum, and very sparingly in benzene.

The 1:3:4: 6-acid can also be obtained in a pure condition from
nitrochloparatoluidine in the manner described below.

Niirochloroparacetotoluide [NHAc : CI : Me : NO2 = 1 : 3 : 4 : 6] is

prepared by nitrating chloroparacetotoluidide with acid of sp. gr. 1*52

;

it crystallises from alcohol in lustrous plates and in small needles,

both forms melting at 113° (uncorr.).

Nitrochloroparatoluidine [NH2 : CI : Me : IS'02 =1:3:4:6], ob-

tained by decomposing the acetyl derivative with boiling alcoholic

potash, crystallises from hot alcohol, in which it is readily soluble, in

lustrous, golden plates, melts at 165° (uncorr.), and is only sparingly

soluble in hot water ; it is readidly volatile with steam. The correspond-

ing m^?'i7e crystallises in large plates, sublimes without decomposition,

melts at 157° (uncorr.), and is readily soluble in alcohol. The corre-

sponding acid, obtained by treating the nitrile with concentrated sulph-

uric acid at about 200°, crystallises from alcohol in colourless needles,

melts at 184—185°, and sublimes without decomposition. The harium
salt, with l^HoO, crystallises in large, colourless, hexagonal plates.

The calcium salt and the bluish-green copper salt are anhydrous, but
the potassium salt crystallises in plates containing ^ mol. H2O.

Am,idochloroparatoluic acid [COOH : CI : Me : NH3 =1:3:4:6]
is obtained when the nitro-acid just described is reduced with iron

and hydrochloric acid ; it crystallises from alcohol in colourless

needles, and melts at about 220°. When its diazo-derivative is treated

with cuprous chloride, dichloroparatoluic acid (m. p. 187°) is ob-
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tained. This fact proves that the nitro-acid has the constitution

assigned to it above.

JSTitrochloroparatoluic acid [COOH : CI : Me : N'Oo = 1:3:4:5]
is moderately easily soluble in water, from which it crystallises in

slender, colourless needles melting at 159° (uncorr.) ; it is identical

with the acid obtained by Claus and Beysen from dilute nitroparatoluic

acid, and both compounds yield one and the same dichloroparatoluic

acid (m. p. 188°). The barium salt crystallises from water, in which it

is readily soluble, in short, thick prisms containing 1 mol. H2O. The
calcium salt crystallises in colourless, anhydrous needles. The am-
monium salt and the potassium salt are readily soluble in water, but
the silver salt is insoluble.

Nitrochloroparatoluic acid [COOH : CI : Me : NO2 = 1:3:4:2]
crystallises from water, in which it is readily soluble, in colourless,

nacreous plates, and melts at 211°. The barium salt, with IfH2O,
crystallises in characteristic stellate forms. The calcium salt crystal-

lises in lustrous, anhydrous needles. F. S. K.

Nitration and Bromination of Orthobromoparatolnic Acid.
By A. Clatjs and J. Herbabxy (Anrialen, 265, 364—378).—When
orthobromoparatoluic acid is treated with nitric acid, two isomeric
nitro-derivatives are obtained ; the compounds are most easily sepa-
rated by means of their magnesium salts.

The nitrobromoparatoluic acid of the constitution

[COOH : Br : Me : NO2 = 1 : 2 : 4 : 5]

is formed in by far the larger quantity ; it crystallises from alcohol in

colourless, nacreous plates, melts at 203° (uncorr.), and is very readily

soluble in ether, and moderately easily in hot benzene, but only spar-
ingly in hot water. The sodium, salt, with 4|-H20, crystallises in large,

efflorescent plates, and is readily soluble in water and alcohol. The
potassium salt, with IH2O, and the barium salt, with 5H2O, crystallise in
needles ; the calcium salt, with 5H2O, forms large, efflorescent plates or
prisms. The magnesium salt, with 7JH2O, crystallises in lustrous plates.

The chloride, N02-C6H2BrMe-COCl, crystallises from light petroleum in

colourless plates, melts at 60° (uncorr.), and is readily soluble in chloro-

form. The amide, ]S'02*C6H2BrMe'CO'NH2, crystallises in colourless
needles, melts at 191° (uncorr.), and is readily soluble in alcohol,

but more sparingly in water. The ethyl salt, NOa'CgHaBrMe'COOEt,
melts at 61° (uncorr.), and crystallises from alcohol in colourless, lustrous
needles. When the acid is oxidised with potassium permanganate, it

yields a bromomonitroterephthalic acid ; this compound crystallises

from hot water in colourless needles, which seem to melt at 260—261°.

Nitrobromoparatoluidine [NHg : Br : Me : ^02 = 1:2:4:5] is

easily obtained by dissolving orthobromotoluidine nitrate in sulphuric
acid cooled to 0°

; it crystallises from glacial acetic acid or alcohol in
pale-yellow needles, melting at 121° (uncorr.). The corresponding
nitrile [dST : Br : Me : NO2 = 1:2:4:5] melts at 132° (uncorr.), and
is readily soluble in alcohol, ether, benzene, and chloroform, but only
sparingly in hot water ; when boiled with moderately concentrated
sulphuric acid, it is converted into the nitrobromoparatoluic acid
(m. p. 203°) described above.
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Nitrohromoparatoluic acid [COOH : Br : NOa : Me =1:2:3:4]
is only formed in small quantities (6—8 per cent.) in nitrating ortho-
bromoparatoluic acid ; it crystallises from alcohol and hot water in
slender, colourless needles, melts at 214° (uncorr.), and sublimes in
slender needles. The magnesium salt, with SiHoO, crystallises in colour-
less plates, and is more readily soluble in water than the correspondino"
salt of the isomeric acid described abov^e. The barium salt, with 4H2O
crystallises in large rhombic plates.

Nito'ohromoparatoluonitrile \_C^ : Br : Me : NO2 = 1:2:4:6] can
be prepared by diazotising nitrobromotoluidine (m. p. 64°) in ice-cold
70—80 per cent, sulphuric acid solution, and immediately addino* a
solution of copper sulphate and potassium cyanide ; it crystallises from
alcohol in yellowish needles, melts at 130° (uncorr.), and is very spar-
ingly soluble in hot water, but readily in benzene, ether, and chloroform.

Nitrohromoparatoluamide [CO-NHs : Br : Me : NO2 = 1:2:4:6]
is formed when the preceding compound is boiled with dilute

(1:1) sulphuric acid for 8—10 hours ; it crystallises from boiling
water in colourless needles, melts at 171° (uncorr.), and is readily
soluble in alcohol, ether, benzene, and chloroform.

Nitrohromoparatoluic acid [COOH : Br : Me : NO2 =1:2:4:6]
is obtained in small quantities when the corresponding amide is

heated at 220—230° with 20—25 per cent, hydrochloric acid; it

crystallises from boiling water in small, colourless needles, melts at
206°, and is very readily soluble in ether, alcohol, chloroform, &c.
When orthobromoparatoluic acid is heated with bromine and water

at 90—95° for 4— 5 hours, the sole product is a dibromoparatoluic acid,

[COOH : Br2 : Me = 1 : 3 : 6 : 4] melting at 199° (uncorr.), which
has been previously prepared by Schultz and Fileti. The sodium salt of

this dibromo-acid crystallises in large plates containing 7 mols. HoO.
The chloride, C6HoBr2Me*COCl, forms colourless, lustrous needles, and
melts at 60°.

Dibromoparatoluic acid [COOH : Bra : Me = 1:2:3:4] was ob-

tained in small quantities from the corresponding nitrohromoparatoluic
acid ; it forms colourless crystals, and seems to melt at 194".

Dibromoparacetotoluidide[NIlAc : Br2 : Me =1:2:6:4], can be pre-

pared by heating dibromoparatoluidine (m. p. 73°) with acetic chloride

at 100° ; it crystallises in long, coloarless needles, melts at 183°

(uncorr.), and is reconverted into dibromoparatoluidine by boiling

alcoholic potash.

Dibromoparatoluonitrile [CN : Bra : Me = 1:2:6:4], prepared
from dibromoparatoluidine, crystallises in long, colourless needles,

melts at 156° (uncorr.), sublimes in needles, and is readily volatile with
steam; it is insoluble in water, but dissolves freely in alcohol, ether,

benzene, and chloroform. When boiled with 50 per cent, sulphuric

acid, it is converted into the corresponding amide; this compound
crystallises from boiling water in small, colourless plates melting at
148° (uncorr.), and is readily soluble in alcohol, ether, and chloroform.

Dibromoparatoluic acid [COOH : Bi-g : Me = 1:2:6:4] is ob-

taiued when the amide just described is heated with concentrated

sulphuric acid at 240° ; it crystallises and sublimes in colourless needles,

melts at 182° (uncorr.), and is only sparingly soluble in hot water,

but dissolves freely in ether, alcohol, and chloroform. F. S. K.
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Dibromoparatoluic Acid. By A. Claus and R. Seibert

(Annalen, 265, 378—880).

—

Bihromoparatoluonitrile [CN : Brg : Me =
1:3:5:4], prepared from the corresponding dibromotoluidine,

crystallises from alcohol in lustrous needles melting at 49° (uncorr.) ; it

is readily volatile with steam, and dissolves freely in alcohol, ether,

chiloroform, and liot water. The corresponding acid is obtained when
the nitrile is boiled with potash ; it crystallises from alcohol in slender

needles, melts at 235—236° (uncorr.), and is readily soluble in alcohol,

ether, and chloroform, but only sparingly in water. The sodium salt,

with lE-'iO^ 'potassium salt, with 1^H20, and the barium salt, with 4H2O,
are colourless, crystalline compounds. The chloride, CeHaBraMe'COCl,
crystallises from ether in colourless needles melting at 80° (uncorr.).

The amide separates from ether in small needles, and melts at 117°

(uncorr.). The ethyl salt, CeHsBraMe-COOEt, crystallises from alcohol

in colourless needles melting at 79—80° (uncorr.). F. S. K.

Nitration of Orthonitroparatoluic Acid. By A. Claus and
J. JoACHixM (Armalen, 266, 209—222; compare Rozanski, Abstr.,

1890, 52).—Two dinitro-compounds are formed when orthonitropara-

toluic acid (m. p. 164°) is heated at about 100° for 4—5 hours with a
mixture of nitric and sulphuric acids ; the two products are separated

by fractional crystallisation from water.

The dinitroparatoluic acid of the constitution [COOH : (1^02)2 : Me
= 1:2:3:4] is always produced in by far the smaller quantity,

and is much more sparingly soluble in water than the isomeride

described below ; it crystallises in short, colourless, lustrous prisms,

melts at 248° (uncorr.), has an intensely bitter taste, and is readily

soluble in alcohol. The barium salt, with SHsO, and the calcium salt,

with IJHoO, are colourless, crystalline compounds, only moderately
easily soluble in water.

Diamidoparatoluic acid [(NH2)2 = 2:3], prepared by reducing
the preceding compound with tin and hydrochloric acid, crystallises

in yellowish needles, melts at 192°, decomposes at a higher tempera-
ture, and is only sparingly soluble in cold water, iDut readily in

alcohol and hot water ; in its aqueous solution, ferric chloride pro-

duces a red, flocculent precipitate, and its solutions in acids yield with
rhodizonic acid a brown azine, which dissolves in alkalis with a violet

coloration. The hydrochloride, C8HioN202,2HCl, forms granular
crystals, which soon assume a reddish hue. The barium salt is

moderately easily soluble in water, and crystallises in small, reddish-

yellow plates.

Dinitroparatoluic acid [COOH : (^02)2 : Me = 1 : 2 : 5 : 4] is

the principal product of the nitration of paratoluic acid ; it is readily
soluble in alcohol, and moderately easily in hot water, crystallising in

colourless plates which melt at 194°. The barium salt, with 2H2O, and
the calcium salt, with 2H2O, are colourless, crystalline compounds,
only moderately easily soluble in water. The corresponding diamido-
compound crystallises from boiling water in lustrous, blue or violet

needles, melts at 240° (uncorr.) with decomposition, and is very readily

soluble in alcohol ; when heated with ferric chloride in aqueous solution,
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a reddisli-brown precipitate is formed, and a strong odour of tolu-

quinone is observed. The hydrochloride forms brownish-red crystals.

Dinitroparatoluic acid [COOH : (^02)2 : Me = 1 : 3 : 5 : 4] is the

.sole product of the nitration of metanitroparatoluic acid ; it melts at

159° (uncoiT.). The barium salt and the calcium salt contain water of

crystallisation. The corresponding diamido-acid crystallises from water
in light grey needles, melts at 212^ (uncorr.) without decomposition

when quickly heated, and is readily soluble in alcohol ; its aqueous
solution, even when very dilute, gives an intense yellow coloration

Avith nitrous acid. The barium salt crystallises in anhydrous, light

grey plates. F. S. K.

Dinitroparatoluic Acids and their Derivatives. By A. Glaus
and C. Beyskn (Annalen, 266, 223—239).

—

Binitroparatoluonitrile

[CIT : (1^02)2 ' Me = 1:2:6:4] can be obtained by adding sodium
nitrite in small portions at a time to a well-cooled sulphuric acid

solution of 2 : 6-dinitroparatoluidine and, after keeping for a short

time, pouring the mixture drop by drop into ice-cold water; the
solution is filtered from unchanged dinitroparatoluidine, mixed in

the cold with a solution of copper cyanide, and then warmed on the
water-bath to complete the reaction. It crystallises from alcohol in

golden needles, melts at 103° (uncorr.), and is readily soluble in alcohol,

ether, chloroform, benzene, and glacial acetic acid, but only sparingly in

hot water. The corresponding amides prepared by boiling the nitrile

with moderately concentrated sulphuric acid, crystallises in yellow

needles, melts at 255—257° (uncorr.), and is readily soluble in alcohol,

ether, chloroform, and hot water.

Dinitroparatoluic acid [(1^02)2 = 2:6] is formed when the amide
•just described is heated at 220—230° for 8 hours with concentrated

hydrocliloric acid; it crystallises from boiling water in almost
colourless plates or prisms, melts at 226° (uncorr.), sublimes in needles,

and has an intensely bitter taste ; it dissolves freely in alcohol, ether,

benzene, chloroform, glacial acetic acid, and hot water, but is only
sparingly soluble in cold water. The barium salt, with IH2O, crystal-

lises in yellow prisms, and is very readily soluble in hot water.
2

Azimidoparatoluic acid, COOH'C6H2Me<^_ ^^N, is formed when
3

the hydrochloride of the 2 : 3-diamido-acid already described (compare
preceding abstract) is treated with sodium nitrite in aqueous solution

;

it crystallises from hot water or alcohol in colourless, lustrous

needles, melts at 295° (uncorr.) with decomposition, and is readily

soluble in ether and chloroform. The barium salt, with 3H2O, and
the calcium salt, with 2H2O, crystallise in colourless needles, and are

very readily soluble in hot water.

When the diamido-compound, obtained from the 2 : 5-dinitrotoluic

acid (loc. cit.), is diazotised and the product treated with cuprous
bromide, it is converted into dibromoparatoluic acid [COOH : Br2 : Me
= 1:2:5:4].

Nitramidoparatoluic acid [COOH : NO2 : Me : NH2 =1:2:4:5] is
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obtained when a solution of the 2 : 5-dinitro-acid in warm, con-
centrated ammonia is treated with hydrogen sulphide ; it crystallises

from boiling water in long, yellow prisms and needles, melts at 220"

with decomposition, and is readily soluble in alcohol, ether, and hot
water. The barium salt crystallises in yellowish-brown plates or
prisms, and is anhydrous.

Nitrohromojparatoluic acid [COOH : NO2 : Me : Br =: 1:2:4: 5], pre-

pared by decomposing thediazo-derivative of the preceding compound
with cuprous bromide, crystallises in colourless needles, melts at 181°

(uncorr.) and is readily soluble in hot water, alcohol, ether, and chloro-

form, but almost insoluble in cold water. The corresponding chloro-

derivative, obtained in like manner, melts at 184° (uncorr.), and is

identical with the metachloroparatoluic acid previously described by
Claus and Bocher (this vol., p. 173).

Nitramidoparatoluic acid [COOH : NO2 : Me : NHg = 1 : 3 : 4 : 5],
obtained by reducing the corresponding dinitro-compound (see pre-

ceding abstract) with ammonium sulphide, or with the theoretical

quantity of stannous chloride in alcoholic hydrochloric acid solution,

crystallises from water in lemon-yellow, lustrous needles, melts at 214*^

(uncorr.), and sublimes without decomposition; it is only sparingly
soluble in cold water, but readily in alcohol, ether, and hot water.
The barium salt, with 4H2O, calcium salt (anhydrous), sodium salt,

with I^HoO, and the magnesium salt, with SHoO, are yellow, crystalline

compounds. The nitrobromo-Sicid [COOH : NO2 : Me : Br = 1 : 3 : 4 : 5J,
prepared by decomposing the diazo-derivative of the amido-acid with
cuprous bromide, crystallises from dilute alcohol in small, colourless

needles, melts at ISl'' (uncorr.), and is readily soluble in ether, alcohol,

and chloroform, but only sparingly in boiling water ; its barium salt

crystallises from boiling water, in which it is readily soluble, in com-
pact needles. The corresponding nitrochloro-acid, prepared in like

manner, melts at 158°, and is identical with the acid obtained by
Claus and Bocher {loc. cit.) by nitrating metachloroparatoluic acid.

Dichloroparatoluic acid [COOH : CI2 : Me =1:3:5:4] was pre-
pared from the diamido-acid (m. p. 212°) described in the preceding-
abstract; it was found to be identical with the compound obtained
from chloronitrotoluic acid (m. p. 159°) by Claus and Bocher (loc. cit.).

F. S. K.

Derivatives of Ethyl Dinitrophenylacetate. By M. Ditteich
and y. Meter (Annalen, 266, 29—^30).—Claus has pointed out that
some of the compounds lately described by the authors (Abstr., 1891,
1224) were prepared by him a short time ago (Abstr., 1890, 979) ;.

the authors acknowledge Claus' claim to priority. V. S. K.

Diphenylmaleic Anhydride. By S. Gabriel and O. Cohn (Ber.,

24, 3228—3230).—From the constitutional formulae of male'ic

anhydride and phthalic anhydride, it seems probable that both com-
pounds would show similar reactions, and observations have already
been made which confirm this supposition ; thus both yield ketonic
acids with aromatic hydrocarbons, as, for example,

COPh-CH'.CH-COOH and COPh-CeH^'COOH;
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and both are converted into fluoresceins bj the action of resorcinol
(Abstr., 1882, 1074; 1884, 1340).
The authors have further examined the behaviour of diphenyl-

maleic anhydride towards phenylacetic acid, and find that it acts in a
similar manner to phthahc anhydride, forming a substance closely

resembling benzalphthalide (Abstr., 1878, 734; 1886, 265). The
diphenylmaleic anhydride was prepared according to the method
given by Reimer (Abstr., 1881, 169), and was heated with phenyl-
acetic acid and sodium acetate at 190°, the temperature being raised

to 220—225° as soon as the reaction had moderated. The product is

powdered, freed from impurities by extraction with alcohol, and re-

crystallised from acetic acid, when it is obtained in yellowish needles,

having the composition CoaHisOg ; it is sparingly soluble in alcohol,

readily in acetic acid and acetone, and very easily in chloroform and
boiling benzene. It is formed according to the equation

§pKo>'' - ™"-»- = §PH^S>» +» - -»

and may, therefore, be termed henzaldipTienylmaleide. In all its

reactions, it closely resembles benzalphthalide.

Diphenylmaleic anhydride also combines with phenol, resorcinol,

and dimethylmetamidophenol forming coloured compounds, and
with qninaldine yields a colouring matter resembling quinophthalone.
All these substances are being further investigated. H. G. C.

Composition and Crystalline Form of Barium Isophthalate.
By W. LossEN and C. RAHNEXFiJHRER {Annalen, 266, 30—33).—

•

When a solution of barium isophthalate evaporates at the ordinary
temperature, well-defined, triclinic crystals of the composition
C8H404Ba + 6H2O, are deposited ; these crystals rapidly effloresce

when kept over sulphuric acid, but only slowly in the air. The
authors' experiments point to the non-existence of the salts contain-

ing 3 and 3| mols. H2O, which have been described by Fittig and
Yelguth and by Kelbe respectively. F. S. K.

Opianic Acid. By G. Goldschmiedt (Monatsh., 12, 474—478).
—When a solution of opianic acid (10 grams) and acetone (6 grams)
in water (750 grams) is treated with a 10 per cent, solution of sodium
hydroxide (30 cc), and allowed to remain for 24 hours at the

ordinary temperature, condensation takes place with formation of the
compounds C23H22O9 and CisHiiOs. The former crystallises from
alcohol, in which it is but sparingly soluble, in felted needles, does
not dissolve in cold solutions of the alkali carbonates, is not changed
by bromine in ethereal solution, and melts at 151°. The latter, which
is the chief product of the reaction, crystallises from dilate alcohol in

white needles, melts at 117^, and resembles the former compound in

its behaviour towards bromine and the alkalis.

Under like conditions, opianic acid and acetophenone give the
compound CisHieOo, which crystallises from alcohol in beautiful.
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glistening plates, and melts at 127— 128°. It also is unacted on by
bromine and by cold solutions of the alkalis.

The three new compounds above described are not acids, nor do
they contain doubly-linked carbon atoms. Their constitution is

probably to be regarded as C0[CH2-CH<g«^^^f^^^>C0],,

^^'7^?>C^'CH^*C0Me, and V^"~~~^>CH-CH,-COPh, re-
OGH2(OMe)2

^

C6H2(OMe)2
spectively. It is obvious in this case that opianic acid does not

behave as an aldeliydic acid ; for if it did, feeble, unsaturated acids of

the formula? CO[CH:CH-C6H2(OMe)2-COOH]2,

COOH-C6H2(OMe)2-CH:CH-COMe, and
COOH-C6H2(OMe)2-CH:CH-COPh,

respectively, would result from the condensation with, acetone and
benzophenone (compare Goldschmiedt and Egger, Abstr., I89I, 1371).

G. T. M.

Oximes of Opianic and Phthalaldehydic Acids. By 0.

Allendorff (jBer., 24, 3264—3266).—In a recent paper (Abstr.,

1891, 1369), the author stated that the oxime of opianic acid was not
known, he having at the time overlooked its description by W. H.
Perkin, jun. (Trans., 1890, 1069). A. R. L.

Metahemipinic Acid. By 0. Rossin (MonatsJi., 12, 486—500;
compare Goldschmiedt, Abstr., 1889, 167).—This acid has the con-

stitution C6H2(OMe)2(COOH)2 [=1:2:4:5], and forms an ethyl

hydrogen salt which melts at 127°, and a diethyl salt which is an un-
crystallisable syrup, and can be distilled unchanged under a reduced
pressure of 160 mm. The acid is converted by concentrated nitric

acid into dinitroveratro'il, CgHsOeNo, which crystallises from dilute

alcohol in pale-yellow needles, melts at 131—132°, is only slightly

soluble in water, and appears to be identical with Merck's dinitro-

veratrbil (Annalen, 108, 60). On heating the acid with hydriodic or
hydrochloric acid, normetahemipinic acid, CsHgOe [(0H)2 : (C00H)2
= 1:2:4:5], M^as obtained. It crystallises with 1 mol. II2O, which
is not expelled on heating at 100° under the ordinary pressure, and is

only slowly given up at that temperature in a vacuum. This acid is

readily soluble in alcohol, dissolves sparingly in ether, crystallises

from water in rhombic prisms [ci : 6 : c = 1 : 008837 : 0*5879], and
from acetone in beautiful needles. At 180° it gives a trace of a yellow
sublimate, which increases in quantity and turns red on further heat-

ing, whilst at 247'5° it melts, having been converted into normeta-
hemipinic anhydride.

The ethyl hydrogen salt of norhemipinic acid, doHioOe, is obtained
on heating normetahemipinic anhydride and absolute alcohol in a reflux

apparatus for three hours. It crystallises from alcohol and ether in

needles, which, if quickly heated, melt at 182°, but, if heated more
gradually, melt at 175°. The diethyl salt, C12H14OG, crystallises in
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small needles wliicli melt at 148"5—149o°, and is readily soluble in
alcoliol. With ferric chloride, both the acid and its ethyl salts give
an emerald-green coloration, which is characteristic of substances
derived from protocatechuic acid. G. T. M.

Derivatives of Tannin. By C. Bottinger (Arch. Pharm., 229,
439—447; compare Abstr., 1890, 1275).

—

Ethyl ditannacetoacetate,

C34H30O22, is prepared by heating a mixture of tannin (20 grams) and
potassium hydrogen sulphate (30 grams) with ethyl acetoacetate (30
grams) at 190—200° for 15 minutes, and then adding more ethyl aceto-
acetate (10 c.c), and heating for another five minutes. The melt is

extracted with water and ether, whereby the larger quantity of the ethyl
ditannacetoacetate is left as a semi-solid mass, which is dried in a
desiccator.

Ethyl ditannacetoacetate is a yellowish powder, which dissolves freely
in alcohol, ethyl acetate, and ethyl acetoacetate, but very little in cold
water ; in hot water it is somewhat soluble, but is decomposed thereby,
for, on cooling, slender, felted needles separate, which differ from th6
original compound in containing 1 mol. less of water. When boiled
with water, ethyl ditannacetoacetate is decomposed with evolution
of acetone ; when heated in a sealed tube with water at 160°, acetone,
carbonic anhydride, gallic acid, and tannin can be recognised as
decomposition products. Several minor reactions are given in the
paper.

Ethyl tannacetoacetate^ C20H20O12, is formed when the heating, in the
process for preparing the di-derivative, is continued for 40 minutes.
The melt is extracted as described above, and the residue dissolved in
alcohol, mixed with ether, filtered, and evaporated at a gentle heat.

The semi-liquid residue is poured into cold water, when the ethyl
tannacetoacetate is separated ; it is dried in a desiccator. Ethyl
tannacetoacetate behaves with solvents similarly to the di-derivative,

but does not dissolve in hot water more than in cold. When heated
with water at 160°, it behaves like the di-derivative.

Hydrotannic and isohydrotannic acids are obtained when tannin

(20 grams) is mixed with potassium hydrogen sulphate (30 grams)
and glycerol (30 grams), and heated at 190—200° for 54 minutes. The
melt is extracted with water and the residue dried and extracted with
absolute alcohol ; this extract is evaporated and the semi-liquid

residue is treated with much alcohol and ether; the isohydrotannic
acid is thus precipitated, whilst the hydrotannic acid remains in

solution, and is precipitated by pouring the solution into water.

The hydrotannic acid, CuHuOt + H2O, is purified by dissolving it in

acetic acid and precipitating it again by the addition of water and a
few drops of hydrochloric acid. It is a brown powder, which dissolves

easily in cold alcohol, dilute acetic acid, and warm acetic anhydride, but
not in water ; Avhen heated with zinc- dust, it gives the same sharp odour
which was noticed with hydroquercic acid (Abstr., 1891, 1061). It

dissolves in ammonia with a brown colour; the solution absorbs
oxygen, and is reprecipitated by acetic and hydrochloric acids. It

yields a yellow acetyl derivative, CuHioAciO;, when heated with acetic

anhydride at 100°.
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Isohydrotannic acid, CuHuOv, is insoluble in cold water and absolute

alcohol, but dissolves slightly in hot water, and easily in hot, aqueous
nlcohol ; it behaves similarly to hydrotannic acid, and yields a brown
acetyl derivative, which is probably CuHuAcaO?.
The author concludes that these acids have high molecular weights,

are not glycerides, and contain no glycerol residue. A. G. B.

1:2: 4-Chloronitrobenzenesulphonic Acid and 1:4: 2-Chloro-
nitrobenzenesulphonic Acid. By P. Fischer {Be^:, 24, 3185

—

3197).—Of the ten possible chloronitrobenzenesulphonic acids, only

three have hitherto been prepared, and the exact constitution of these

is known in only one case, namely, that of the 1 : 4 : 3-chloronitro-

benzenesulphonic acid (Abstr., 1882, 593). The remaining two were
prepared by Post and Meyer (Abstr., 1881, 1037), and were also

obtained by Allert (Abstr., 1881, 902) who regarded them as a single

acid ; the latter further erroneously supposed that the chlorine

occupied the adjacent position to the sulphonic acid group, and his

conclusions are therefore incorrect.

1:2: 4!-Chloro7iitrohenzenesulphoniG acid, NOa'CeHaChSOaH, may
be obtained either by the sulphonation of orthochloronitrobenzene or

by the nitration of parachlorobenzenesulphonic acid; the latter

method gives the best results, as commercial orthochloronitrobenzene

contains large quantities of the para-compound. To prepare the

sulphonic acid, 100 grams of chlorobenzene is treated with a mixture

of 140 grams of crystallised pyrosulphuric acid and 140 grams of con-

centrated sulphuric acid, and the whole warmed for some time on the

water-br.th to convert into the sulphonic acid a small quantity

of paradichlorodiphenylsulphone, which is always simultaneously

formed ; the nitration is carried out by adding 280 grams of barium
nitrate, after which the whole is treated with a little water and the

nitrous fumes removed by passing a strong current of air through the

liquid. The acid is isolated as the barium salt, the latter being de-

composed with sulphuric acid ; it separates from a concentrated

aqueous solution in slender, deliquescent needles, is soluble in alcohol,

acetone, and acetic acid, insoluble in ether and benzene, and has a

pleasant, aromatic odour and bitter, astringent taste. The barium salt,

(N02'C6H:,CI*S03)2Ba + H2O, forms compact, yellow crystals or pale-

yellow, lustrous plates ; the ammonium salt, colourless, anhydrous
needles ; and the copper salt, emerald-green needles. The sulpJio-

chloride, NOa'CeHaChSOsCl, crystallises from ether in large, trans-

parent crystals melting at 40—41°, and the suljplionamide,

NO^-CeHaCl-SO^NH^,

separates from water in pale-yellow prisms, and from alcohol in

yellowish-white needles melting at 175—176^.

When the above sulphonic acid is reduced with ferrous sulphate

and baryta-water, according to Claisen and Thompson's method
{Ber., 12, 1946 ; 13, 2126), it yields the harium salt of 1 : 2 : 4t-c}ilor-

amidohenzenesulphonio acid^ (N"H2'C6H3Cl*S03)2Ba + 4H2O, which
crystallises in colourless needles and only loses the last mol. of water
of crystallisation at 210—215". The potassium salt forms colourless,
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anhydrous needles or plates. The free acid is obtained from the
barium, salt by exact precipitation with sulphuric acid, and separates

from the solution in long, lustrous, white needles, the aqueous solution

of which is coloured dark brown by ferric chloride.

1 :4i :2-GliIoronitrohenz€nesulphonic acid is obtained by heating

1 part of parachloronitrobenzene with a mixture of 4 parts of crys-

tallised pyrosulphuric acid and 2 parts of concentrated sulphuric acid

in a sealed tube at 120—]30", and is isolated as usual by means of

the barium salt. It crystallises in beautiful, long needles or large,

transparent crystals containing 2 mols. HgO, and is not hygroscopic.

The harium salt forms colourless, lustrous, anhydrous plates ; the

potassium salt, lustrous, white needles ; the sulphochloride, beautiful,

transparent crystals melting at 89—90° ; and the sulphonamide,

lustrous, white plates or small, colourless needles.

1:4: 2-Chloronitrobenzenesulphonic acid is also readily reduced by
ferrous sulphate and baiyta-water with formation of 1:4: 2-chlor-

amidobenzenesulplionic acid, NHo'CeHgCl'SOsH, which is obtained from
the barium salt by the action of sulphuric acid, and crystallises in

anhydrous, lustrous, white needles ; the harium salt with 4H2O, forms
colourless needles. H. G. C.

Note hij Abstractor.—1 : 4 : 2-Chloronitrobenzenesulphonic acid has
also been recently described by Claus and Mann (Abstr., 1891, 1488),
together with all its above-mentioned derivatives. Both descriptions

agree well together, except in the case of the barium salt of

1:4: 2-chloroamidobenzenesulphonic acid, which, according to Claus
and Mann, contains 6H0O instead of 4H2O, as given by Fischer.

H. Ct. C.

Diphenylenazone. By E. Tauber (Ber., 24, 3081—3088 ; compare
NO*C H

Abstr., 1891, 570).

—

Diphenylenazone dioxide^ H
1 \ [NO : NO =

6 : 6'~\, is prepared by dissolving orthodinitrodiphenyl (loc. cit.)

(5 grams) in boiling 90 per cent, alcohol (100 c.c), adding 40 per
cent, aqueous potash (3 c.c), and then zinc-dust (15 grams) in suc-

cessive small portions, and finally boiling for half an hour in a reflux

apparatus and filtering the solution. The yield is about 25 per cent,

of the theoretical. The substance crystallises from alcohol in needles

or in lustrous plates very faintly tinged with yellow. It melts with
decomposition at 240°, explodes when heated, and is reduced to the
azone by sodium amalgam. It is insoluble in water, dissolves very
slightly in concentrated hydrochloric acid, light petroleum, and cold

alcohol, sparingly in ether and cold acetic acid, rather sparingly in

boiling alcohol, benzene, and toluene, easily in hot acetic acid, very
easily in chloroform and phenol.

N'O H
Diphenyleneazonemnnoxide, 0<^}i

1 [N^O = 6 : 6'], is obtained
N'Letl-4

from the mother liquor of the dioxide, and is separated from the
latter substance by a long and tedious process of recrystallisation

from alcohol and fractional precipitation from a solution in hydro-
chloric acid by the addition of water. It can also be obtained hy
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reducing orthodinitrodiphenyl with sodium amalgam. It; crystallises

from dilute alcohol in long, pale-yellow needles, with a silky lustre,

melts at 152°, dissolves very readily in chloroform, readily in alcohol,

boiling benzene, toluene, and acetic acid, sparingly in hot water, very
sparingly in cold water and ether, and not at all in light petroleum.
It dissolves readily in concentrated, sparingly in dilute, acids ; the
solvents have a deep-yellow colour. By sodium amalgam, it is reduced
to the azone.

DipTienylenazone, 0121181^2 [N : N = 6 : 6'], is obtained by dissolv-

ing orthodinitrodiphenyl (5 grams) in methyl alcohol (200 c.c),

adding, gradually, 3 per cent, sodium amalgam (250 grams) to the
cooled solution, filtering, concentrating to a small bulk, and ad-
ding water. The substance is dissolved in hydrochloric acid and
precipitated with ammonia, and then recrystallised from dilute

alcohol. The yield was 2 grams. It melts at 156°, and boils above
360°, almost without decomposition. It crystallises with great

readiness ; especially fine crystals are obtained from a solution in

benzene. It is pale greenish-yellow in colour, and gives, with acids,

yellow solutions, from which, however, no salts can be isolated. It

dissolves very readily in chloroform and acetic acid, readily in alcohol,

benzene, and toluene, sparingly in ether and light petroleum, and not
at all in water. When reduced with zinc-dust and hydrochloric acid, it

yields dijpJienyleneliydrazone, doHgilSroHa [NH : NH = 6 : 6'], the

liydrodiloride of which, Ci2HioN2,HCl, forms white needles insoluble in

20 per cent, hydrochloric acid. The salt, and still more so the base
itself, is very unstable, oxidising in the air to the azone. It is un-
affected by reducing agents.

T^'P TT 'NTT
Liamidodiphenyleneazone, ' I '

" [NE.2 : N = 4 : 6 and 4'
: 6'],

JN*06ll3*JN±i2

is prepared by reducing a solution of metadinitrobenzidine in methyl
alcohol with sodium amalgam. The residue left after evaporating

the alcohol is dissolved in dilute acetic acid, reprccipitated with
ammonia, and crystallised from very dilute alcohol. It forms
small, dark-red prisms, CloHioN'i -f- 2HoO, which lose 1 mol. II2O

over sulphuric acid, and the second at 100°. The anhydrous
substance begins to decompose at 260° and melts at 267°. It

dissolves readily in alcohol, sparingly in chloroform, toluene, benzene,

and ether, very sparingly in water, and not at all in light petroleum.

When dissolved in a small quantity of hydrochloric acid, it combines
with 2 mols. HCl and forms a greenish-grey solution

; on adding more
acid, it combines with a third molecule of hydrogen chloride, and the
colour changes to reddish-violet. It is a basic dye, and colours

tanned cotton greenish-grey. C. F. B.

Stilbene, Thionessal, and Tolallyl Sulphide (Tolane Sulph-
ic[e)._By E. Baumann and M. Klett {Ber., 24, 3307—3314.)—
When the polymeric thiobenzaldehyde which melts at 83— 90°,

(CeHa-CHS)^, ?^ = 10 or 12, is heated at 150°, it is decomposed into

sulphur and stilbene, CHPhlCHPh, and at 190° the reaction takes

place more readily. But if the temperature rises above 200°, some
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hydrrgen sulphide is evolved and thionessal formed. The two tri-

thiobenzaldehydes melting at 167° and 225° respectively behave in a

similar manner, except that the latter is not attacked until heated
above its melting point, when some thionessal is also formed.

There was little doubt that the thionessal mentioned above was
formed by a secondary action of the sulphur on the stilbene, and it

was found that when stilbene and sulphur are heated together at

250", hydrogen sulphide is evolved and thionessal formed. Thionessal,

OPh'CPh
which melts at 183—184°, is thus tetraphenylthiophen,

/,r>, '^v)i ^S,Oirh.Oi h
and its formation is precisely analogous to that of thiophen itself on
passing ethylene through boiling sulphur.

Tolallyl sulphide cannot be obtained by further heating stilbene or

thionessal with sulphur, but is formed on heating benzyl sulphide or

bisulphide, and by distilling phenylacetic acid with sulphur; it melts

at 174°. It was shown by Raoult's method to have the formula

Ci4H,oS. Since tolallyl sulphide may be converted, by oxidation,

into oxylepiden, which contains four phenyl groups, it must itself

C Pii
contain phenyl groups, and has, doubtless, the formula U^ ^^- ^

Gx h
better name for it would be tolane sulphide. C. F. B.

Action of Nitrous Acid on Tetramethyldiamidobsnzo-
phenone. By W. Herzberg and M. Polonowsky (7?er., 24,
3197—3201).—By the action of nitrous acid on tetramethyldiamido-
benzophenone, E. BischofP (Abstr., 1888, 1197; 1889, 511) obtained a
substance to which he assigned the constitution

NMe2-C6H4-CO-C6H2(:NOH)-NMe2.

The authors find that when the reaction is carried out according to

Bischoff's instructions, a yellow precipitate is formed, amounting to

about 30 per cent, of the ketone taken ; this crystallises from
alcohol in yellow plates melting with evolution of gas at 182—183°.

The compound has, however, the composition CieHnNaOz, and is, in

reality, the nitrosamine of trimethyldiamidobenzophenone,

NMe2-C6H4-CO-C6H,-NMe-NO.

By the action of concentrated hydrochloric acid, it is converted into

trimethyldiamidohenzophenone, NMea'CeHi'CO'CeHi'NHMe, which crys-

tallises from alcohol in pale-yellow plates, melts at 203—204°, and
yields an acetyl derivative, CipHnNjOaAc, melting at 145°. The
compound described by Wichelhaus (Abstr., 1886, 362) as trimethyl-

diamidobenzophenone is probably a mixture of the trimethyl and
tetramethyl comnounds. In Bischoff's experiments, he did not

separate the precipitate, but added alkali, and thus obtained a

mixture of the nitrosamine with unaltered ketone. If double the

quantity of sodium nitrite be taken, the yield of nitrosamine can be

raised to 60 per cent, of the ketone, a small quantity of a substance

sparingly soluble in hot alcohol being then also obtained..

VOL. LXII.
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Nitrous acid acts in a different manner on tetramethyldiamidodi-

phenylmetliane, converting it partially into paranitrodimethylaniline.

H. G. C.

Derivatives of Paraphenylbenzophenone. By Gr. Koller
(Moiiat.sh., 12, 501—511 ; compare Goldschmirlt, ibid., 2, 437).

—

Paraphenylbenzophenoxime, C6H4Ph'CPh!NOH, is obtained on treat-

ing paraphenylbenzophenone in alcoholic solution with an aqueous
solution of hydroxylamine hydrochloride and potash. It crystallises

in needles, melts at 193—194°, is insoluble in water, dissolves readily

ill alcohol and ether, and, when heated at 100° with a mixture of

acetic acid and acetic anhydride saturated with hydrochloric acid, is

converted into the isomeric acid-anilide, which melts at 224°, and is

resolved into aniline and paraphenylbenzoic acid (m. p. 218—219°)

when heated at 160° with fuming hydrochloric acid.

The henzoijl derivative of the oxime, CfiHiPh'CPhiNOBz, crystal-

lises from alcohol in slender, white needles, and melts at 193°. On
treatment with sodium amalgam, the oxime is reduced to the amido-
base, C6H4Ph*CHPh*NH2, which crystallises from ether in slender,

white needles, melts at 77°, and forms an acetate which crystallises

in needles melting at 161°, a hydrochloride which melts at 252°, a
nitrate which melts at 211°, and a platinochloride which crystallises

in yellow needles containing 4 mols. HgO, and melts at 191°.

The phenylhydrazone, CeHiPh'CPhiNaHPh, is obtained by the
action of phenylhydrazine on paraphenylbenzophenone, and crystal-

lises from absolute alcohol in yellow needles which melt at 144°.

G. T. M.
Claus' Theory of the Benziloximes. By K. Auwers and

Y. Meyer (Ber., 24, 3267—3271).—Glaus (this vol., p. 50) has
recently put forward the view that the i-^omerism of the benzil-

oximes is due to differences of molecular structure rather than to

those of the relative positions in space of the atoms within the
molecule (stereochemical isomerism), and in defending the latter

hypothesis the authors state that Glaus has not taken into account
the following facts :—Ben/ophenone and its symmetrical di-sub-

stitution derivatives yield only one oxime, whereas its mono-substitu-
tion derivative yields two, for which reason such formulae as those

proposed by Glaus for the benziloximes are inadmissible for the
benzophenonoximes, and it is specially to be noted that the isomerism
of the oximes of both series have been proved by numerous experi-
ments to be strictly analogous.

Glaus represents benzile-a-monoxime as a true oximido-derivative,

GPh*C(!NOH)'GOPh, and benzile-7-monoxime as a nitroso-alcohol,

GPh'G(NO)!GPh*OH', and such a difference of structure would
necessitate a corresponding difference in chemical behaviour, but
the single fact which Glaus adduces is that the a-derivative is

converted by an excess of hydroxylamine with greater ease into a
dioxime than is the 7-derivative ; this being a difference of degree
and not of kind. In reality, the a-derivative reacts with both
hydroxylamine and its hydrochloride, whereas the 7- derivative only
reacts with the free base ; towards all other reagents the two com-
pound s show complete similarity in their behaviour; apart from

I
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this, however, the formula ascribed by Claus to the 7-monoxime is

incompatible with the facts to be mentioned. It is well known that
i-ionitroso-compounds (oximes) are more stable than true nitroso-

derivatives, and it is difficult to understand why a nitix)so-derivative

is formed by a reaction which should yield an oxime as the direct

product, and also that the same oxime is conTerted into a nitroso-

derivative on heating its alcoholic solution at 100"; it is necessary
to admit both of these, however, on Claus' hypothesis. Clans'

formula for the 7-benzilemonoxime is entirely negatived by the ob-
servation that the benzyl-derivative of this oxime is formed by the
interaction of a-benzylhydroxylamine and benzile< (Abstr., 1889,

1193), thus : j;:-9° + NH.O-CH.Pb = ^J-?-^°-^«^^^ wWasto

admit that a compound of the formula 1

1

is produced
FhO*U*uii2J: h

would at once render it impossible to^ rely on the constitution of a
compound which had been deduced from synthetical considerations.

If, therefore, one of the benzilemonoximes is a nitroso-alcohol, it can
only be the unstable a-modification, the benzyl derivative of which has

not, up to the present, been prepared from benzile and a-benzylhydr-

oxylamine, but then from this nitroso-alcohol (the a-monoxime), the
a-dioxime, which Claus regards as a true dioxime, would be formed
ou treating it with hydroxylamine ; whilst the true monoxime (the

fy-monoxime) would be converted into the nitrosohydroxylamide
Ph-C-NO

, . , ^. . r.1 . XI- J. .

M
, which, according to Olaus, represents the 7-dioxime.

Ph'C*^H'OH
The authors dismiss the three benzildioximes with only a few
remarks, and conclude with the statement that, as their investigations

on all these compounds have shown that they have the same struc-

ture, they have no other alternative, in accordance with the present

views, thian to regard the isomerism as stereochemical.

A. R. L.

Dyes of the Triphenylmethane Group. By E. Noelting (Ber.,

24, 8126—3136; 3136—3189; 3139—3143; compare Abstr., 1891,

727) .

—

Tetramethyltriamidodiphenyltoly Imethane,

NH2-C6H3Me-CH(C6H4-NMe.,)2,

is prepared by mixing finely powdered tetramethyldiamldobenzhydrol

(27 grams) with cooled concentrated sulphuric acid (270 grams),
adding paratoluidine (11 grams), raising the temperature to 40—50°

to complete dissolution, and tinally heating on the water-bath at

50—60° for 6 to 8 hours. The product is poured into water (3 litres),

cautiously neutralised with soda, and any unaltered paratoluidine

driven over with steam ; the base is then dissolved in hydrochloric

acid, reprecipitated with ammonia, extracted with ether, and light

petroleum added to the dried ethereal solution to incipient turbidity,

it being then placed oyer sulphuric acid in a vacuum, when the leuco-

base slowly separates in the form of white needles, the yield being
90—95 per cent, of the theoretical. It melts at 160°, is sparingly

2
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so"ul)le in light petroleuni, more readily in ether Jind alcohol, and
insoluble in water. On oxidation with lead peroxide, it yields a

bluish-green, soluble dye, homologous with metamidobenzaldehyde-

areen. The dihenzyl deriimtive, C24tl27N:5(C7H7)2, is obtained byboih'ng

tlie leuco-base (1 mol.) with benzyl chloride (2' 5 raols.), sodium acetate

(1 mol.), and water (6—7 parts), in a reflux apparatus for 8—10 hours,

the excess of benzyl chloride being then di'iven over with steam ; it is

dissolved in hydrochloric acid (1:5), concentrated hydrochloric acid

added, whereby the hydrochloride melting at 186° separates in white

needles, or, for the preparation of the free base, it is preferably con-

verted into the zincochloride, from which the base is obtained on

treatment with ammonia. The base, when crystallised from a mixture

of ether and light petroleum, melts at 120'^, is not acted on by acetic

anhydride, yields a greenish-blue dye on oxidation, and is converted

into sulphonic acids by the action of fuming sulphuric acid ; these give

bluish-green dyes on oxidation which colour wool and silk in an acid-

bath. When the first-mentioned leuco-base is ethylated, and subse-

quently oxidised, a bluish-green dye is likewise obtained. The presence

of the methyl group in the ortho-position relatively to the fundamental

carbon atom appears to have the effect of rendering the derived dye

much bluer than those from the lower homologue. The phenol,
.3 6 1 4

OH-CfiH3Me-CH(C6H4-N'Me2)2, is obtained by dissolving the leuco-

base (36 grams) in a mixture of concentrated sulphuric acid (70 grams)

and water (3 litres), diazotising the cooled solution with sodium
nitrite (7 grams), heating on the water-bath, precipitating with
ammonia, and finally extracting with ether; it separates from a

mixture of ether and light petroleum in white needles, melts at 156°,

and is sparingly soluble in light petroleum and aqueous alkalis, easily

in ether, alcohol, and acids, but insoluble in water; on oxidation, it

yields a dye of a less bluish shade than those obtained from the

amido-derivative.

TetramethyUriainidodiphenyltolylmethane,

is produced by heating a mixture of tetramethyldiamidobenzhydrol,

paratoluidine, hydrochloric acid of 22° Baume (27 grams of each), and
w^ater (100 c.c.) on the water-bath for 12—15 hours. The pure leuco-

brise crystallises from alcohol in needles, and melts at 180°, the yield

being 75—80 per cent, of the theoretical. It gives a faint, bluish-violet

dye on oxidation ; the dibenzyl derivative is less readily oxidised than

the above-described isomeride, whilst, on oxidising the diacetyl deriva-

tive, a green dye is obtained, which, on treatment with hydro-

chloric acid or alcoholic soda, is converted into a bluish-green dye

with the elimination of the acetyl groups. The corresponding phenol

crystallises from a mixture of light petroleum and ether in white

needles, melts at 129—130°, and is more soluble in liyht petroleum

tlian its isomeride; its constitution is proved by the fact that it is

obtained by condensing homosalicylaldehyde with dimethylaniline in

the presence of zinc chloride.

The condensation of asymmetrical-metaxylidine, me.sidine, Y^-cum-
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idine, isoduridine, and prehnidine (consecutive tetrametliylaniline) with
tetrarn ethyl diamidobenzhjdrol has also been effected by the author.
In the presence of sulphuric acid, asymmetrical metaxjdidine yields a
leuco-base meltinpf at 158°, and giving: a green dye of a less bluish
shade than that obtained from paratoluidine ; meaidine, a leuco-base
melting at 142°, giving a green dye of a more bluish shade ; whilst
\^-cumidine and isoduridine yield leuco-bases melting at 132° and
157° respectively, the former giving a green dye of a very bluish
shade, and the latter one of a less bluish shade. The reaction
proceeds with difficulty with prehnidine, and the leuco-base with-
stands oxidation to a marked extent. In the presence of hydro-
chloric acid, asymmetrical metaxylidine yields a leuco-base melting at
145°, and Yr-cumidine one melting at 163—164°; both behave towards
oxidising^ agents like the base from prehnidine, wliilst mesidine and
isodui-idine yield the same products as in the presence of sulphuric
acid.

Tetrethyltriamidodipheny Uolylmethane,

NH^-CeHaMe-CHCCeHi-^^Ets)^,

prepared from tetrethyldiamidobenzhydrol and paratoluidine in the

presence of concentrated sulphuric acid, melts at 103°, and yields a
tlye of a less bluish shade than that of the corresponding tetramethyi

derivative.

The base obtained from tetramethyldiamidobenzhydrol and dibenzyl-

paratolnidine in the presence of sulphuric acid is entirely different

from the above-described dibenzyltetramethyltriamidodiphenyltolyl-

inethane ; it yields a pure green dye on oxidation, and condensation
has perhaps taken place in the benzyl residue ; that such is possible

is proved by the fact that benzjlamine condenses with the hydrol
under the same conditions, and the product yields a green dye on
oxidation.

Faranitrodimethyldiamidodiphenyltolyl'methane,

NH2-C6H3Me-CH(C6H4'NMe2)-06H4-N02,

is prepared by dissolving paranitrodimethylamidobenzhydrol (27
jirams) in concentrated sulphuric acid (300 grams), adding para-

toluidine (20 grams), and heating the mixture on the water-bath at

60—70° for 12 hours. The base separates from a mixture of alcohol

and benzene in yellow needles, and melts at 202°
; on oxidation with

lead peroxide or chloranil, a brown dye is obtained which only
imparts a faint colour to cotton mordanted with tannin ; the presence

of an amido-group in the meta-position relatively to the fundamental
carbon atom appears to hinder the ready oxidation of the compound.
The acetyl derivative crystallises in white needles, and, on oxidation

with chloranil, yields a dye, which colours mordanted cotton orange-

red; the shade remains unaltered when the acetyl groups are eliminated

by heating the dye with acids.

Diniethyltriamidodiphenyltolylinethane,

NH,-C6H3Me-v;H(C6H4-NMe2)-C6H4-lSHe,
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i>s obtained by reducing the last-described nitroleuco-base with t\n\

and hydrochloric acid ; it crystallises from a mixture of ether and
light petroleum in white needles, melts at 154°, and, on oxidation with
lead peroxide, yields a bluish-green dye; whereas the acetyl deri-

vative, on oxidation with chloranil, yields a dye colouring cotton

mordanted with tannin a beautiful red. When the base is dissolved

in methyl alcohol and heated in a reflux apparatus with methyl
iodide and soda, hexaTnethyltriamidodijpheu/yltoly'm.ethane is formed ; it

crystallises from a mixture of ether and light petroleum in white
plates, melts at about 100°, and yields a bluish-green dye on
oxidation.

Tetramethyltriamidotriphenylmethane, prepared by the condensa-

tion of paranitrobenzaldehyde with dimethylaniline, and also from,

tetramethyldiamidobenzhydrol and aniline (D.K-.-P. 27032), melts at

151—152'^, and not at 65° as stated by Nathansohn and Miiller

(Abstr., 1889, 1190) ; it has, furthermore, the constitution

NH^-C6H4-CH(C6H4-NMe2)2

;

the compound of the constitution given by IvTathansohn and Miiller is

described by O. Fischer -and Schmidt (Abstr., 1884, 1315), and melts
at 134—135" ; the methiodide melts at 193" with decomposition.

TetrartietliyldiaTnidodijplietiyflq^idnolyhtiethane^

CgT^Hs-CHCCeH^-I^MeOz,

is obtained by heating a mixture of tetramethyltriamidotripheny]-
methane (4 grams), glycerol \(3'8 grams), sulphuric acid (6 grams),
and nitrobenzene (09 gram) at 140—150° for 10—12 hours. It

crystallises from alcohol in white needles which become greenish in

the air, melts at 165°, is soluble in ether and benzene, and insoluble in

light petroleum and water, and yields a green dye on oxidation ; the
hydrochloride, C26H27N3,3HC1, is readily soluble, and the jplatinochlorido

sparingly soluble, in water.

Tetramethyltriamidodijphenylmethoxytolylinethane,

NH.,-C«H.,Me(OMe)-CH(C6HrNMeo)2,

is prepared by heating a mixture of tetramethyldiamidobenzhydrol
(10 grams), amidomethylmethoxybenzene, NHs'CsHoMe'OMe
[2:4: 1 J (5*3 grams), and 36 per cent, hydrochloric acid (10*3 grams)
on the water-bath for 4 hours ; it crystallises in white needles, melts
at 158—159°, is somewhat sparingly soluble in alcohol and ether,

and very readily in benzene, and yields a beautiful blue dye on
oxidation.

Tetramethyldiamidodiphenylmethoxyinethylquinolylinethane,

C9NH4Me(OMe)-CH(C6H4-NMe,)2,

is prepared from the last described base, it being, however, found
expedient to employ picric acid instead of nitrobenzene in its prepara-
tion

; the compound crystallises from a mixture of light petroleum
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uTid benzene in white needles, melts at 183°, and yields a green dye
on oxidation. A. R. L.

Benzeneazo-a-naphthylglycocine. By A. Donner (Ber., 24,
2902—2904).—Azo-dyes have previously only been prepared from
substituted amines in which the amido-hydrogen atom is replaced by
alkyl groups. The author has now obtained azo-dyes from amines in

which the araido-hydrogen atom is replaced by a group containing

carboxyl group.
Benzeneazo-cc-yiajphihylglycocine is prepared by adding a solution

of a-napthylglycocine, dissolved in dilute hydrochloric acid, to a
solution of diazobenzene chloride at a temperature not exceeding 0°.

After remaining 12 hours, the hydrochloride of the new compound
separates as a dark-brown, crystalline precipitate ; it is collected,

washed with dilute hydrochloric acid, and dried. It crystallises from
alcohol in needles, melts at 170° with evolution of gas, is sparingly

soluble in water, more so in concentrated hydrochloric acid, and easily

in alcohol. The solutions are intense reddish-blue and turn yellowish-

red on the addition of alkalis. In concentrated sulphuric acid, it dis-

solves with a deep-blue coloration, which changes to violet on the

addition of water. The hydrochloric acid solution dyes silk a violet

colour. By continued washing with water, the hydrochloride under-
goes partial decomposition into the free base.

Benzenea.zo-a-naphthylglycocine behaves as an amido-acid, and
forms salts both with acids and bases. The potassium salt is ob-

tained by adding a slight excess of potassium hydroxide to the hydro-
chloride. It crystallises in bronze-red tablets which rapidly discolour

in the air, and must be dried iu a vacuous desiccator over calcium
chloride and potassium hydroxide ; it dissolves easily in alcohol and
warm water, more sparingly in the cold. The aqueous solution gives,

with silver nitrate, a red, and with copper sulphate, a brown precipitate.

The ammonium salt is prepared in a similar way to the potassium salt

and crystallises iu well formed, yellowish-red needles. Silk is dyed
golden-yellow by solutions of the alkali salts.

Ti\e free base is best prepared by adding the theoretical quantity

of potassium hydroxide to a solution of the hydrochloride, evaporat-

ing to dryness, and extracting with alcohol. It crystallises in small,

lustrous, green needles, melts at 133° with evolution of gas, and is

sparmgly soluble in water, more easily in alcohol and ether. The
solution is brown. The free base can also be prepared by decompos-
ing the potassium salt with carbonic acid, but at the same time a

compound is formed which crystallises in reddish-brown needles and
which the author believes to have the constitution

N2Ph-CioH6-NH-CH2-COONH8(CH2-COOK)-C,oH6-N2Ph.
E. C. R.

Hydronaphthoic Acids. By A. v. Baeyer, R. Schoder, and
E. R. Besemfeldek (Annalen, 266, 169—202).—This paper has been

published somewhat sooner than was intended because of the appear-

ance of an ai-ticle by v. Sowinski (Abstr., 1891, 13b0) on the same
subject ; it will be seen by comparing the two papers that there are

numerous points of disagreement between them, for which reason the
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anthors think that the publication of their results is by no means a

superfluous proceedino^.

Labile A--dihjdro-a-naphthoic acid [COOH = 1] is obtained by
dissolving a-naphthoic acid (5 grams) and the theoretical quantity of

sodium carbonate in water (50 c.c.) and then adding 4 per cent,

sodium amalgam (60 grams) to the well-cooled solution, through
which a stream of carbonic anhydride is at the same time passed

;

when the solution is found to be free from naphthoic acid, it is

neutralised with dilute sulphuric acid, filtered, mixed with excess of

sulphuric acid, and the precipitated acid purified by means of its

barium salt, which is very readily soluble in water (the impurities

remaining undissolved). It crystallises from light petroleum in

slender, colourless, monoclinic needles, melts at 91°, and is readily

soluble in ether, ethyl acetate, alcohol, and carbon bisulphide, but
more sparingly in benzene, light petroleum, and cold water (1 in 552
parts) ; it seems to be decomposed by boiling water, and, unlike the

A^ = *-dehydroterephthalic acid, with which it has many properties in

common, it immediately decolorises an alkaline solution of potassium
permanganate, being converted into phthalic acid, resinous products,

and an acid which has the odour of acetic acid. The silver salt sepa-

rates from water in reddish needles. The dibromide, CioHpBrs'COOH,
prepared by treating the acid with bromine in well-cooled carbon

bisulphide solution, separates from a mixture of ether and light

petroleum in the form of a crystalline powder, melts at 132'^, and is

readily soluble in ether and carbon bisulphide, but more sparingly in

benzene and light petroleum ; it is stable towards potassium per-

manganate, the violet colour disappearing only on prolonged keeping.

It is readily reduced by zinc-dust and glacial acetic acid, being re-

converted into the original dihydro-acid, and when warmed with
alcoholic potash, it yields naphthoic acid. Stable A^-dihydro-a-naph-

thoic acid is formed when the labile acid is boiled for a few hours
with soda ; it separates from ethyl acetate in well-defined, monoclinic
crystals, a:h : c = 1-5399 : I : 1-5657, f3

= 59° 12', melts at 125°,

and is moderately easily soluble in alcohol, but only very sparingly

(1 in 3512 parts) in cold water. The silver salt crystallises from hot

water in colourless needles, which soon turn reddish on exposure to

the air. The acid is immediately oxidised by potassium permanganate,
yielding orthocarboxyhydrocinnamic acid (m. p. 165°) and small

quantities of phthalic acid ; the formation of the first-named com-
pound proves that the dihydro-acid has the constitution assigned to

it above. The dibromide separates from a. mixture of ether and
light petroleum in yellowish crystals, melts at 152°, and is reconverted
into the original dihydro-acid on reduction with zinc-dust and glacial

acetic acid ; it is very stable towards potassium permanganate, but is

decomposed by boiling methyl alcoholic potash yielding a-naphthoic
acid and the dihydro-acid.

Tetrahydro-a-naphthoic acid is formed when a-naphthoic acid or

either of its dihydro-derivatives is treated with sodium amalgam in

warm alkaline solution; when reduction is at an end, the neutralised

solution is filtered and then treated with sodium carbonate and
potassium permanganate until the solution retains its violet colour
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for a short time. The acid is then precipitated with sulphnrous and
sulphuric acids and repeatedly recrystallised from ethyl acetate, from
which it separates in well-defined, triclinic crystals, melting at 85''

;

it is soluble in 1052 parts of cold water, and is moderately stable

towards potassium permanganate, the violet colour disappearing only
after keeping for a fevv^ minutes. The silver salt crystallises from hot
water, in which it is moderately easily soluble, in colourless needles,

which soon assume a reddish hne. When the chloride of the acid is

treated with bromine in the cold and the product then warmed with
concentrated formic acid, a yellow, crystalline compound, seemingly a

monobromo-substitution product of the tetrahydro-acid, is obtained.

The amide crystallises from alcohol in colourless needles, and melts at

116°.

Two dihydro-acids are formed when /3-naphthoic acid is reduced
with sodium amalgam as described in the case of the correspondin;^

a-compound (except that potassium carbonate is used instead of the

sodium salt) ; on acidifying, the two acids are precipitated in an oily

condition, but this oil quickly solidifies, and, after recrystallisation

from hot water, a seemingly homogeneous substance melting at

108—104° is obtained ; it is possible, however, b}' fractional precipita-

tion to resolve this product into the two acids described immediately
below.

Labile A^-dihydro-/3-na,phthoic acid crystallises from dilute alcohol

in microscopic, seemingly rhombic prisms, melts at 104—105", and is

soluble in 1784 parts of water at 14°
; it is immediately oxidised by

potassium permanganate in sodium carbonate solution, yielding

pbthalic acid and oxalic acid, but on oxidation with potassium ferri-

cyanide it is reconverted into |3-naphthoic acid. The silver salt is

decomposed by boiling water.

The lactone of a bromohydroxytetrahydronaphthoic acid is formed
when the preceding compound is treated with bromine in well -cooled

carbon bisulphide solution in the dark, the solution then evaporated

at the ordinary temperature (whereon hydrogen bromide is evolved),

the yellowish-red residue dissolved in ether, and the solution shaken
with sulphurous acid and sodium carbonate successively. It separates

from ether in monoclinic crystals, melts at 124" with decomposition,

and is insoluble in cold sodium carbonate ; when treated with zinc-

dust and glacial acetic acid, it is reconverted into the labile dihydro-

acid, and alcoholic potash transforms it into y3-naphthoic acid. This

lactone has, doubtless, the constitution represented by the formula
yO-tl2*^H-tl4\

CH;-—CHBr—7CH, and its formation from the labile acid shows that

^CO 0^
the latter is the A^-dihydro-derivative ; the dibromide, from which
the lactone is produced, could not be obtained in crystals.

Stable dihydro-/3-naphthoic acid is formed when the labile acid is

boiled with soda, but the conversion is never complete, and, iu

presence of air, naphthoic acid is also formed ; it is, therefore, more
conveniently prepared by boiling a solution of the potassium salt of

/:J-naphthoic acid with 3 per cent, sodium amalgam, until the whole of

the naphthoic acid has been reduced. The stable acid is then separated
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from its isomeride and from tetrahydronaphthoic acid by fractionally

precipitating its solution in decinorraal ammonia with hydrochloric

acid of the same concentration. It crystallises from boiling benzene

in small, colourless, nacreous plates, melts at 161°, and is very

sparingly soluble (1 in 19318 parts) in water at 14°; it dissolves

freely in alcohol, eth«r, and glacial acetic acid, but is more sparingly

soluble in benzene and light petroleum, and very sparingly in carljon

bisulphide. On oxidation with an alkaline solution of potassium ferri-

cyauide, it yields yS-naphthoic acid, and its cold solution in sodium
carbonate immediately decolorises potassium permanganate, the crys-

talline products being phthalic acid and oxalic acid. The silver salt

is amorphous and is decomposed by boiling water. The dibromide,

CiiHioBr202, is formed, without evolution of hydrogen bromide, when
the acid is treated with bromine in well-cooled chloroform solution in

the dark ; it separates from a mixture of light petroleum and ether in

monoclinic crystals, melts at 208°, dissolves freely in sodium carbonate,

and is very stable towards potassium permanganate. It is readily

soluble in alcohol, chloroform, glacial acetic acid, and hot water,

but only moderately in ether and light petroleum, and sparingly in

cold water ; when warmed with alcoholic potash, it is converted into

y3-naphthoic acid, and on treatment with zinc-dust and glacial acetic

acid, it seems to be transformed into the dihydro-acid from which it is

derived. This stable dihydro-acid is either the A'*- or the A^-deriva-

tive, probably the former. Tetrahydro-;3-naphthoic acid is best

obtained by heating an alkaline solution of y3-naphthoic acid with
sodiam amalgam until the permanganate test shows the absence of

oxidisable substances ; the precipitated acid is dissolved in sodium
carbonate, and potassium permanganate added until a violet coloration

is produced, by which means the product is obtained free from all

traces of the dihydro-acids. It crystallises from dilute alcohol and
boiling water in transparent needles, melts at 96°, and is soluble in

1661 parts of water at 14° ; it does not reduce a waim ammoniacal
solution of silver nitrate, and its cold solution in sodium carbonate
does not immediately decolorise potassium permanganate. It is only
slowly oxidised by an alkaline solution of potassium ferricyauide, and
it does not combine with bromine in cold chloroform solution in the

dark ; on oxidation with potassium permanganate at the ordinary
temperature, it yields oxalic acid and phthalic acid. The silver salt is

more readily soluble than the salts of the dihydro-acids.

The electrical conductivity of the acids described in this paper was
measured by Bethmann and Bader with the following results :

—

o-Naphthoic acid K = 00197
A^-Dihydro-a-acid K = 0-0080

A^-Dihydro-a-acid K = 0-0114

Tetrahydro-a-acid K = 000445

iS-Nap^ thoic acid .... K = 000523
A2-Dihydro-/3-acid ... K = 0-00290
A=«-Dih^dro-)8-acid ... K = 0-00515
Tetrahydro-)d-acid ... K = 0-00250

F. S. K.

a-Naphthol-a-sulphonic Acid. By 0. N. Witt and H. Kauf-
MANN (Her., 24, 3157—3163).—a-Naphthol-a-sulphonic acid is pre-

pared on a technical scale by boiling diazotised naphthionic acid with
dilute sulphuric acid (Neville and Winther, Ber.j 13, 1949), or by
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fusing naphthionic acid with sodium hydroxide under pressure
(DR.-P. 46307) ; the products from the two methods are dissimilar

in appearance, as are also to some extent the azo-dyes obtained from
them, but the latter, after repeated crystallisation, are found to be
identical. On reducing these dyes with an acid solution of stannous
chloride (Witt, Abstr., 1839, 270), a sparingly soluble amidonaphthol-
sulphonic acid separates, after a time, in the form of iridescent,

greyish needles and plates ; this can be purified by repeatedly

dissolving in disodinm sulphite solution, reprecipitatmg by hydro-
chloric acid and finally washing with water, alcohol, and ether ; it

contains 1 mol. HoO. It is probable that the impurity in the naph-
tholsulphonic acid prepared by the fusion method is due to the

presence of an isomeride, which may perhaps be produced by intra-

molecular change during the fusion, but the acid prepared by Neville

and Winther's method also contains an impurity, the nature of which
has not as yet been determined.

(i-Nltroso-oc-naphihol-oc-sulpJiomc acid is obtained when sodium
a-naphthol-a-sulphonate (24'6 grams) is dissolved in water (300 c.c),

39 per cent, hydrochloric acid (19 c c.) added, and sodium nitrite

(6'9 grams) in concentrated solution slowly dropped into the cooled

mixture ; the precipitated compound is collected and crystallised from
a mixture of water (500 c.c.) and hydrochloric acid (50 c c), when it

separates in brownish-yellow, lustrous crystals, the yield being 20
grams. It contains 3| mols. HgO, and is rendered anhydrous at 115°,

after which it is very hygroscopic; it is easily soluble in water and
alcohol; concentrated sulphuric acid dissolves it with an orange-red
colour, which, on dilution, becomes yellow, whilst nitric acid, on
heating, converts it into dinitronaphthol. The acid dissolves in

ammonia and in sodium hydroxide solution with a reddish-brown
colour, forming the normal salts, and from these solutions, on additicm

of barium chloride and alcohol, a gelatinous barium salt is precipitated.

The salt, OH*CioH5(NO)'S03Na, separates on adding an excess of

sodium acetate to the hot aqueous solution of the acid in the form of

orange-yellow needles and prisms ; the barium salt, (CioH6NS05)2Ba -|-

3H2O, is precipitated in small, vermilion crystals on adding barium
chloride to a solution of the preceding sodium salt. The acid gives a

red colour with cobalt salts and a green colour with iron salts

;

when heated with aniline, naphthaquinonedianilide (Zincke, Abstr.,

1882, 967) is formed. It reacts with orthodiamiaes with the produc-
tion of scarlet dyes, probably belonging to the eurhodine group ; the

base obtained with 1 : 2-diamidotolueMe forms golden-yellow needles,

and melts at 257°. On careful reduction with acid stannous chloride

solution, or when heated with sodium hydrogen sulphite solution, ifc

yields the same amidonaphtholsulphonic acid as the azo-dyes derived

from a-naphthol-a-sulphonic acid (see above), and must therefore

have the constitution [OH : NO : SO3H = 1:2:4].
Sodium /3-naphthaquinone-o(.-sulphonate, CioHsOo'SOaNa, is prepared

by gently heating the last-mentioned amidonaphtholsulphonic acid

(5 grams) with nitric acid,8p. gr. 1"4 (10 c.c), and adding a saturated

solution of sodium chloride (40 c.c.) ; it separates in yellow needless,

and is crystallised from dilute alcohol ; it is readily soluble in water
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and almost insoluble in alcohol ; sulphurons acid converts it into the

corresponding qninol-derivative. The quinone reacts with 1 : 2-di-

amidotoluene, formino- an azine which crystallises in red needles, thus
proving its constitution. A. R. L.

Sulphonic Acids of /3-Naphthaquinone. By O. N". Witt (Ber.,

24, 8154—3157).—The amidonaphtholsulphonic acids are very readily

oxidised ; thus, in alkaline solution they are converted by the oxygen
of the air into greenish-brown compounds, which may be derivatives

of /r^-naphthaquinhydrone ; in acid solution, when ferric chloride or

potassium dichromate is used as the oxidising agent, ^-naphtha-
quinonesulphonic acids appear to be formed, which cannot, however,
be isolated on account of their great affinity for these metals.

Ammonium ft-naphthaquinonesulphonate, CioH502'S03XH4, is obtained

by adding amido-/-i-naphthol-/3- sulphonic acid (10 grams) in small

portions at a time to nitric acid, sp, gr. 1"2 (10 c.c.) ; the semi-solid

product is spread upon a porous tile, and finally crystallised from a
very small quantity of water, the solution being cooled by ice ; in this

way, a product, representing 60—75 per cent, of the starting material,

is obtained in the form of golden-yellow needles ; it is dried at

100—110°. The compound is very soluble in water and somewhat
less so in alcohol ; on treating it with sodium hydroxide, the sodium
salt is formed, but an excess of the alkali decomposes it; it reacts

with orthodiamines with the formation of azinesulphonic acids. The
corresponding quinol-derivative is formed when the salt is reduced
with aqueous sulphurous acid, but it is more conveniently prepared
as follows :—The amidonaphtholsulphonic acid is mixed with water
and the calculated quantity of bromine added; to the solution of the

quinone, an excess of sulphurous acid is now added, and the ammonium
quinolsulphonate isolated by evaporating the solution; it forms
white plates, and is very easily soluble in water; alkalis colour its

aqueous solution deep-yellow, and ammonia in the presence of air

deep-brown ; silver salts are immediately reduced, and it is not
oxidised to the quinone by nitric acid of sp. gr. below 12. When
oxidised in the presence of paradiamines, violet-red dyes, belonging
to the group of indophenols, are produced, and it reacts with diazo-

compounds with the formation of azo-dyes which yield brownish-red
to indigo-blue lakes with metallic mordants. It thus furnishes an
exception to the observations that orthodihydroxy-compounds are not

capable of forming azo-dyes. The other amidonaphtholsulphonic
acids yield similar compounds on oxidation. A. R. L.

Phenanthridine. By H. Pictet and H. J. Ankeksmit (Annalen,

266, 138—153; compare Abstr., 1891, 837).—Attempts to synthesise

phenanthridine by treating orthohydroxybenzylideneaniline,

0H-C«H4-CH:NPh,

and benzylideneorthamidophenol, OH'CeHi'NICHPh, with dehydrat-
ing agents were unsuccessful ; both compounds seem to yield small
quantities of acridine on distillation over zinc-dust.

Benzylideneorthamidojphenol, CiaHnNO, prepared by the condensa-
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Hon of benzaldehyde and orthamidophenol, crystallises from alcohol

in grey, hexagonal plates, melts at 89°, and is readily soluble in ether

and benzene, but insoluble in water.

, .... CeHi-CCOH)
Hydroxyphenanthridme, I, -„ -U- ,

prepared as previously de-

scribed (Inc. cit.), ciystallises from alcohol in colourless needles, melts

above 290°, and is insoluble in cold water, ether, benzene, and alkalis.

Phenanthridine methyl hydroxide, CisHgNjMeOH, prepared by de-

composing the methiodide (Abstr., 1890, 390) with alcoholic soda,

crystallises in colourless needles, melts at 109°, and dissolves freely in

alcohol, ether, and mineral acids, yielding fluorescent solutions.
p TT .pTT

D'hydrophenanthridine, ' ' , is obtained when phenanthridine

hydrochloride is treated with tin and hydrochloric acid; it crystal-

lises from dilute alcohol in colourless needles, melts at 90°, and is

almost, insoluble in water, but very readily soluble in alcohol and
ether, yielding fluorescent solutions. It is readily oxidised, even on
exposure to the air, being reconverted into phenanthridine. The
mercurochloride crystallises from hot water in needles and melts at

204°. The jjlatinocMoride decomposes at about 220°, but without
melting. The picrate and the dichromate crystallise from hot water
in slender, yellow needles. The n/^ro.?o-derivative is an oil. The
acetyl derivative, C15H13NO, crystallises in colourless prisms melting

at 108^ F. S. K.

Methylphenanthridine and Chrysidines. By A. Pictet and S.

Erlich {Annalen, 266, 158—168; compare Abstr., 1891, 217).—
p TT p TT

Paramethylphenanthridine, A, tt nv/f |j 1^^ ' ^^^ : = 2 : 5], is formed,

together with benzene, toluene. &c., when the vapour of benzylidene-

paratoluidine is passed over red-hot pumice; it is isolated by means
of its mercurochloride. It crystallises from dilute alcohol in long,

colourless needles, melts at 13 1^ and is readily soluble in alcohol,

ether, benzene, chloroform, and light petroleum, but only very spar-

ingly in water; its aqueous and alcoholic solutions show a slight,

blue fluorescence. The hydrochloride is readily soluble in water, from
which it crystallises in yellow needles ; the sulphate and the nitrate

are also readily soluble. The platinochloride, (Ci4Hi,N)2,H2PtCl6 -f

2H2O, crystallises in yellow needles., loses its water at 110°, does not

melt below 280"^, and is decomposed by hot water. The mercurochloride

forms yellow needles, melts at 215'', and is sparingly soluble in cold

water, the solution showing a green fluorescence. The aurochloride

crystallises in yellow needles melting at 210" with previous decom-
position. The joicra/e and the (Z/c//rowa^e crystallise in needles. The
methiod.ide, Ci4HuN,MeI, crystallises from warm alcohol in brown
needles melting at 180*^ with decomposition. The methyl hydroxide,

CuH,iN,MeOH, crystallises from dilute alcohol in colourless needles,

melts at 136°, and is almost insoluble in water. The wethochloride

crystallises in yellow needles, and is only sparingly soluble in cold

water.
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Orthomefhijlphenaiifhridine, Ci,H,iN [N : Me = 2:3], is obtained
when the vapour of benzylideneorthotoluidine is passed over red-hot
pumice, but the principal product is a-phenylindole (compHre Abstr.,

1886, 711) ; it melts at about 70°, is not easily obtained in crystals,

and is very readily soluble in alcobol, ether, chloroform, benzene, and
liofht petroleum. The hydrochloride crystallises from water in slender,

yellow needles, and dissolves freely in cold water, the dilute solutions

showing a blue fluorescence. The platinochloride, (Ci4HnN)2.H2PtCl6
+ 2H2O, crystallises in yellow needles and does not melt below 275°.

The mercurochloride (m. p. 196°), aurochloride (m. p. 196—200°), and
the picrate (m. p. 220° with decomposition) crystallise in yellow
needles : the dirhromafe crystallises from hot water in small, orange-
red needles. The methiodide, Ci4HnN',MeI, separates from alcohol in

brownish-yellow needles, melts at 187° with decomposition, and is

readily soluble in alcohol and water, but only very sparingly in ether.

a-Chrysidine (Abstr., 1891, 217) crystallises from alcohol in needles,

melts at 108°, and is readily soluble in ether, chloroform, and light

petroleum, but insoluble in water. The hydrochloride crystallises from
hot dilute hydrochloric acid in yellow needles, and melts at about 210°.

The nitrate forms yellow prisms melting at 155°. The platinochloride,

(Ci7HiiN)2,H2PtCl6 4- 2H2O, crystallises in long, yellow needles, and
decomposes at 255°. The mercurochloride (m. p. 240—245°), the

aurochloride Cm. p. 228°), and the picrate (m. p. 240°) crystallise in

yellow needles; the dichromate and the zinc double salt (m. p. about
2-^;0^) are also crystalline. The methiodide, Ci7HnN,Mel, crystallises

from alcohol in pale yellow needles, melts at 108°, and is insoluble in

ether. The methyl hydroxide^ CnHii^",MeOH, forms colourless needles,

and melts at llO''. The methochloride crystallises from dilute hydro-
chloric acid in long, slender needles ; its mercurochloride melts at 215°,

and its platinochloride, (Ci7HiiN)2,Me2PtCl6, crystallises in yellow
needles.

^-Chrysidine (loc. cit.) crystallises from alcohol in lustrous, colour-

less needles, melts at 131°, and resembles the corresponding a-deriva-

tive in its properties. The hydrochloride crystallises in small, yellow
prisms, and melts at about 220°. The nitrate is sparingly soluble,

and forms yellow needles melting at 187°. The platinochloride,

(Ci7lTnN)2,H2PtC]6 + 2H2O, crystallises in yellow needles, and melts
at 245° with decomposition. The dichromate, (Ci7HnN2)2,H2Cr207 +
2H2O, crystallises from hot water in orange needles, and decomposes
at about 200°, but without melting. The mercurochloride (m. p. 272°),

aurochloride (m. p. 245° with decomposition), j^icra^e, and zinc double
salt crystallise in yellow needles. The methiodide, Ci7HiiN,Mel, crys-

tallises from alcohol in brown needles, melts at 237°, and is only
sparingly soluble in cold water and insoluble in ether. The corre-

sponding hydroxide forms colourless needles, melts at 133°, and is

readily soluble in alcohol and ether, but insoluble in water. The
onethochloride crystallises from dilute hydrochloric acid in lustrous

needles ; its platinochloride, (Ci7HiiN)2,Me2PtCl6, forms yellow needles.

Phenanthridine and the four bases described above have many
properties in common ; they are feeble bases, and their salts are all

decomposed by water. Their methiodides are decomposed by soda in
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the colcl, yielflino^ crystalline hydroxides ; these compounds are soluble

in alcohol and ether, yieldinor solutions which show a blue and a violet

fluorescence respectively, and they form with acids yellow salts, the

aqueous solutions of which show a green fluorescence. F. S. K.

Action of Benzoic Acid on Turpentine. By G. BcmcHARDAT
and J. Lafont (Compt. rend., 113, 551—553).—Benzoic acid appears

to unite with French turpentine slowly in the cold; at 150°, employ-
ing equal weiochts of acid and turpentine, the action is rapid; after

50 hours' heating, all the turpentine is taken up. The uncombined
acid is removed from the product by treatment with an alkali. The
portions volatile below 200° separate into solid camphene boiling at 157°,

[a]D = — 8" 30', and an isomeric liquid terpilene boiling at 175—ISO'',

[a]D = —3° to —4° 30'. The production of almost inactive camphene
and terpilene is accounted for by the formation of turpentine and.

terpilene benzoates, which, under the prolonged influence of a tem-

perature of 150°, yield acid and camphene and terpilene respectively,

hydrocarbons losing their rotatory power rapidly under these con-

ditions. Camphene has been isolated to the extent of 1/lOth, and
terpilene of l/3rd, of the weight of the turpentine. The residue left

on distilling at 220° forms nearly half the weight of the turpentine.

It decomposes on distillation into benzoic acid and camphene hydro-

carbons. It maybe distilled at 190— 19.5° under a pressure of 30 mm.
when a small residue of polyterpilenes rpmains, consisting principally

of colophene, volatile at about 315°. The portion passing over at

190° is an oily mixture of camphenol and isocamphenol benzoates,

which are hardly affected by boiling aqueous alkalis, but are hydrolysed

ill the cold by alcoholic potash ; the product of hydrolysis, when washed
with tepid water, is partly crystalline. On fractional distillation, laevo-

camphenol and dextroisocamphenol are separated.

Camphenol, purified by recrystallisation from light petroleum, melts

at 193°, and distils at 212°; its rotatory power is [a]n = —32° 10' to

— 32° 20'. The derived camphor is solid, and has a rotatory power
of 38° to 38° 10'. These rotatory powers of the camphenol and
camphor are of the same sign, but inferior to those of laevobomeol

from Ngai and feverfew camphor. The differences obtain probably
owing to the turpentine not being an optically single compound, and,

according to the authors' experiments, to the production from the

camphene benzoate of inactive or racemic camphenols not separable

by solvents from the laevoeamphenol. Isocamphenol, purified in the

same way, melts at 47**, and boils at 198—199° ; its rotatory power is

[a]j) = +10° 40' and does not vary under the prolonged action of

acids or high temperatures. Phosphorus pentachloride converts iso-

camphenol, dissolved in light petroleum, into a liquid chloride, which
does not solidify even at —60°, boils from 100° to 105° at 40 mm., and
is nearly inactive. Nitric acid converts isocamphenol into a liquid

substance having the odour of camphor, which, at —60°, forms crys-

talline plates melting at —20°. This compound, of the same formula
as camphor, boils at 13° lower, that is, at about 191°

;
it is strongly

laevorotatory. It forms a crystalline compound with hydroxylamine.
The properties of this isocamphor assimilate it to the natural
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com|»ouTid, fenolone, obtained by Wallacli from essence of fennel, and
isocampbenol to the fenolic silcohol derived fioni it.

The action of benzoic acid at 150° on the turpentines gives a
practical method of reproducing camphenols and isocamphenols.

W. T.

Terpenes and their Derivatives. By J. W. Bruhl (Ber., 24,
.3373— 3416).—The present communication deals exclusively with
the constitution and properties of various camphene derivatives.

Menthol is readily converted into cymene by heating it with

anliydrous cupric sulphate in sealed tubes for several hours at

250—280°. It is not advisable to use potassium dichromate or

potassium permanganate in place of cupric sulphate, since at low
temperatures the action of these substances is very feeble, and at

higher temperatures violent explosions occur.

Menthyl ethyl ether, doHigOEt, is prepared by boiling menthol

(50 grams) dissolved in anhydrous toluene (30 grams) with sodium

(8 grams) for 15 hours. The solution is separated from the excess

of sodium, and heated with ethyl iodide in excess ; the sodium iodide

and toluene are removed, and the residue dried and fractionated over

sodium in a vacuum. The ether boils at 211*5—212", under a pres-

sure of 750 mm., and is a colourless liquid, with a slight menthol-

like odour.

Bornyl ethyl etlier, CioH,70Et, is obtained in a manner similar to

the preceding compound, xylene being used as a solvent in place of

toluene; it is a clear, colourless, viscid liquid, which boils at 97° under
a pressure of 20 mm., and at 204—204*5" under a pressure of 750 mm.
The yield is 98 per cent, of the borneol employed. All attempts to

prepare dibornyl ether were unsuccessful.

Bornyl methylene ether, CH.^(CioHi70)2, is formed by the action of

methylene iodide on sodium bornyloxide ; it crystallises from light

petroleum in colourless, rhombic prisms, melts at 167—168°, and boils

under reduced pressure without decomposition ; when molten, it

exhibits a bluish-yellow fluorescence.

Bornyl methyl ether is formed during the preparation of the pre-

ceding compound, and is separated by fractionation.

All attempts to obtain pure sodium camphor have been fruitless.

Ethyl camphor, prepared according to Baubigny's method, combines
with one atomic proportion of sodium if heated with it in xylene

solution, and on treatment with ethyl iodide and subsequent rectifica-

tion, a viscid liquid is formed, which boils at 156—168° under a

pressure of 10 mm., and is probably diethyl cawiphor ; it could not be
completely purified from lack of material.

The action of sodium on camphor is stated by Baubigny to proceed

according to the equation 2CioHi60 + 2Na = CioHi5NaO + CioHnONa;
the yield of borneol is, however, considerably less than is indicated

by this equation ; a portion of the camphor is always recovered

unaltered ; these facts, as well as the behaviour of the ethereal salts

of camphorcarboxylic acid (see below), seem to show that Baubigny's

conclusions are incorrect ; apparently camphor combines with 2 atoms
of sodium, and the reaction which takes place is really represented by
the equation 3CioHi60 + 4Na = doHuNasO 4- 2CioHi70Na.
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Camphocarboxylic acid is readily prepared by dissolving camphor
(228 grams) in ether (1—1'5 litres), and adding sodium (46 grams)
in the form of fine wire ; the flask is fitted with a reflux apparatus,
and a current of dry carbonic anhydride is passed through the solu-

tion ; there is considerable development of heat, and the sodium is

rapidly dissolved. As soon as the reaction is completed, powdered
ice (1 kilo.) is added, the ether separated, and the aqueous solution

allowed to remain for 24 hours, when a portion of the borneol sepa-

rates in crystals, and the remainder is thrown down on heating the
filtrate to 50° ; the precipitated borneol, after recrystallisation from
light petroleum, melts at 208—208'5°

; the yield is theoretical. On
acidifying the aqaeous solution, camphocarboxylic acid is precipi-

tated as a snow-white mass, which, on crystallisation from warm (not
boiling) water, yields the pure acid in colourless needles ; the yield is

almost quantitative. This reaction may be explained by assuming

that a disodium salt, CsHu^N ^^^^^ ^^ ^^^^ formed, and this,- on

treatment with water, is decomposed, yielding the compound

CsHu^ M
, which then by intramolecular change gives sodium

O'OH

camphocarboxylate, C8Hi4<[M . In proof of the foregoing

theory, it is found that ethyl camphocarboxylate reacts with sodium
C'COOFt

and ethyl chlorocarbonate to form a compound, C8Hu<C!U ^ r^r\r\T:y '

which on hydrolysis yields camphocarboxylic acid ; further, on treat-

ing ethyl camphocarboxylate in toluene solntion with sodium and
carbonic anhydride, and subsequently adding water, the ethereal salt

is recovered unchanged, showing that ethyl sodiocamphocarboxylate
does not react with carbonic anhydride, or that the compound, if any
is formed, is decomposed by water.

Camphocarboxylic acid melts at 127—128°, with evolution of

carbonic anhydride. The sodium salt forms a crystalline powder
readily soluble in water or dilute alcohol, insoluble in acetone, ether,

and carbon bisulphide. The calcium salt, (CiiHi503)2Ca, crystallises

from water or alcohol in needles ; the potassium, lithium, and
ammonium salts resemble the sodium salt. The ethyl salt is prepared
by dissolving the acid in absolute alcohol, and saturating the solution

with hydrogen chloride ; it is a colourless, viscid liquid, and boils at
166"8—167'8° under a pressure of 21 mm. ; the yield is theoretical.

Sodium acts on ethyl camphocarboxylate, hydrogen being evolved,

and on treating the product with ethyl chlorocarbonate, a pale-yellow,

viscid liquid, with an odour of pine-apple, is produced ; this, after

purification, boils at 179*6—181*5" under a pressure of 20 mm. Its

physical and chemical properties prove that it has the formula

C8H,4<ii ^^^T^, (see above). The author suggests that the

" ethyl methylcamphocarboxylate," C8Hi4<^ i
, recently

VOL. LXII. p
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prepared by Minguin, by the mutual action of ethyl camphocarb-
oxylate, methyl iodide, and sodium methoxide, is in reality ethyl

.1 1 .1 ^ TT ^C-COOEt
camphocarboxylate methyl ether, OgHu^m^ ,,CO'Me

Ethyl camphocarboxylate readily combines with phenylhydrazine

when the two are heated together at 100° ; the product, after being
washed with light petroleum and crystallised from dilute alcohol, is

deposited in colourless, slender needles which melt at 132°. It is

readily soluble in benzene and chloroform, and the solutions turn red

even in the dark ; ferric chloride, ammonia, and soda produce a similar

change. The substance has the formula Ci7H2ol^20 + H2O, and
CH* CO

appears to be a pyrazolone, CgH^^ 1 1 ; it loses 1 mol. HoO when

heated at 100°.

Menthodicarhoxylic acid, CioHi60(COOH)o, is prepared in a similar

manner to camphocarboxylic acid by the action of carbonic anhydride

on menthone (3 mols.) and sodium (4 atoms) ; the product is treated

with ice, in order to decompose the sodium mentholcarbonate,

CioHigO'COONa, the menthol is extracted with ether, and the aqueous

solution, after saturation with sodium chloride, is acidified, and again

shaken with ether. On allowing the ethereal solution to evaporate

spontaneously, the dicarboxylic acid is obtained in small, colourless

prisms ; it melts at 128*5° with evolution of carbonic anhydride. It

is very unstable, readily dissolves in methyl alcohol and acetone, but

only very sparingly in water, chloroform, benzene, or carbon bi-

sulphide. The salts of the alkali metals are exceedingly unstable
;

the silver salt is sparingly soluble, and readily decomposes on exposure

to light.

The author discusses the camphor formulsB proposed by Kekule and
by Bredt, and points out that according to the former of these,

camphor contains an asymmetric carbon atom ; this fact appears to

have been generally overlooked, although clearly stated by Van't
Hoff.

The formation of a dicarboxylic acid by menthone, and of a mono-
carboxylic acid by camphor, is probably owing to the presence of

the group —CH2*C0*CHMe— in the former compound, whilst the

carbonyl group of camphor is only linked to a CHo group ; mentho-
dicarhoxylic acid is therefore represented by the formula

^GH(COOH)-CO

Camphoric acid must be regarded as oc-methyl-S-isoprnpyl-A''^-

hydromuconic acid, COOH-CHPr^-CHa'CHiCMe-COOH, or asa^nethyl-

77 7. 7 7. .7 CH^-CPr^-COOH
isoprOjpyltetramethyLGnedicarboxyLie acid, 1 1 rtz-^rATj'

according
CH2*0Me*COOH

to whether camphor is represented as having an ethylene linking

(Kekule) or a para-linking. Camphoric acid, which melts at 187",

is not oxidised by potassium permanganate, and is unaffected when
heated with anhydrous cupric sulphate under pressure; itis known to

be equally stable towards reducing agents and halogen hydrides. The
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author confirms Menschutkin's observations on the low etherification

value of camphoric acid. Diethyl camphorate is not acted on by
bromine at the ordinary temperature, but yields ethyl bromide and
camphoric anhydride when heated at 120°. Camphoric anhydride,
ethyl chloride, and acetic acid are formed by the action of acetic

chloride on ethyl hydrogen camphorate at 100°. All these observa-

tions point to camphoric acid as being a tetramethylene derivative,

whilst the ease with which it forms the anhydride also tells in favour
of its being regarded as a tetra-substituted succinic acid. Further,
the hydromuconic acid formula only indicates the existence of three

optically isomeric camphoric acids ; four, however, are known with
certainty, and two others are said to have been isolated ; the tetra-

methylene formula requires six isomerides, four optically active, and
two inactive.

The author concludes that camphor can only be accurately repre-

sented by the diagonal formula ; in other words, he considers that it

PIT 'PTT'PIT
is derived from a double tetramethylene ring, i ^ i i ~.

CH2*uli*OH2
J. B. T.

German and Turkish Rose-oil. By U. Eckaut (Arch. Fharm.,
229, 355—389).—Rose-oil consists of ethyl alcohol, which is distilled

off below 100° and constitutes 5 per cent, of the oil, the elseoptene,

which constitutes practically the whole of the liquid portion of the oil,

and the stearoptene, which is the solid portion. The two latter are

separated by dissolving the oil in 75 per cent, alcohol at 70—80°, and
cooling to 0^, when the stearoptene separates ; the alcoholic solution

is then evaporated in a vacuum to obtain the elseoptene.

The elaeoptene, from both Turkish and German rose-oil, has a com-
position corresponding with the formula doHigO. Its physical constants

vary, according to its source, between the following limits :—Boiling-

point, 216—217°; refractive index, 1*4710—1*4725; refraction equi-

valent, 48*97—49*28
; dispersion 11*1—125 ; specific rotation,

— 2*7 to —2*8. The vapour density corresponds with the molecular
weight 142-43 (CioHisO = 154). Evidence of Markovnikoff's com-
pound C10H20O (Abstr., 1891, 219) was not obtained.

The author proposes the name rhodinol for the compound CioHigO.

The following derivatives of it are described :—The sodium derivative,

not prepared perfectly pure ; the chloride, CioHnCl, a yellowish-brown
liquid which does not distil without decomposition ; the iodide,

C10H17I, a brown liquid with an odour of turpentine ; the cyanide, a

yellow oil. The ether, C00H34O, was obtained by acting on rhodinol

with carbanil, whereby a crystalline carhanilide melting at 235° was
formed ; this was subsequently decomposed by water, when the ether

separated as a yellow liquid. The henzoate, PhCOO'CioHn, is a pale-

yellow neutral liquid ; the acetate, MeCOO'CioHn, and the thio-alcoholy

CioHn'SH, were also obtained.

By oxidising rhodinol with potassium dichromate and sulphuric

acid, the corresponding rhodinaldehyde, CioHieO, and the silver salt

of the acid, C10H16O2, rhodinolic acid, were prepared. When alka-

line permanganate was used as the oxidising agent, a pentahydiic

J9 -
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alcoliol, CeHaOs, and the following acids were obtained :—Valeric,

butyric, acetic, formic, oxalic, and carbonic. When hydrogen peroxide

was used, a monobasic acid, C6Hi20e, was formed, of which the

harium salt, (C6Hii02)2Ba, was analysed.

Strong dehydrating agents act on rhodinol to form a hydrocarbon
of the limonene group, namely, dipentene, CioHie, and a polyterpene.

The stearoptene is colourless and odourless ; its quantity varies in

rose-oil between 20 and 68 per cent., and its melting point between
33-5° and 36-5°.

The author regards rhodinol as an unsaturated monhydric primary
alcohol with an open-chain structure. Its optical activity shows the

presence of an asymmetrical carbon atom, and by applying Briihl's

method to the refraction equivalent, it would appear to contain two
ethylenic linkings ; the author therefore attributes to it the formula

CHglCPr-CHiCH-CHPr-CHa-OH, which would also account for its

easy conversion into closed-chain compounds (compare Semmler,
Abstr., 1890, 951). A. G. B.

Natural Resins. By M. Bamberger (Monatsh., 12, 441—463).

—

The resin from Pinus laricio (Poir) dissolves in alcohol, ether, methyl
alcohol, amyl alcohol, acetone, and acetic acid ; is partly soluble in

benzene, chloroform, and turpentine, and is insoluble in light petr-

oleum. It melts at about 100°; has a yellow colour which, on
exposure to light becomes red, gives the phloroglucinol reaction,

and, on distillation in a vacuum, furnishes a viscid, brown mass. As
determined by Schmidt and Erban's method (Monatsh., 7, 655),
the specimens examined had an acid equivalent of 116*6 and an
iodine number of 51*9. The methoxyl number obtained by Benedikt
and Griissner's process varied from 49*6 to 54*8.

On boiling with water for a long time, or on blowing steam through
an alcoholic solution, and exhausting with ether, the ethereal solution

obtained gave, on evaporation, a crystalline mass which had an iodine

number of 60'4. This was dissolved in alcohol, and allowed to crys-

tallise. The first separation consisted of caffe'ic acid, the diacetyl

derivative of which formed slender, white needles, melted at 189°,

and agreed in properties with the compound obtained by Tiemann
and Nagai (Ber., 11, 656), who, however, give a slightly higher
melting point, namely, 190—191°. On reduction of the acid with
sodium amalgam, hydrocaffeic acid, C9H10O4, identical in crystalline

[a:b : c form = 2*5604 : 1 : 1-9676, y = 108°] and optical proper-

ties with the acid obtained by Hlasiwetz (Annalen, 142, 354), was
formed. The second separation was recrystallised from chloro-

form and from hot water, and proved to be ferulic acid. The
mother liquor was then evaporated to dryness, dissolved in ether,

the solution shaken with bisulphite, and finally treated in the way
recommended by Tiemann (Ber., 8, 115), whereby vanillin was
obtained.

On heating the resin (500 grams) left after boiling with water, with

potash (2 kilos.) in an iron dish, a mixture of catechol and proto-

catechuic acid was obtained. Of these substances, the former is
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probably derived frora the latter, and the latter from ferulic acid, by
the action of potash.

The resin from Ficea vulgaris (Link) melts at about 100°, and the

samples examined had an acid equivalent of 125—127'7, an iodine

number of 61 "2, and a methoxyl number of 33—34-9. The resin was
treated in the same way as that obtained from Finns laricio, and gave
an aqueous extract which contained paracoumaric (naringenic) acid

and vanillin. The resin, after boiling with water, had an acid equi-

valent of 99 and a methoxyl number of 34*8 ; and gave, on fusion with
potash, a mixture of protocatechuic and parahydroxybenzoic acids.

G. T. M.

Substances contained in the Petals of Gentiana vema.
By G. GoLDSCHMiBDT and R. Jahoda {Monatsh., 12, 479—485).—On
evaporation of an alcoholic extract of 1 kilo, of the air-dried petals of

Gentiana vema, a dark-red, viscid mass, containing solid, greenish-

yellow, resinous lumps, is obtained. Water dissolves a reddish-

violet colouring matter, dextrose, levulose, and another substance

from the product, and leaves the resinous lumps unchanged. The
resin dissolves in alcohol, and after treatment with charcoal forms a
colourless solution from which three compounds may be separated by
fractional crystallisation. That formed in greatest quantity is an
amorphous, granular, white powder which melts at 215—219°.

Elementary analysis and a determination of its effect in lowering the

freezing point of phenol show that it has the formula C30H48O3. It is

without action on hydroxylamine and phenylhydrazine, but forms a
triacetyl derivative, C3oH45(OAc)3, which is readily soluble in cold

alcohol and melts at 175—180^^, and, consequently, contains three

hydroxyl groups, and has been named gentiol by the authors. It is

readily soluble in hot alcohol, dissolves sparingly in ether and benzene,

is insoluble in potash, and, on oxidation with chromic acid in acetic

acid solution, gives a crystalline acid which melts at 127°. The
two other fractions are only obtained in small quantity ; one is soluble

in alcohol, ether, and benzene, crystallises in beautiful, white plates,

melts at 115—117°, and has the formula C38H64O3; the other is a

yellowish powder, which melts at about 240°. G-. T. M.

Rind of Garcinia Mangostana. By P. R. Liechti {Arch. Pharm.,
229, 426—439).—The author fully describes his method of preparing
mangostin from the rind of Garcinia mangostana ; it does not mate-
rially differ from that adopted by Schmid (Annalen, 93, 83 ; J. Ghent.

Soc, 1856, 190).

Pure mangostin, C20H22O5, crystallises in bright-yellow, slender

laminae, melts at 173° (uncorr.), not at 190° (Schmid, loc. cit.), and is

tasteless and odourless ; it dissolves with a yellow colour in alcohol,

ether, chloroform, glacial acetic acid, carbon bisulphide, xylene,

acetone, strong sulphuric acid, and alkalis ; it is sparingly soluble in

benzene and solution of tannin, but not at all in light petroleum.

Solutions of mangostin give a greenish-black colour with ferric

chloride. Alkaline solutions of it fluoresce greenish, dissolve ferric

hydroxide with a deej) red-brown colour, and give an orange preci-
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pitate witli alkaline potassium iodide. Gold, silver, and platinum

are reduced from their solutions by mangostin.

Mangostin is oxidised bj nitric acid to oxalic acid. When it is

heated with potassium hydroxide and a little water until the melt

has a clear brown colour, and the melt subsequently dissolved in

water, acidified, and extracted with ether, a small quantity of acid^

resembling valeric acid in its odour and in its zinc salt, is obtained;

if the melt is more strongly heated, carbonic anhydride and oxalic

acid are produced.
When mangostin is reduced in alcoholic solution with sodium

amalgam, and the solution filtered and acidified, a brick-red, amorph-
ous precipitate is obtained which dissolves in alcohol ; the solution

gives a briliiant, green fluorescence when mixed with a little alkali.

The absorption spectrum of this fluorescent solution contains a strong

band between E and &, and a feeble band at F. This reduction

product has the same percentage composition as mangostin, and is

called isomangostin by the author, who regards it as a polymeride.

It melts with partial decomposition at 127° (uncorr.) ; its solutions in

alcohol and in ether are yellowish-brown, and >re not furthei

coloured by ferric chloride, nor will they reduce ammoniacal silvei

solution.

Schmid (loc. cit.) found that gamboge yielded a substance closely

resembling mangostin when oxidised by nitric acid. The author

prepared pure gambodic acid from gamboge by dissolving in absolute

alcohol, filtering, precipitating with water, washing, dissolving in

dilute ammonia, and precipitating with hydrochloric acid ; it melts at

92—96° (uncorr.). This preparation was oxidised with nitric acid^

and the product analysed ; but in its composition and properties it

bore no resemblance to mangostin,
Mangostin gives a white, crystalline acetate with acetic anhydride

and sodium acetate, which is being investigated.

Some remarks on the anatomy of the rind of Garcinia mangostana
conclude this paper. A. G. B.

Nicotenylamidoxime. By L. Michaelis (Ber., 24, 3439—3446).—Nicotenylamidoxime, C5]S"H4*C(NH2)!N*OH, is prepared by digesting

equivalent quantities of /3-cyanopyridine, hydroxylamine hydro-
chloride, and sodium carbonate in concentrated aqueous solution for

eight hours at 70° in a closed vessel. The mixture is evaporated to

dryness, extracted with absolute alcohol, the alcohol distilled ofl:, and
the product crystallised from hot chloroform. It melts at 128^

without decomposition, is easily soluble in water, alcohol, acetone^

alkalis, and acids, sparingly so in ether, chloroform, and benzene, and
insoluble in light petroleum. With ferric chloride, it gives a red
coloration ; with Fehling's solution, a dirty brownish-green precipitate.

The hydrochloride, C6H7N30,2HC1, is prepared by leading dry hydro-
gen chloride into a dry ethereal solution of the amidoxime. It forms
very deliquescent needles, melts at 171°, and is soluble in water and
alcohol. The platinochloride obtained by adding platinic chloride to

a concentrated solution of the hydrochloride, crystallises in yellow

scales, and is soluble in water and alcohol. Stannic chloride and
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mercuric chloride cause no precipitate when added to an aqueous
solution of the hydrochloride. The copper salt is obtained by addincr,

copper acetate to an aqueous solution of the ammonium salt, and is

soluble in ammonia and hydrochloric acid, insoluble in water. The
silver salt is white, and blackens in the air.

Aceti/hiicoteni/lamidoxime, C5NH4'C(NH3)".NOAc, is formed with
development of heat on mixing finely-powdered nicotenylamidoxime
with acetic anhydride. When the reaction is ended, the product is

neutralised with sodium carbonate, filtered, and purified by crystal-

lisation from chloroform. It melts at 143°, and is easily soluble in

benzene, alcohol, acetone, chloroform, and acids, less so in water, ether,

and light petroleum.

Nicotenylazoximetlienyl,Ci,N'H.4;C<^^ ^^CM.e, is obtained as a subli-

mate by cautiously heating the preceding compound between watch-
glasses on the sand-bath. It melts at 109°, and is soluble in water,

ether, alcohol, benzene, acetone, chloroform, and acids, insoluble in

alkalis. The hydrochloride forms small, white needles, and is soluble

in water and alcohol. The platinochloride is obtained in beautiful

yellow needles on adding platinic chloride to a solution of the hydro-
chloride, and is sparingly soluble in water, insoluble in alcohol.

Mercuric chloride gives a white precipitate when added to a concen-

trated solution of the hydrochloride. Stannic chloride gives no
precipitate.

Benzoijlnicotenylamidoxinfie^ C5N^H4*C(NH2)!N^O*Bz, is prepared by
adding the calculated quantity of benzoic chloride to nicotenyl-

amidoxime dissolved in the calculated quantity of sodium hydroxide.
The mixture is shaken as long as the odour of benzoic chloride can be
detected, a few drops of ammonia added, and the compound collected,

washed with water, and crystallised from alcohol. It forms colour-

less scales, melts at 190°, is easily soluble in benzene, alcohol, and
chloroform, very sparingly in ether and water, and insoluble in

light petroleum. It dissolves in acids, and is reprecipitated by
alkalis.

Nicotenylazox{mehenz€7iyl, C5N'H4*C'^_ -»^^CPh, is obtained as a

sublimate by heating the preceding compound between watch-glasses
or by boiling it for a long time with water. It melts at 139°, and is

soluble in ether, benzene, light petroleum, alcohol, acetone, chloroform,

and acids, and insoluble in water and alkalis. The hydrochloride is

unstable. With platinic chloride and mercuric chloride, it yields

sparingly soluble double salts.

Nicotenijlazoximepropenyl-w^car'bonic acidj

C5NH4-C<5^>C-CH3-CH2-COOH,

is obtained by heating a mixture of molecular proportions of nicotenyl-

amidoxime and succinic anhydride at 100° to quiet fusion. The cold

mass is extracted with dilute soda, filtered, and the filtrate saturated
with dilute hydrochloric acid. The compound is obtained as a
voluminous precipitate, and is purified by crystallisation from hot*
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water. It melts at 178°, is sdluble in water, acetone, alcohol, acids,

and alkalis, sparingly so in ether, chloroform, and benzene, insoluble

in light petroleum, and reacts acid to litmus. The silver salt forms

stellate groups of needles, blackens on exposure to light, and is

soluble in ammonia. The copper salt is green, and dissolves in

ammonia to a blue solution,

Nicotenylphemjluramidoxime, C5NH4'C(:NOH)-NH-CO*]S"HPh, is ob-

tained by mixing finely-divided nicotenylamidoxime with the calcu-

lated quantity of carbanil. It crystallises from chloroform in slender

needles, melts at 167", is easily soluble in hot water, alcohol, and
chloroform, less so in benzene, ether, and acetone, and insoluble in

light petroleum, acids and alkalis.

Ethyl nicotenylamidoximecarhonate, C5NH4*C(NHo)!NO*COOEt, is

formed together with nicotenylamidoxime hydrochloride by adding

ethyl chlorocarbonate (2 mols.) drop by drop to a saturated solution

of nicotenylamidoxime (3 mols.) in absolute ether. It is purified by
dissolving in benzene and precipitating with petroleum, melts at 136°

and is soluble in water, alcohol, benzene, chloroform, acetone, and
acids, insoluble in ether and light petroleum.

NicotenylazosulpJiimecarhanilide, C5NH4*C<^_-xj-^C*NHPh, is ob-

tained on gently warming a mixture of finely-powdered nicotenyl-

amidoxime and phenylthiocarbimide. The reaction takes place

suddenly with much frothing, and the product is purified by several

crystallisations from hot benzene. Although the experimental con-

ditions were varied, the author could not obtain a nicotenylthiour-

amidoxime, but always obtained the condensation product. Nicotenyl-

azosulphimecarbanilide is also obtained on heating to boiling nicotenyl-

amidoxime (1 mol.) and phenylthiocarbimide (2 mols.) dissolved in

chloroform. It crystallises in white needles, melts at 241°, is insoluble

in water, soluble in alcohol, benzene, and chloroform, less so in ether

and acetone, and is dissolved by acids and reprecipitated by alkalis.

Nicotenylamidoxime henzyl ether, C5NH4*C(]S'H2)!NO*CH2Ph, is ob-
tained by gently heating equivalent quantities of nicotenylamidoxime,
sodium ethoxide, alcohol, and benzyl chloride in a reflux apparatus. It

crystallises from light petroleum in needles, melts at 80°, is soluble in

ether, alcohol, benzene, chloroform, and petroleum, insoluble in water,
and dissolves in acids, but not in alkalis. E. C. R.

a-Pyridone (a-Hydroxypyridine). By H. v. Pechmann and
0. Baltzer (Ber,, 24, 3144—3153).—To prepare a-pyridone (a-hydr-
oxypyridine), malic acid (500 grams) is converted into cumalic acid

by heating it with sulphuric acid, and thence into the methyl salt

;

this is dissolved in ammonia, and boiled with sodium hydroxide, and
on then adding hydrochloric acid, hydroxynicotinic acid is precipitated,

which is dried and heated above its melting point until the evolution
of carbonic anhydride slackens, when the temperature is raised and
a-pyridone passes over. It melts at 107°, boils at 280—281°; the
aqueous solution has a neutral reaction ; the colour produced by ferric

chloride is quite distinct from that obtained with phenol, and the
observation that both the ethyl derivatives (see below) give the same
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colour stands in harmony with this difference ; it does not give
Liebermann's phenyl reaction, and does not, under any circumstances,
reduce permanganate solution instantaneously ; when mercuric chlor-

ide is added to a concentrated solution, the mereurochloride separates,

and this on crystallisation from water or dilute alcohol, forms long,

colourless needles, and melts at 191—192°.

Et}iijl-a.-2oyridone is obtained in theoretical yield by heating a-pyri-

done with an excess of ethyl iodide for five hours at 180", adding
hydrochloric acid, evaporating on the water-bath, redissolving in a
little water, precipitating with an excess of potassium carbonate,

extracting with chloroform, and rectifying. It is a colourless, almost
odourless oil of strong basic properties, boils at 246—248°, is very
sparingly volatile with steam, is miscible with water, and when
heated at 290" in a sealed tube, undergoes partial decomposition, the
residue being the unaltered compound ; it behaves towards perman-
ganate in a manner similar to a-pyridone ; the mercurochloride crystal-

lises from water or dilute alcohol in prisms, and melts at 112—113^
;

the hydrochloride is completely volatilised by protracted heating at

the temperature of the water-bath ; the platinochloi'ide forms yellow
needles, sinters at 98°, and melts at 105—108°. When ethyl-a-pyrid-

one is heated in a reflux apparatus with an excess of 4 per cent,

sodium amalgam, ethylamine is produced; the authors, therefore,

believe it to have the constitution CH^pTj.pTT^NEt.

oc-Ethoxypyridine is formed by shaking silver a-pyridone (prepared
by adding the calculated quantity of silver nitrate to a-pyridone
dissolved in the equivalent quantity of dilute soda) with ether and
ethyl iodide at the ordinary temperature, until the precipitate has the
colour of silver iodide, filtering, washing the precipitate with alcoholic

hydrochloric acid, distilling off the alcohol and ether, mixing the
residue with a little water, and precipitating the base with potassium
carbonate ; the yield is equal to the a-pyridone employed. It is a
colourless oil, having a strong odour of pyridine and more feeble

basic properties than its isomeride ; it boils at 155—156°, is volatile

with steam, and is much more stable than its isomeride, remaining
unchanged when heated in a sealed tube at 230°, and being only very
slowly attacked at the ordinary temperature by permanganate ; the
inercurochloride melts at 141—142°. When heated in dilute alcoholic

solution with sodium amalgam, ammonia is evolved; it, therefore,

probably has the constitution CH<^^!2.^^^>:N'.

Methyl- cc.pyridone, CsNHiMeO, is a colourless, almost odourless
liquid boili»»g at 240°

; the mercurochloride melts at 127°,

CL-Methoxypyridine, C5NH4-OMe, closely resembles the ethyl deriva-

tive ; the mercurochloride melts at 199—200°.
oc-Chloropyridine [CI = 2] is obtained by moistening a-pyridone

with phosphorus oxychloride, mixing with 2^ times the quantity of

phosphorus pentachloride, and heating the mixture for 3—4 hours in
an oil-bath at 130°, adding water, and after rendering alkaline,

driving over the new base with steam ; it is a colourless oil having
a pyridine-like odour, boils at 166° (714 mm.), and is insoluble in
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water ; the platwochloride crystallises in the raonosymmetric Rystem,

a:b :c = 1'4348 : 1 : 2-0380
; /3 = 73" 21-4'

; observed forms ooP,

-Poo, OP.
The concluding portion of the paper is devoted to a discussion on

the constitution of pyridine by v. Pechmann, who considers that the

general behaviour of pyridine, including the tautomerism of its

hydroxy-derivatives (see also Haitinger and Lieben, Abstr., 1885,

966), is best explained by assigning to it a centric formula as suggested
by Bamberger. A. R. L.

Piperazine. By A. Schmidt and G. Wichmann (Ber., 24, 3237
—3248).—Majert and Schmidt (Abstr., 1891, 538) have already

stated that piperazine passes unchanged through the human
organism. The authors find that with a single dose of 3 grams the
base can be detected in the urine even after 6 days, and although the

chief portion is voided after a few hours, a certain amount remains
in the blood for a long period. To detect piperazine in urine, the

latter is rendered free from phosphates of the earth-metals by the
addition of a few drops of sodium hydroxide solution, reacidified with
hydrochloric acid, heated to 40°, and filtered after the addition of a solu-

tion of potassium bismuthoiodide, when crystals of the form already
described (loc. cit.) separate from the filtrate after a time. In the
detection of minute quantities of the base, the urine is evaporated,
the residue being distilled with solid alkali and sand, and the distillate

examined as above. Piperazine undergoes no change when directly

injected into the blood, for example ; by injecting 0*3 gram into the
blood of a rabbit, the chief portion was found in the urine after

2 hours, but the presence of the base coald still be detected at the
end of IJ- days.

When dry piperazine (1 gram) is heated for 14 hours at 270° with
bromobenzene (11 grams), the product filtered from bromide, and
distilled until the thermometer registers a temperature of 170°,

alcohol extracts diphenylpiperazine (m. p. 160°) from the residue.

Piperazine (8 grams) and bromobenzene (3 grams) heated in a
similar manner give the same compound together with an oily sub-
stance, probably monophenylpiperazine.

Paranitrophenylfijperazine, N02'C6H4*C4H9]S'2, is obtained when
piperazine (8 grams) is heated with parachloronitrobenzene (3 grams)
at 150° for 4 hours ; the melt is triturated with dilute alkali, and the
residue extracted with hydrochloric acid, when a small quantity of

dinitro-derivative (see below) remains undissolved, together with
chloronitrobenzene ; the filtrate is freed from chloronitrobenzene by
agitating it \yith ether, alkali added, and the precipitate which forms
is dissolved in benzene ; the pure compound separates from this solu-

tion on adding light petroleum ; it melts at 129°, and is readily

soluble in alcohol, chloroform, and benzene, but only very sparingly in

water, ether, and light petroleum ; the hydrochloride forms yellowish-

red, lustrous prisms. Paradinitrodiphenylpijoerazine,

C4HsN2(CsH4-N02)2,

is almost exclusively formed when the previously mentioned rer.
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agents are heated together, in molecular proportion, for 8 hours at
150°; the product, after washing with water, is treated with boilino"

alcohol, when the dinitro-compound remains ; it is very sparingly-
soluble in all solvents and melts at 248° with decomposition. DiacetyU
piperazine, CJIsN^^Co, is prepared by heating piperazine acetate with
an excess of acetic anhydride in a reflux apparatus, distilling off to
300°, rectifying the residue in a vacuum, and crystallising the solidified

distillate from benzene, when the compound separates in compact
needles ; it melts at 138-5°, boils with slight decomposition at 310'', and
is readily soluble in water and alcohol. Ethyl piperazyloxamate,
C4Hg]Sr2(CO*COOEt)2, is formed when piperazine is heated at 100° for
a short time with an excess of ethyl oxalate ; it crystallises from
water in needles, melts at 124°, and is readily soluble in solvents.

The compound C4Hio]N'2,2PhOH, which separates on mixing an
alcoholic solution of piperazine with an ethereal solution of phenol in

molecular proportion, crystallises from alcohol in large, lustrous,

prisms, melts at 99—101°, and develops the odour of phenol on
keeping ; whilst the compound, C4HiolSr2,C6H603, melting at 195°, with
decomposition, separates in compact needles on mixing alcoholic solu-

tions of piperazine and quinol.

The henzylidene derivative, C4H8N'2'CHPh, produced by mixing piper-
azine with benzaldedyde, heating on the water-bath, and treating
with boiling alcohol, is a white, amorphous substance almost insoluble
in all solvents,, and melts at 246—247°; whilst the compound
C4H10N2CS2 separates as a greenish-white powder, on mixing alco-

holic solutions of piperazine and carbon bisulphide ; it decomposes
at 260°.

Diazohenzenepiperazine, C4H8N2(N'2Ph)2, prepared by adding piper-
azine to an alkaline solution of diazobenzene, melts at 129° ; a
compound is also obtained with quinone.

Bichloropiperazine, C4H8N2CI2, is best prepared by adding an.

aqueous solution of piperazine to one of freshly prepared sodium
hypochlorite, collecting the precipitate and crystallising it from
alcoholic ether ; it has a sharp, tear-exciting odour, melts at 71°,

detonates at 80—85°, is sparingly soluble in water, but is converted
into piperazine hydrochloride by it, only slightly soluble in ether,

and readily in alcohol. No analogous compound is formed by the
action of sodium hypobromite, although the addition of bromine
water to an aqueous solution of piperazine seems to produce it.

Dinitrosopiperazine (Ladenburg, Abstr., 1891, 1333) decon^poses
when distilled, and, on reduction with zinc and acetic acid, yields the

dihydrazine, €41181*^2(^112)2, crystallising from alcoholic either in stout

needles, melting at 100°, and boiling at 228°
; the latter reduces

Fehling's solution and ammoniacal silver solution on boiling ; the

dibenzoyl derivative, C4H8N2(NHBz)2, prepared by adding the

calculated quantity of benzoic chloride dissolved in chloroform to a

solution of the hydrazine in the same solvent, is a white, amorphous
substance which does not melt at 310°, and is insoluble in solvents ;

whilst the dihenzylidene derivative, C4H8N2(N!CHPh)2, obtained by
adding benzaldehyde to a solution of the hydrazine in sodium acetate

solution, melts at 205°, and is insoluble in water.
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Diraetliylpiperazine (Ladenburg, loc. cit.) boils at 153—158°, and
does not solidify when cooled to —15°

; the hydrochloride melts at

247—250" with decomposition. Biethylpiperazine, C4H8N3Et2, boils

at 165°, and does not solidify at — 15°
; the hydrochloride crystallises

from dilnfce alcohol in small, white needles, melts at 277" with de-

composition; the platinochloride forms small, yellow plates.

A. R. L.

Quinolinehydrazines. By E. Bottigee (Ber., 24, 3276—3277).
—A claim for priority. Dufton's researches on orthoquinolinehydr-

azine (Trans., 1891, 752) were not published until October, whereas
the author had already, in August, applied for a patent concerning a
method of preparation of quinolinehydrazines. He thinks he has at

least an equal right with Dufton to be regarded as the discoverer of

these compounds. C. F. B.

/t-Phenylpentoxazoline. By S. Gabriel and P. Elfeldt
{Ber., 24, 3213— 3218).—The benzoyl derivative of 7-bromopropyl-
amine, like the benzoyl derivatives of )3-bromethylamine and
/3-bromopropylamine (Abstr., 1890, 1267), readily loses hydrogen
bromide, forming a meso-substituted pentoxazoline,

CH2<(^jj'^.^>CPh,

which contains the same nucleus as trimethylenepseudocarbamide
(Abstr., 1890, 472). The 7-bromopropylamine required was prepared
according to Gabriel and Weiner's method (Abstr., 1888, 1292), and
was freed from admixed trimethylenediamine hydrobromide by
solution in absolute alcohol. The crude compound obtained on
evaporating the solution was dissolved in water and treated with
2 mols. of sodium carbonate and 1 mol. of benzoic chloride

;
^-hromo-

propylbenzamide, CH2Br*CH2*CH2*NH*COPh, then separates as a
white, crystalline compound, which is purified by triturating with
dilute soda and recrystallising from benzene. It forms white, fascicu-

lar groups of needles melting at 62°. The crystals deliquesce in the
course of a few weeks, and pass into the hydrobromide of /u-phenyl-

pentoxazoline, CH2<[pTT\iyT^CPh ; the free base separates on the

addition of soda. It may be more quickly prepared by dissolving

the benzamide in hot water, adding alkali, distilling in a current of

steam, and extracting the distillate with ether. On evaporating the

latter, the /t-phenylpentoxazoline remains as a yellowish oil, having
a peculiar odour and pungent taste ; it is sparingly soluble in cold,

more readily in hot, water, and cannot be distilled under atmo-
spheric pressure without decomposition. The picrale,

C,9HuNO,C6H3N-307,

forms yellow needles and melts at 151°; the platinochloride, orange-

yellow, flat needles melting with decomposition at 185°
; the dichrom-

ate, orange needles ; and the ferrocyanide, a yellowish-green, crystalline

precipitate.



ORGANIC CHEMISTRY. 218

Towards hot mineral acids the base behaves in a manner similar to

the oxazoline bases previously described ; with an excess of hydro-
bromic acid, it is reconverted into 7-bromopropylbenzamide, and with
an excess of hydrochloric acid into ^/-cJiloropropylbenzamide,

CHaCl-CHo-CHo/NH-COPh,

which crystallises from light petroleum in delicate needles, melts at

56—57°, and is much more stable than the bromine derivative. If,

however, the base be boiled with an equivalent quantity of aqueous,

hydrobromic acid until the solution no longer forms a sparingly

soluble dichromate, it is converted into the hydrobromide of <y-amidO'

propyl henzoate, ]S'H2*CH2*CH2*CH3'OBz, which separates from acetic

acid, on the addition of ethyl acetate, as a white, crystalline powder,
melts at 1.34—135°, is readily soluble in water, and sparingly in light

petroleum. The free ^{-amidopropyl henzoate is a colourless oil easily

soluble in water; its pierate, CioHj3]S'02,C6H3N'307, crystallises in

yellow needles, and melts at 177—178°, and the platinochloridej.

(CioHi3]Sr02)2,H2PtCl6, in yellowish-red needles melting with decom-
position at 204—205°.

Corresponding with pentoxazoline is the compound pentathiazoline
;

this has not yet been prepared, but some of its derivatives are already

known, namely, /i-mercaptopenthiazoline, C3H6<[^^C'SH, and

trimetliylenepseudothiocarbamide (Abstr., 1890, 524). Other deriva-

tives have been obtained by the action of trimethylene bromide on
thioamides, and will shortly be described. H. G. C.

Oxazolines and Pentoxazolines. By P. Elfeldt (Ber., 24,.

3218—3228).—In continuation of the work described in the previous

abstract, the author has examined other derivatives of bromethyl-
amine and bromopropylamine, and finds that these, like the acetyl and
benzoyl compounds, readily yield oxazolines and pentoxazolines.

Metanitrobenzoic chloride acts on /3-bromethylamine in presence of"

sodium carbonate, forming /B-hromethylmetanitroheiizamide,

CH2Br-CH2-NH-CO-C6HrN02,

which crystallises in needles melting at 116—117°, and is almost
insoluble in cold water. It is converted by the calculated quantity

of alcoholic potash into /i-metanitrophenyloxazolinej

PH 'O

which crystallises from water or dilute alcohol in long, narrow, rect-

angular plates melting at 118*5—119*5°. Of its salts, the picrate^

C9H8N203,C6H3N307, melts at 145—146°, and the platiyiochloride^

(C9H8N203)2,H2PtCl6, at 195° ; the dichromate forms a yellowish-red

emulsion, and the ferrocyanide a yellowish-green, crystalline precipi-

tate.

y3-Bromopropylamine hydrobromide (which, after recrystallisation

from acetic acid, melts at 156°) is readily acted on by metanitrobenzoio

chloride and alkali, with formation of ^-hromopropylmetanitrobenz^
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umide, CHMeBr-CHo-NH-CO-CeHi-NOa, wlncli crystallises from
benzene in small needles melting at 84—85°, and is converted by
alcoholic potash into (S-Tnethyl-fi-metanitrophenyloxazoUnej

This crystallises from water or dilute alcohol in long, silvery plates,

melts at 85—86°, and is only slightly volatile in a current of steam

;

its picrate, CioHioI^203,CgH3N307, crystallises in yellow needles, and
melts at 152—153°, and the platinocMoride, (CioHioN203)2,H2PtCl6,

forms flat, yellowish-red, quadratic crystals melting at 195—196° with
decomposition.

^{-Bromopropylaminenitrohenzawiide is obtained in a manner similar

to the /:J-compound, and crystallises from benzene or chloroform in

needles melting at 89—90° ; by the action of alcoholic potash,

it yields jn-metanitropJienylpentoxazoline, CH2<]qtt^.-nt^C*C6H4*N02,

which separates from dilute alcohol or ether in long, silvery plates

melting at 93—94°. The picrate, CioHioISr203,C6H3]N'307, crystallises in

tufts of needles, and melts at 123— 124°, previously becoming plastic,

and the platinocMoride., (CioHio]N^203),H2PtCl6, forms an orange-red,

crystalline powder which melts with decomposition at 196".

lH-Bromethylphenylacetamide, C2H4Br'NH*CO*CH2Ph, obtained from
phenylacetic chloride and /3-bromethylamine hydrobromide, crystal-

lises from benzene in small, jagged plates, and melts at 84—85".

When treated with aqueous soda and distilled in a current of steam,

it yields jLi-henzyloxazoline, i ' ^C*CH2Ph, which may be ex-
GH2'W

tracted from the distillate with ether, and remains, on evaporating
the solvent, as an oil having a feeble, penetrating odour. The pierage,

CioHnlS'0,C6H3:N'307, melts at 130—131°. The larger quantity of the
phenylacetamide is, however, converted into amidoethyl phenylacetate

hydrobromide, NH2'C2H4*0'CO'CH2Ph,HBr, which is isolated by
evaporating the solution of the amide to dryness, extracting the
residue with water, and slowly evaporating the solution. The residue

probably contains hydroxyethylamine hydrobromide, and is therefore

treated with picric acid, which does not precipitate the latter, but
yields the picrate of amidoethyl phenylacetate in small plates melting
^t 137—138°.

Phenylacetic chloride reacts with /3-bromopropylamine much less

readily than with the corresponding ethyl derivative ; the (i-hromo-

propyl phenylacetamide, CHMeBr*CH2*NH"CO*CH2Ph, crystallises

from light petroleum in delicate needles, melts at 45—46°, and when
kept rapidly forms a syrup, Avhich is partially soluble in water. The
solution gives precipitates with picric acid and platinum chloride, the
former having the composition CuHisISrOjCGHsI^oOv ; the solution,

therefore, in all probability contains /3-methyl-ju-henzyloxazoline,
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(^f-Broviopropylphenylacetamide, CsHsBr'N'H'CO-CHoPh, separates

from light petroleum in tufts of slender needles, melts at 43—44°,

and decomposes if kept, or by tlie action of alkalis, forming a-henzid-

CH. "O
pentoxazoUne, CHa-cCpTTliv-^C'^HaPli, which, is an oil having a

pungent taste, but no odour in the cold. The pierate,

crystallises well, and melts at 139—140°, whilst the platinochloride

forms an orange-yellow, crystalline powder.

ji-Browethylcinnamylamide, CoH^BrlSrH-CO'CHiCHPh, obtained

from cinnamic chloride and /3-bromethylamine hydrobromide, crystal-

lises from light petroleum in white plates melting at 90—91°. Alco-

holic potash converts it into ix-cinnamenyloxazolinei

which crystallises from light petroleum in transparent prisms con-

taining light petroleum ; this is evolved on exposure to the air or

over sulphuric acid, and the substance then melts at 52—53°, be-

coming plastic at 48°. The picrate, CiiHnNO,C6H3N'307, forms yellow
needles melting at 188— 189°, and the platinochloride,

(CnHnNO)2,H,PtCl6,

an orange-yellow, crystalline powder melting with decomposition at
193—194°.

^-Bromopropylcinnamylamide, CHMeBr-CHs-NH-CO'CHiCHPh,
crystallises from benzene or light petroleum in w^hite plates melting
at 79—80°. The ft-methyl-jH'CinnamenyloxazoUne,

g;^->c.CH:cHPh,

obtained from it, separates from light petroleum in crystals containing

light petroleum, which is given off on exposure to the air, the com-
pound then melting at 80—81°. The picrate, Ci2Hi3N'0,C6H3N307,
crystallises in delicate needles, and melts at 182—183°, and the

platinochloride, (Ci2Hi3]N'0)2,HoPtCl6, melts with frothing at
197—198°.

^l-Broino]propylcinnamylamide, CHoBr'[CH2]o*NH*C0'CH!CHPh,
forms hexagonal plates, melts at 74°, and is converted by alkalis into

jLi-cifinamenylpentoxazoline, CH2<^p-rT^,T^^C'CH!CHPh, which also

•contains light petroleum and melts, after removal of the latter, at

55—56°. The picrate, C,JI,3N0,CeB.,K,0„ melts at 196°, and the

platinochloride, (Ci'.Hi3NO)2,H2PtClfi, at 192—193° with decomposi-
tion. H. G. C.

Thiazole Compounds. By P. Spica and G. Carrara (Gazzetta,

21, 421—432).—The authors have prepared the following compounds
by Wohler's method :

—



216 ABSTKACTS OF CHKMICAL PAPERS.

JJnsymmetrical dimethylthiocarhamide, NH2*CS*NMe3, is obtained in

colourless, hard, deliquescent crystals melting at 81—82°, and is very
soluble in water and absolute alcohol.

JJnsymmetrical diethylthiocarhamide, NHz'CS'NEtg, is a colourless,

deliquescent substance, which crystallises with difficulty, is soluble in

water and absolute alcohol, and melts at 169—170°.

Tin symmetrical diisoamlythiocarbamide, NH2*CS'N(C5H,i)2, is ob-

tained in colourless scales, moderately soluble in water, easily soluble

in absolute alcohol, and melts at 208—209°. It is very like camphor
in appearance and in its behaviour when floating- on water.

JJnsymmetrical diisoamylselenocarbamide, NH2'CSe*N(C5lIn)2, is

obtained by the action of potassium selenocyanate on diisoamylamine
in colourless scales melting without decomposition at 171—172°. By
exposure to light or by heating, it turns first red and then green. It

crystallises with 2 mols. H2O, which it retains in a vacuum over
sulphuric acid, but loses on heating at 100° in a current of air.

On condensation with halogen derivatives of ketones, the unsym-
metrical bi-substituted thiocarbamides should behave analogously

to the symmetrical derivatives, and yield thiazole derivatives of the

constitution
(|.jj.qjj^>^-

The authors endeavoured unsuccessfully to prepare these com-
pounds by the use of chloracetone and bromacetophenone in the
following cases :

—

A mixture of unsymmetrical dimethylthiocarhamide with chlor-

acetone in molecular proportion was heated on a water-bath until no
further odour of chloracetone was observed. The residue was taken
up with water, made alkaline with caustic soda, and the solution

extracted with ether. The ethereal extract contains dimethylamine
and an unknown base, the platinochloride of which contains 40'02

per cent, of platinum; the mother liquor, after complete extraction

with ether, yields a yellowish precipitate when acidified with hydro-
chloric acid. This is partly soluble in alcohol and chloroform,

sparingly in light petroleum, and sparingly and partially soluble in

water ; it contains sulphur but no chlorine, melts partially at about
90°, and decomposes above 100°

; it is probably impure a-methyl-
hydroxythiazole, but the quantity obtained was too small for purifica-

tion and analysis.

The solution in absolute alcohol of equivalent quantities of un-
symmetrical dimethylthiocarhamide and bromacetophenone is evapo-

rated to dryness on the water-bath, the residue dissolved in absolute

alcohol, and fractionally crystallised. On recrystallisation from dilute

alcohol, long needles melting at 71—72°, and agreeing in properties

with rhodanacetophenone, first separate ; the mother liquor contains

a deliquescent substance agreeing in properties with dimethylamine
hydrobromide. When unsymmetrical diisoamylthiocarbamide and
bromacetophenone are treated in the same manner, the substance

melting at 71—72°, and a white, crystalline product, which seems to

be diisoamylamine hydrobromide, are obtained. When the alcoholic

solution of dibenzilethiocarbamide and chloracetone is treated in the

manner indicated above, a product is obtained which, on solution in
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alcohol and precipitation with light petroleum, yields dibenzylamine
hydrochloride ; the mother liquors contain a yellow substance, soluble

in water and caustic alkalis, sparingly soluble in ether, insoluble in

acids or ammonium carbonate solution, and melting at 96°. No
analyses were made, but the substance is supposed to be methylhydr-
oxythiazole. Similar results are obtained on heating unsymmetrical
dibenzilethiocarbamide with chloracetone on the water-bath without
any solvent, treating with caustic soda, and extracting with ether, as

before indicated. Symmetrical diphenylthiocarbamide and chlor-

acetone, treated in the same manner, yield the base melting at 138°,

prepared by Taumann. Unsymmetrical dibenzilethiocarbamide and
bromacetophenone, when heated together, give benzilamine hydro-
bromide and the substance melting at 71—72°. To show that this

compound is really rhodanacetophenone, it was converted into carb-

aminethioacetophenone by boiling for a short time with strong
hydrochloric acid ; on prolonged ebullition, a-phenyl-yw-hydroxythiazole

was obtained.

The general reaction between unsymmetrical bi-substituted thio-

carbamides and halogen derivatives of ketones, is best represented by
the following equation :

—

K-CO-CH^Cl + S:C(NH2)-NR'2 = NiC-S-CH^-R-CO + NHRVHCl.
W. J. P.

Quinazolines. By S. Gabuiel and R. Jansen (Ber., 24, 3091

—

3098; compare Abstr., 1890, 1442).—Orthamidobenzylacetamide,
IS'Ho.'CeHrCHa-NH-COMe [1:2], when distilled, yields a substance

which must be /J-methyldihydroquinazoline, CeHi^ I , forN CMe
when methylated it yields the same 187-dimethyldihydroquinazoline,

CH 'NMe
C6H4< _ll^ , which is obtained by distilling orthamidobenzyl-

acetomethylamide, NHz'CeHi'CHs'NMe-COMe. Hence, by analogy,

the substance formed when orthonitrobenzylformamide,

]Sr02-C6H4-CH2-]S'H-COH,

is reduced with zinc and hydrochloric acid must be dihydroquin-
CHz-NH

azoline, C6H4<^__^jj.

Orthonitrobenzylamine is best prepared by mixing orthonitro-

l)enzyl chloride (24*5 grams) with potassium phthalimide (25'5 grams)
in benzyl cyanide (35 c.c), heating the whole on a water-bath until

all the water is expelled, and finally keeping it for half an hour at
180°. The cyanide is then driven over with steam, and the residue

purified by boiling with a little alcohol. Nitrobenzylphthalimide

(31 grams = 75 per cent, of the theoretical yield) is left behind ; it

yields orthonitrobenzylamine when heated (15 grams) with hydro-
chloric acid of sp. gr. 1-19 (60 c.c.) for three hours at 185—190°.

The hydrochloride is obtained by separating the phthalic acid and
concentrating the filtrate. The yicrate, C7H8N202,C6H3N307, forms
sparingly soluble, yellow needles, and melts at 206—208°. Ortho-

VOL. LXll. q
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nitrolenzylcarhamide, NH2*CO-NH*CH2*C6H4'N02, is obtained iit

needles melting at 150°, by concentrating an aqueous solution of

potassium cyanate and orthonitrobenzylamine hydrochloride.

When orthonitrobenzyl chloride (10 grams) is allowed to remain
in a closed flask with 10 per cent, alcoholic ammonia (100 c.c.) for

10 days at the ordinary temperature, crystals of dlorthonitrohenzylaminej

NH(CH2*C6H4*N02)2 (5*5 grams), are deposited. These can be crys-

tallised from hot alcohol ; they melt at 99—100°. The hydrochloride,,

Ci4Hi3N304*HCl, melts above 220°, becoming charred. The platino-

chloride, (CuHi3N304)2,H2PtClfi, forms small, yellow needles, very
sparingly soluble in water. The nitrosamine, (N02*C6H4*CH2)2N*Nd,.
is obtained in lustrous needles melting at 120°, when nitrous acid is

added to an acetic acid solution of the base. The mother liquor

from the diamine, on concentration, leaves a residue (4 grams), from
which nitrobenzylamine hydrochloride (2 grams) can be obtained by
extracting with alcohol a concentrated, filtered, aqueous solution of

the residue.

When orthonitrobenzyl chloride (15 grams) is dissolved in alcohol

(150 c.c.) and warmed for one hour in a stoppered flask in the water--

bath with 33 per cent, aqueous methylamine (45 c.c), and the residue

left after evaporation of the alcohol is treated with water, it yields-

diorthonitrohenzylmethylamine, ]S"Me(CH2*C6H4']S'02)2, as an insoluble

oil, "which crystallises after a time; when recrystallised from methyl
alcohol, it forms yellowish prisms melting at 62—64°. The aqueous
solution is concentrated to a small bulk, treated with 33 per cent,

aqueous potash, and extracted with ether. The brownish oil obtained

on evanorating the ether is mixed with hydrochloric acid, and the

solution evaporated. The orthonitrohenzylmethylamine hydrochloride,

N02*C6H4-NHMe,HCl (9*5 grams), thus obtained, crystallises from
95 per cent, alcohol in tables, and melts at 175—176-5°. When this

salt (6 grams) is boiled for a quarter of an hour in a reflux apparatus
with dry sodium acetate (3 grams) and acetic anhydride (12 c.c),

the mixture concentrated and treated with water, orthonitrohenzyl-

acetomethylamide, N03'C6H4-CH3'NMe*COMe, separates as an oil,

which finally crystallises ; from light petroleum, it can be obtained

in small, lustrous, white crystals melting at 57—58°. This substance,

finely powdered (1 gram), is mixed with water (15 c.c) and con-

centrated hydrochloric acid, and treated with zinc. After remaining
for a time, the clear solution is poured off, and treated with excess of

aqueous soda ; the orthamidohenzylacetomethylamide,

NH2-C6H4-CH2-]^Me-COMe,

is extracted with ether, and recrystallised from this solvent ; it forms

.

a fine powder melting at 94—95°. This was heated gently in a small

distillation-flask until no more water was expelled, /3r^.dimethyldihydro-

quinazoline, C6H4<^_1 • ^ , then distils over at 300—305° as a pale-

yellow oil which solidifies on cooling. It crystallises from ether in

small, white needles, softens at 70°, and melts at 75—77°. Its solu-

tion in water is alkaline, and has a bitter taste. It dissolves also in

hydrochloric acid, and the solution forms double salts with platinum.

I



ORGANIC CHEMISTRY. 219

chloride, potassium dicliromate, and picric acid. The picrate softens
at 210°, and melts at 215—217°.

iS-Methyldihydroquinazoline unites with methyl iodide, formincr
colourless crystals of the methiodide. When these are dissolved iu
water, and the solution treated with potash, a yellow oil separates,
which has all the properties of y37-dimethylhydroquinazoline, described
above.

riTT ."NTTT

Dihydroquinazoline, C6H4<^ ' I
, has now been obtained crys-

talline. From benzene it separates in small, yellowish crystals which
soften at 115°, and melt at 127°. The hydrochloride, CsHsN'arHCl,
crystalHses from alcohol. C. F. B,

Choline. By E. Schmidt (Arch. Pharm., 229, 467—486).—
Choline platinochloride melts at 232—233° when heated in a narrow
capillary tube, but generally at 240—241° with much frothing ; Bode
^ives 233—234° (Inaug, Diss., Marhurg, 1889), and Jahns gives 225°

(Abstr., 1891, 94).

Gram (Arch. exp. Path. Pharm., 20, 116) says that neurine and
choline platinochlorides are so similar in crystalline form as to be dis-

tinguishable only by their difference in colour. The author finds

that choline platinochloride forms large, soluble, red, tabular, mono-
clinic crystals, arranged like steps ; whilst neurine platinochloride

crystallises in small, individual, sparingly soluble, orange-red, regular
octahedra, and melts at 211—213°.

To convert choline into neurine, it is heated with fuming hydriodic
acid at 140°, and the product is treated with moist silver oxide. To
convert neurine into choline, it is heated with hydriodic acid, and the
product then heated with silver nitrate in aqueous solution (compare
Bode, loc. cit.).

Choline platinochloride is not converted into neurine platinochlor-

ide when heated with hydrochloric acid in the water-bath, as stated

by Gram (loc. cit.).

Choline lactate is not converted into neurine lactate when heated
in water, as stated by Gram, but a lactocholine platinochloride

y

NMe3Cl'CH2-CH3-0-CHMe-COO-CH2-CH3-NMe3Cl,PtCl„2H20, is ob-

tained if, after the action has continued for six days, neutral

platinic chloride is added in considerable quantity, and the mixture
rapidly evaporated. This salt forms columnar crystals with bevelled

ends, melts with decomposition at 220°, and dissolves easily in water,

but more sparingly in alcohol.

An aqueous solution of choline does not contain any neurine after

it has been kept for four months, whether the solution be concentrated

or dilute. In two experiments with hay infusion, the author found
that, under the influence of the organisms contained therein, choline

is converted, to a small extent, into neurine j further experiments

gave somewhat uncertain results. A. G. B.

Adenine. By M. Kruger (Zeit. physiol. Ghem., 16, 160—172).

—

The knowledge of the nuclein bases, derived from nucleic acid, is of

fi2
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importance, as the origin of uric acid in the system may probably be
arrived at by their study, especially if adenine and hypoxanthine can

be shown to belong to the uric acid group, which includes xanthine

and guanine. Adenine was prepared from tea-extract, and estimated

by the help of sodium picrate (Bruhns, Abstr., 1890, 534). It can

be prepared free from water of crystallisation by adding excess of

ammonia to concentrated solutions of its hydrochloride ; four-sided

pyramids are thus obtained. A 0'5 per cent, aqueous solution gives

no precipitate with potassium ferrocyanide or ferricyanide until acetic

acid is added, when thin, crystalline plates are obtained. Ferric chloride

gives a red coloration unaltered by heat. Copper sulphate produces

a greyish-blue, amorphous precipitate, containing 2 atoms of copper to

1 mol. of SO3 ; it is, therefore, a mixture of copper-adenine and adenine-

copper sulphate. With chromic acid, it forms a dichromate,

this crystallises as six-sided plates. With chloracetic acid, it forms
prismatic crystals of a chloracetate, C5N5l^5,2CH3C102. With
hydrochloric acid at 135°, it is completely decomposed (Kossel), and it

appeared of importance to determine the products formed. On carry-

ing out the reaction in sealed tubes, it was found that the products

were carbonic anhydride, carbonic oxide, and ammonium chloride. Four
atoms of its nitrogen appear in the form of ammonia ; consequently no
methylamine group is present in adenine. Glycocine is also formed,

and the following equation represents what occurs :—CsHgN^g -f 8H2O
= 4NH3 + CO2 + 2CH2O2 4- C2H5N"02. No formic acid is, however,

found as such ; the strong acid, the pressure, and the temperature

break it up completely into carbonic oxide and water. Similarly

treated, hypoxanthine undergoes the following reaction :—C5H4!N'40

+ 7H2O = 3NH3 + CO2 + 2CH2O2 + C2H5NO0. Comparing these

results with those obtained by Schmidt (Annalen, 217, 311) in rela-

tion to xanthine (C5H4N4O3 + 6H2O = 2CO2 + CH2O2 + 3NH3 +
C2H5NO2), it is seen that xanthine and hypoxanthine yield qualita-

tively the same products ; the quantitative difference is that the

relation of CO2 : CH302 is 1 : 2 in hypoxanthine, and 2 : 1 in xanthine.

Uric acid, under the influence of concentrated hydriodic acid at

160—170°, also yields glycocine, carbonic anhydride, and ammonia
(Strecker, ibid., 146, 142). W. D. H.

Adenine and Hypoxanthine. By G. Bruhns and A. Kossel
(Zeit. physiol. Chem., 16, 1—12).—By Beckmann's method (Zeit.

'jphysihal. Chem., 4, 532) the molecular weight of adenine was found
to be sufficiently near 135 to warrant the author's previous assump-
tion that its formula is C5H5N5.

On oxidation, uric acid, xanthine, and their derivatives yield pro-

ducts which show they contain an alloxan nucleus. Whether hypo-
xanthine and adenine contain this is uncertain, but by bringing acid

groups into their molecule, it was hoped to obtain an answer to this

question. For this purpose, the action of ethyl chlorocarbonate on hypo-
xanthine was investigated; 4 grams of hypoxanthine hydrochloride

were raixed with 3 grams of sodium hydroxide and 5 grams of ethyl
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chlorocarbonate, and after 24 hours, the precipitate which formed was
collected, and was recrysfcallised from hot water, when tables about
7 mm. by 1 mm. were obtained, melting at 185—190°. They were
sparingly soluble in alcohol, ether, and cold water, but readily in hot
water, sodium hydroxide, and hydrochloric acid. Their composition
was found to be C5H3'N'40'COOEt, that is, the substance is the urethace
of hypoxanthine. It was, however, found unsuitable for experiments
on oxidation, and attention was then directed to the bromine deriva-

tives of adenine. The action of bromine appears to take place in the
following stages :

—

(1.) C5H5N5 + Bra = C5H4T^5Br + HBr.
(2.) C5H4N5Br + HBr = C5H4:N'5Br,HBr.

(3.) C5H4BrN5,HBr + 2Br3 = C5H4BrI^5,Br4,HBr.

The final product, which is red, is hromadenine tetrahromide TiydrO'

bromide.

Bromadenine, CoHiBr^s, crystallises in thin plates ; it is sparingly

soluble in water, but very readily in ammonia and fixed alkalis, and
fairly soluble in mineral acids, with which it forms salts. The sulphate,

(C5H4BrN'5)2,H2S04 + 6H2O, hydrochloride, C5H4BrN5,HCl, and
nitrate, C5H4BrN5,HN'03, were prepared. The picrate,

C5H4BrN-5,C6H2(N02)3-OH + H^O,

is very similar in its properties to adenine picrate. Bromadenine, like

adenine, also gives metallic derivatives with silver nitrate, mercuric
chloride, cadmium chloride, &c.

Attempts to obtain an oxyadenine or ethoxyadenine by the method
adopted by Fischer in regard to caffeine {Ber., 14, 637 ; 15, 29, 453

;

Annalen, 215, 253) failed. Difficulties were also found in an attempt
to prepare chloradenine, but at last it was obtained by heating

adenine with phosphorus pentachloride in a sealed tube at 160—170°

for several hours. W". D. H.

Behaviour of Cupreine and Quinine with Methyl Iodide.

By 0. Hesse {Annalen, 266, 240—245).—When quinine is boiled

with excess of methyl iodide in methyl alcoholic solution, it yields the

methiodide, C2oH24N202,MeI + H2O, as sole product ; if, however, the

reaction is carried out at 80—100°, the dimethiodide, C2oH24N'202,2McI,

+ 3H2O is formed. The dimethochloHde, prepared from the meth-
iodide, crystallises in pale-yellow needles, and is readily soluble in

water. The platinocJiloride, C2oH24N'202,Me2PtCl6 + 2H2O, is a dark-

yellow, crystalline compound, sparingly soluble in cold water. The
aurochloride. C2oH24N20o,2MeAuCl4, is a yellow, flocculent sabstance,

and decomposes at about 100°.

When a methyl alcoholic solution of cupreine is boiled with excess

of methyl iodide, the methiodide is formed, but if the mixture is

heated at 80—100°, cupreine dimethiodide^ Ci9H22N202,2MeI -f 3H2O,
is produced. This compound crystallises in prisms, melts at about
210° with decomposition, and is moderately easily soluble in hot water.

The corresponding methochloride crystallises in pale-yellow needles,

and is moderately easily soluble in water and alcohol ; its platinO'
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chloride, Ci9H22N202,Me2PtCl6, is an orange, granular compound, very
sparingly soluble in cold water.

When cupreine is heated with methyl iodide and sodium raethoxide

in methyl alcoholic solution, it is converted into a mixture of the

mono- and di-methiodides of quinine, as stated by Grimaux and
Arnaud (Abstr., 1891, 1121). F. S. K.

Preparation of Homologues of Quinine. By E. Lippmann
(Monatsh., 12, 512—514).—The yield of methylquinine obtained by
Claus and Mahlmann's process (Ber., 14) is unsatisfactory, owing to

a large quantity of the quinine methiodide escaping decomposition
;

the author finds that the following method gives much better results.

The quinine methiodide is boiled with excess of silver oxide, the
silver iodide filtered off, and the solution treated with a slight excess

of dilute sulphuric acid, whereby the sparingly soluble sulphate is

precipitated in the form of needles. The crystalline mass is dried on
a porous plate, and heated in sealed tubes at 140° with excess of

sodium hydroxide solution. Under these conditions, the quinine
methohydroxide, C2oH24N'202,MeOH, loses water, and is converted into

methylquinine, C2oH23MeN202, which can be separated from the
product by shaking with ether. G. T. M.

Isocinchonine. By 0. Hesse (Annalen, 266, 245—248).—This
article is principally controversial ; the author also describes experi-

ments which point to the conclusion that commercial cinchonine
sulphate may sometimes contain two isomeric alkaloids, one of which
yields -socinchonine, the other cinchoniline. F. S. K.

Isocinchonines. By E. Jungfletsch and E. Leger {Compt. rend,,

113, 651—654 ; compare Abstr., 1891, 1121).—A continuation of the
discussion with Hesse. They find that the isocinchonine of Com-
stock and Koenig is identical with cinchoniline. C. H. B.

Digitaleine. By J. Houdas {Compt. rend., 113, 648—651).—The
author has shown that the soluble digitalines of Schmiedeberg consist
almost entirely of one glucoside, to which he gives Nativelle's name
digitaleine. It is characterised by the following properties :—When
amyl alcohol is added to an aqueous solution of digitaleine, the latter

is rapidly precipitated in a crystalline form. If a hot mixture of
amyl and ethyl alcohols is used, the solution, on cooling, deposits long,
nacreous lamellse, which contain amyl alcohol and water of crystal-

lisation. If these crystals are dissolved in boiling water, the amyl
alcohol expelled by prolonged ebullition, and the liquid mixed with
its own volume of ethyl alcohol of 95°, long needles separate in
stellate groups on cooling. The crystals contain ethyl alcohol and
water, and are more soluble than those containing amyl alcohol.

Similar results are obtained with methyl alcohol. It follows that
when an alcohol of the ethyl series is added to a solution of digita-

leine, a crystalline compound of the alcohol and hydrated digitaleine

is obtained, and its solubility in water is greater the lower the
molecular weight of the alcohol. Phenols seem to behave in a
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similar manner, and ordinary phenol gives a well-crystallised com-
pound which will be described subseqaently. The crystals lose their

alcohol and water at 110°. They dissolve somewhat slowly in cold
water, but very rapidly in boiling water. Digitaleine, however, has
not yet been crystallised from aqueous solutions. When the liquid

evaporates, the glucoside is left as a vitreous residue.

Digitaleine is very slightly soluble in alcohol, and is practically in-

soluble in chloroform, ether, and light petroleum. In aqueous solution,

it has a loBvorotatory power
;
[a.]D = — 49*25°. When heated, it shows

no distinct melting point, but agglomerates at about 250", intumesces
at about 270°, and is completely caramelised at 280°. It seems to be
nnaffected by exposure to air, and its aqueous solution can be kept
for a long time without undergoing any change. It is precipitated

by tannin or ammoniacal lead acetate, and dissolves in cold hydro-

chloric acid without coloration ; but if the solution is heated, it

becomes violet-red, with a slight, greenish fluorescence. Sulphuric
acid, diluted with its own volume of water, produces a yellowish

coloration in the cold, changing to red, and finally to black, on
heating.

The elementary composition is represented by the formula
Cf,2H52034, and agrees with that given by Schmiedeberg. When
treated with very dilute sulphuric acid, digitaleine yields two crys-

tallisable glucosides without any glucose. C. H. B.

Hydrastine. By M. Freund and C. Dormeyer (Ber., 24, 3164).

—The question as to whether the bromomethylhydrohydrastinine,
Ci2Hi4!N"02Br, described by the authors (Abstr., 1891, 1518), is related

to the compound obtained by Merlin (Abstr., 1884, 1385 ; 1887, 164)
from dimethylpiperidine and bromine, and is, therefore, an ammonium
bromide, has yet to be settled. A. R. L.

Lupanine : the Alkaloid of the Blue Lupine. By C. Siebert
(Arch. Pharm., 229, 531—546).—Hagen (Abstr., 1886, 163) ascribes

the formula C15H35N2O to lupanine ; this formula is contrary to the

law of even atomicities, and should be doubled, except that Hagen's
results do not exclude the formula Ci5H24N20.
The crushed seeds were extracted eight times with two successive

quantities of alcohol containing hydrochloric acid ; the extract was
distilled, the residue made alkaline with potassium hydroxide, and
extracted with ether; the ethereal solution was shaken with dilute

hydrochloric acid, and the aqueous solution of the hydrochloride thus

olDtained was again treated with potassium hydroxide and ether

to separate the pure base. The seeds yielded 0*33 per cent, of

lupanine; Hagen obtained 0*19—0'22 per cent.

Lupanine is freely soluble in cold water to a clear solution, and
also in cold alcohol (compare Hagen, loc. cit.). The hydrochloride,

Ci;H24N'20,HCl + 2H2O, forms long, white, needle-shaped crystals,

easily soluble in water, alcohol, and chloroform, but not in ether ; when
dried at 90°, it melts at 127°. The hydriodide, Ci5H2i"N'20,HI -h 2H3O,
forms yellowish crystals, and, when dried at 100°, melts at 184—185°.

The hydrobromide, Ci5H24lS'20,HBr + 2H2O, forms large, white,
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tabular crystals, melts at 111°, and is solable in water and alcohol.

The platinochloride forms nodular crystals with 4 mols. H2O. The
aurochloride separates on addition of water to its alcoholic solution

in long, prismatic crystals ; it is anhydrous, dissolves in alcohol and
water, and melts at 198—199°. The meth iodide melts at 248—249°
(Hagen gives 215°).

Lupanine is not changed by heating with fuming hydrochloric acid

at 200°, or with concentrated aqueous or alcoholic sodium hydroxide
solution at the ordinary pressure. When heated with soda-lime, the

lupanine molecule is split up, 1 atom of nitrogen appearing as

ammonia, and the other as a pyridine base ; an unsaturated hydro-
carbon is also obtained, and may be taken as evidence of a side chain
in the molecule.

By oxidation with potassium permanganate in acid solution,

lupanine yielded carbonic anhydride, a little ammonia, a neutral sub-

stance, C15H20N2O3, and a nitrogenous acid. A. G. B.

Nucleins. By H. Malfatti (Zeit. physiol. Chem., 16, 68—86).

—

Nucleins may be divided into two groups : the true nucleins from
cell-nuclei, which yield xanthine bases on decomposition, and the

paranucleins from egg yolk and milk, which do not. The question

arises whether the artificial nuclein of Liebermann, prepared by the

addition of metaphosphoric acid to albumin, belongs to the first or

second group. The preparation of nucleic acid from nuclein by
Altmann (Du JBois Beymond's Archiv, physiol. Ahth., 1889, 514) gives

a further means of distinguishing between the two groups. An
artificial nuclein, containing 6*1 per cent, of phosphorus, was prepared
from serum-albumin ; after dissolving in ammonia and reprecipitating

by acetic acid several times, the percentage of phosphorus sank
to 1*6. This is due to the separation of a nucleic acid rich in phos-

phorus. This is soluble in ammonia ; from this solution it is not pre-

cipitable by acetic acid, but it is by hydrochloric acid ; it yields no
trace of xanthine derivatives, and therefore belongs to the class of

paranucleic acids, and the nuclein from which it originates to the

class of paranucleins. The opinion, however, is advanced that the

nucleins and paranucleins are not so distinct as might be supposed,

but that the true nucleins are either simple additive or substitution

compounds of paranucleins and the xanthine bases in question.

After incineration and heating with potassium nitrate, phosphorus
estimations were made, by titration with uranium acetate.

W. D. H.
New Proteid from Human Blood Serum. By C. Chabrie

{Compt. rend., 113, 557—559).—Serum, neutralised by acetic acid, is

coagulated and evaporated at 100°. The mass is extracted by
distilled water at" 100°, the water being half the original bulk of the

serum. The filtered liquid is somewhat cloudy ; the addition of 89°

alcohol gives a white, flocculent precipitate collecting together after

some hours. The precipitate collected and dried in the air is

soluble in water, from which it is reprecipitated by alcohol. It con-

tains an organic substance resembling albumin, and yields 0'637 per

cent, of ash consisting of phosphates, and not containing calcium or
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clilorides. It is proved to be a new substance by the following
reactions :—It is coagulated by alcohol, but not by beat, even in

presence of acetic acid. ISTitric acid gives a precipitate soluble in

slight excess. Potassium ferrocyanide in presence of acetic acid

gives a inilkiness, increasing with time. Phosphotungstic acid yields

a precipitate ; ammonium phosphomolybdate gives a white precipi-

tate on heating. Acid mercury nitrate gives a yellow precipitate

;

Millon's reagent a white one, becoming rose-coloured on heating.

The substance yields no sublimate and no biuret reaction. No result

follows the addition of a saturated solution of magnesium sulphate

;

sodium sulphate causes a white precipitate.

On account of its analogies wdth albumin, it is proposed to name
the new substance alhumone. It was found to the extent of 1/12,000

by weight in the blood of a healthy man. In that taken from a

patient suffering from nephritis, it formed 0'087 per cent.

Albumone is strongly Isevorotatory, but the opalescence of its solu-

tion prevents the determination of the amount of rotation with
accuracy. It does not dialyse.

It differs from Bechamp's nephrozymase obtained from urine, this

substance saccharifying starch at 60°, whereas albumone exerts no
such action. W. T.

Physiological Chemistry,

Influence of Nutrition on the Composition of the Blood-
ash. By K. Landsteiner {Zeit. physiol. Chem., 16, 13—19).—Yerdeil

states (Annalen, 69, 89) that the salts of the blood vary with those

of the food ; an animal fed on flesh has in the blood alkaline phos-

phates, which are replaced by carbonates when a vegetable diet is

given. Against this view we have the fact (Jarisch, Wiener med.
Jahrb., 1871, 435 ; 1877, 1) that the ash of the blood of different

animals (men, dogs, horses, oxen) is practically the same, although
their diet is different. In the present research, 15 young rabbits were
dieted for three months and a half on hay, and another 15 on milk.

The ash in the blood was in both cases practically the same, qualita-

tively and quantitatively ; such differences as were noticed being ex-

plicable by differences in the relation of corpuscles to plasma. In
animals with equal amounts of haemoglobin in their blood, the cor-

puscular element was probably identical, and here, whatever the diet,

the NagO : K2O quotient and the other analytical details obtained were
also identical. W. D. H.

Bile during Inanition. By S. M. Lukjanow (Zdt. physiol. Chem.j

16, 87—142).—The experiments were carried out on guinea pigs, and
may be divided into five groups ; the first group consisted of normal
animals ; the remaining four groups of animals in different stages of
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inanition. Very complete analytical tables relating to cacli experi-

ment are given.

The animals were found to lose on the average 1 per cent, of

body weight in four hours four minutes. At the commencement of

inanition, the relative weight of the liver is the smallest ; in the

middle period it rises, returning to the normal, and it continues to

rise to the end. In the initial and middle stages, the liver is poor
in water ; in the final stage, the amount of water rises, first to the

normal, and then above it. In the blood there is a progressive loss

of water.

In the first stage (loss of body weight 5*53 per cent.), the amount
of bile per hour per 10 grams of liver substance, and per 1 kilo, of

body weight is rather greater than the normal ; it then progres-

sively sinks, but most rapidly in the middle periods (loss of body
weight, 16 to 25 per cent.). This is represented in charts by means
of curves. At first the bile is dilute, but, later, becomes more con-

centrated, soon, however, reaching a maximum at which it remains

;

this increased percentage of solids is chiefly due to the bile salts.

The lessening found in the amount of bile secreted is not solely due
to concentration, but also to a diminution in the solids secreted.

The energy of secretion of bile during inanition is thus less than in

normal animals ; but the diminution in energy is most marked during
the first half of the hunger period. W. D. H.

Carbohydrates of Putrefying Human Urine. By G. Tkeupel
(Zeit. physiol. Ghem., 16, 47

—

67).—The formation of fatty acids in

normal urine when putrefaction sets in is due to the decomposition of

its carbohydrates (dexti-ose and animal gum). In the present research,

the furfuraldehyde and a-naphthol reaction was employed for the
estimation of sugar (see Abstr., 1891, 1559), the results being con-

trolled, in some cases, by Baumann's benzoic chloride method. It was
found, that as putrefaction advanced the carbohydrate in the urine
diminished, but a small quantity always remained, even after very
prolonged periods (30 to 47 days). If the urine was exposed to the

air, putrefaction and the diminution of carbohydrate occurred more
rapidly than in closed vessels. Increase of the temperature to 35**

also hastened the process. W. D. H.

Ethereal Hydrogen Sulphates in the Urine, and Disinfec-
tion of the Alimentary Canal. By A. Rovighi (Zeit. physiol.

Ghem.^ 16, 20—46).—From experiments on the author's person, on
various patients, and on dogs, the following conclusions are drawn :

—

1. The quantitative estimation of the ethereal hydrogen sulphates

in the urine is a trustworthy criterion of the amount of putrefactive

change in the intestine.

2. The amount of these substances passed varies with the time of

day, so that it is necessary to examine a specimen of the mixed 24
hours' voidings.

3. In children, the amount passed is less than in adults.

4. Oil of turpentine and camphor in large doses lessen theputrefac-
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tion in the dog's intestine, and, consequently, the output of ethereal

sulphates in the urine.

5. In the human being, given either by mouth or rectum, these

"drugs have not the same efficacy.

6. Tannin clysters lessened, but only very slightly, the ethereal

liydrogen sulphate of the urine in a case of enteroperitonitis, where
their amount was excessive.

7. A saturated solution of boric acid injected into the intestine is

more effective ; but the absorption of the acid by the intestinal

mucous membrane is dangerous.

8. The use of Carlsbad salts and Marienbad water is followed by
an increased output of ethereal hydrogen sulphates for the first few
-days ; this is followed by a very marked diminution.

9. Kephir (1^ litres per diem) is an excellent means of lessening

intestinal putrefaction. Its action depends, in part at least, on the

lactic acid it contains. W. D. H.

Physiological Action of Strontium Salts. By J. V. Laborde
(Compt. rend. Soc. Biol, 1890, 708—716; 1891, 562—566; compare
Abstr., 1891, 99).—The action of the sulphate, normal tartrate, and
orthophosphate of strontium was compared experimentally with that of

the corresponding salts of potassium. The results again showed the
innocuity of the strontium compounds ; the lactate and tartrate have
•a slight diuretic action. Elimination takes place chiefly through the

faeces. It is partly assimilated, being found in the liver and bones,

and, to a small extent, is eliminated in the urine.

Further experiments with the bromide were confirmatory of the
foregoing. W. D. H.

Physiological Action of Camphors, and of their Compounds
with Chloral. By Schmitt (Compt. rend. 8oc. Biol, 1890, 678—
•683).—In a warm-blooded animal, camphor causes excitation of the
central nervous system leading to general convulsions, an increase in

the depth of respiration, a slowing of the heart, with increased force

•of its beats, and a marked elevation of blood pressure. Borneol and
menthol, on the other hand, produce a sedative action on the nerve
•centres, borneol being the more powerful. Borneol, however, di-

minishes the frequency and depth of respiration, the number and
force of the heart beats, and produces a fall of blood pressure ; whilst

menthol increases respiratory and cardiac activity, leading to a

heightened intravascular pressure.

In experiments on rabbits, it was found that by giving borneol after

chloral hydrate, the depressing action of the chloral was augmented
by that of the borneol, whereas menthol in part counteracted this

depression. Starting from this, the physiological action of com-
pounds of chloral with the camphors was investigated.

Camphor dissolves in anhydrous chloral, but does not form definite

compounds with it, whereas borneol and menthol do. The mixture
•of camphor and chloral produces the same effects as if the drugs
were given successively, the convulsive effects of the camphor being

masked by the sedative action of the chloral.
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Chloral hornylate, CCl3*CH(OH)'OCioHi7, forms white crystals in-

soluble in water, and melts at 45—55°. It is very toxic, producing a
lowering of blood pressure and temperature to a greater extent than
can be accounted for by the amount of chloral it contains.

Chloral menthylate, CCl3*CH(OH)'OCioH,9, is a transparent, yellow-

ish liquid, of the consistence of glycerol, insoluble in water,

soluble in alcohol of 90°, and in oil. When distilled with water, it

dissociates into menthol and chloral hydrate ; an analogous dissocia-

tion in the body probably accounts for its physiological action. It

irritates the mucous membranes when applied locally. Given sabcu-
taneously or by the mouth, it leads to paralysis of the posterior limbs,

and then to sleep ; the soporific action is the same in its strength and
duration as that produced by a corresponding dose of chloral hydrate,

although its onset is somewhat delayed. The paralytic effects and
lessening of reflex action are due to the menthol. The movements of

respiration and of the heart are effected in the same way as witli

chloral ; the depression of temperature is, however, not so marked.
Blood pressure is first lowered, then rises, remaining stationary at a
lower level than the original. Thus, to some extent, the menthol
corrects the depression due to the chloral. W. D. H.

Toxic Action of Blood and of Various Tissues. By J. H^ri-
COURT and C. Richet (Compt. rend. Soc. Biol, 1890, 695—696).—The
blood of one animal is poisonous to that of another species; thus
the toxic dose of dogs' blood, as tested in the rabbit, is 40—45 grams
per kilo, of body weight. Birds' blood is more poisonous, its toxic

dose being 7 grams. Mosso has previously shown, particularly with
fishes' blood, that the poisonous effects of the serum are due to its

proteids (ichthyotoxin) ; and the present experiments confirm this

conclusion, as the alcoholic extracts of the blood and spleen, which
are, of course, free from proteid, have lost their toxicity. The alcoholic

extract of the muscles of some dogs was, however, poisonous, of

others not. W. D. H.

Toxicity of Serum. By A. Charrin {Compt. rend. Soc. Biol., 1890,
697).—A preliminary note regarding the toxicity of the serum from
cases of urcemia, confirmatory of the conclusions in the preceding
abstract. W. D. H.

Chemistry of Vegetable Physiology and Agriculture.

Influence of Vegetable Poisons on the Germination of Seeds.
By C. CORNEVIN {Ann. Agron., 17, 433—441).—The author's experi-

ments are arranged under the following heads :

—

A. Action of a vegetable poison on the seeds of the species producing
it.—Seeds of Agrostemma githago, immersed for 6, 12, 18, 24, 36, and
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48 hours in a solution of saponine, and then sown in sterilised soil,

germinated sometimes as well as, and sometimes better than, un-
treated seeds. Similar results were obtained with seeds of Cytisus

lahurnum plunged in a solution of cytisine ; in fact, more of the
treated seeds germinated than of the untreated.

B. Action of a vegetable poison not localised in the seed 07i the seeds

of the plant producing it.—Poppy seeds contain no poisonous alkaloids,

and tobacco seeds no nicotine. Seeds of Nicotiana tabacum, plunged
for 38 hours in a concentrated decoction of tobacco, and then sown,
did not germinate until 48 hours after untreated seeds. Seeds sown
in soil watered with dilute nicotine (1 : 50) had their germination re-

tarded by 10—23 days, and some refused to germinate. On the other

hand, of 50 poppy seeds soaked for 38 hours in aqueous extract of

opium, 48 germinated, whilst only 33 out of 50 untreated seeds ger-

minated, and this, 24 hours after the others. Out of 50 poppy seeds

sown in soil impregnated with opium, 49 germinated ; out of 50 sown
in soil watered with water only, 35 germinated a day in arrear of the

treated lot. To ascertain which of the opium alkaloids exercises this

stimulating effect on germination, solutions of morphine, narceine,

codeine, papaverine, narcotine, and thebaine were tried separately,

with the result that narcotine, codeine, and narceine stimulated or

hastened the germination, whilst papaverine retarded it by 24 hours,

and morphine and thebaine were without influence.

C. Action of a vegetable poison on seeds of species not producing it.—
Maceration of 30 hoars in solutions of oleandrine and of andromedo-
toxin (from azaleas) had no injurious effect on the germination of

peas, barley, wheat, and oats; but, whereas haricots were uninjured

by oleandrine, their germination was retarded 9—10 days by andro-

medotoxin.
Colchicine was without effect on wheat, barley, and oats, but was

fatal to the germination of haricots and very injurious to that of

peas.

Cytisine prevented the germination of haricots, but was without
eft'ect on wheat, oats, barley, peas, and mustard.

Saponine and nicotine prevented the germination of haricots, but
were without influence on wheat. Opium appeared to hasten the

germination of oats.

D. Influence of the duration of contact of the poison on the germina-

tion of seeds.—Immersion of wheat iu nicotine solution for 30 hoars

was without influence, but if the action was continued for 60 hours

only a few seeds germinated, and that after a retardation of 7—8 days.

Three hours immersion of haricots in cytisine was without influence

;

6 hours accelerated the germination ; 9 hours prevented half the

seeds from germinating ; 12 hours immersion was fatal to all.

Nicotine and saponine take 24 hours to destroy the germinating

power of haricots. Wheat is more susceptible to injury from
nicotine than from cytisine or saponine ; the reverse is the case with

haricots. J. M. H. M.

Direct Absorption of Ammoniacal Salts by Plants. By A.
B. Griffiths {Ckem. News, 64, 147 ; compare Miintz, Abstr., 1890^
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79, 287).—Bean seedlings, after immersion in copper sulphate solution

to destroy nitrifying microbes, and washing with sterilised water, were
allowed to grow under antiseptic conditions in a sterilised solution

containing O'l per cent, of potassium chloride, 0003 per cent, of
ferrous carbonate, and 0'05 per cent, of sodium chloride, ammonium,
calcium, and magnesium sulphates, and tricalcium phosphate.

At the end of four weeks, the ammonia in the culture solution had
diminished to an amount corresponding with 0*027 per cent, of am-
monium sulphate. There had been no direct absorption of atmospheric
nitrogen, for nodules were not formed on the roots or rootlets, and there
had been no nitrification, for at no time could any traces of nitric

nitrogen be found in the culture solutions ; hence the ammonium salts

must have been directly absorbed by the plant. Jn. W.

Mineral Substance in Teak. By D. Hooper {Zeit. Kryst. Min.y.

19, 485, from Nature, 37, 523).—The inorganic matter of teak
(Tectona grandis) was formerly determined as CaHPO^. The author
finds that the inclusions of a tree from Nilambur have the following

composition :

—

CaCOs.
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more suitable. Fungi form oxalic acid from any sort of carbonaceous
compound which they can assimilate ; its formation depends less on
the nourishing medium and the species grown than on the degree
of development which the fungus attains ; it is, however, directly

promoted by the presence of bases in the solution with which it can com -

bine. The quantity formed is often many times greater than that of

the fungus itself, and the weight of oxalic acid j^Z^«s fungus corresponds
nearly with that of the sugar consumed when sugar is used as nutri-

tive medium. The author looks on oxalic acid as the product of in-

complete respiration, and its persistence is, to a great degree, deter-

mined by the presence of bases. It is destroyed by farther oxidation,

with production of carbonic anhydride and water. J. M. H. M.

Organic Acids in Beet Juice. By E. O. v. Lippmann {Ber., 24,
3299—3306).—The presence of malic and tartaric acids in beet juice„

hitherto asserted without proof by the text-books, has been proved.
The chalk precipitate formed when unripe beets are treated in the
evaporating apparatus contains, besides oxalic and citric acids^

small quantities of leevomalic, dextrotartaric, and glutaric acids.

Some deposits were also examined which had been formed in the
preliminary warming of the juice after its treatment with chalk. One
contained, besides oxalic acid, ordinary succinic and normal adipi(r

acids. Another contained, besides oxalic, glycollic acid ; about the-

same time as this was deposited, it was noticed in the factory that a

white powder sometimes separated out during the filtration of the
juice ; this powder was shown to contain a polymeride of glyoxaL
The author has once succeeded in obtaining glyoxylic acid from quite

young beet plants. The presence in beet juice of the first five

members of the oxalic acid series has now been proved, and also of
glycollic, glyoxylic, malic, tartaric, and citric acids. C. F. B.

Constituents of Henbane Seed. By F. Ransom (Pharm. J. Trans.

[3], 22, 215—216).—The author obtained from the dried seeds of

biennial plants of Ifyoscyamus niger, grown at Hitchin, only 0*058 per
cent, of alkaloid. The seed is, therefore, not so rich in alkaloid as

some have asserted, and as it contains also much fixed oil, in which
the alkaloid is to some extent soluble, its use for galenical preparations,

seems undesirable. R. R.

Alkaloids of the Solanacese. By W. Schutte (Arch. Pharm.

^

229, 492—531).—The author summarises the conclusions to bo
drawn from his paper, thus:—

(1.) The younger roots of wild belladonna contain only hyoscy-

amine, whilst the older roots contain atropine as well as hyoscyamine^
but only in small proportion ; the same was observed to be the case

in the older cultivated roots.

(2.) The ripe berries of cultivated Atropa belladonna nigra contain

atropine and hyoscyamine ; those of the wild plant contain atropine

only ; the ripe fruit of Atropa belladonna lutea contains only atropine,

and another base, perhaps identical with atropamine. The unripe
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fruit of wild Atropa belladonna nigra contains hyoscyamine with only

a small quantity of atropine.

(3.) The leaves of the yellow and black fruited, wild Atropa bella-

donna contain hyoscyamine and atropine, the latter being in small

quantity only.

(4.) Fresh and old seeds of Datura stramonium contain chiefly

hyoscyamine ; small quantities of atropine and scopolamine are also

present.

(5.) Solanum tidjerosum contains, besides betaine, an alkaloid which
causes mydriasis.

(6.) The mydriatic alkaloid contained in Lycium barbarum and
Solanum nigrum exists only in small quantities, and appears to be
identical with the base contained in Solanum tuberosum.

(7.) The leaves of Nicotiana tabacum also contain traces of

mydriatic alkaloids.

(8.) In the seeds, leaves, and root of Anisodus luridus, gathered in

autumn, hyoscyamine only has a pre-existence. A. G. B.

Toxic Principles of Amanita pantherina, D.C. By Inoko (/.

Pharm. [5], 24, 261—262
; after P/iarm. Post, 24, 1891, 581 ; compare

R. Bohm, Abstr., 1885, 1008).—The fungus, when dried, loses a
portion of its poisonous activity. A dried sample yielded 0*1 per
cent, of alkaloids, consisting of choline with a little muscarine.

J. T.

Cicuta maculata, Linn. By B. Glenk (Pharm. J. Trans. [3], 22,
69—70).—This paper contains the results of a complete analysis of the
fruit of Cicuta maculata, with the chemical reactions of the volatile

oil, resins, an aqueous extract, and the constituents of the ash. The
author obtained an alkaloid which, however, does not occur in the
root also, but was unable to determine whether or no this was coniine,

owing to insufficiency of material. At one stage of the operations a
strong coniine-like odour was noticed. K, R.

Pollen of Pinus Sylvestris. By K. Kresling (Arch. Pharm.,
•229, 389—425; compare von Planta, Abstr., 1886, 91).—The
methods adopted in the analysis of the pollen were those recommended
by Dragendorf. Full details are given in the original paper ; the
results are summarised as follows :

—

Moisture, 8' 73 per cent.

Ash, crude ash, 5'51 per cent.
;
pure ash, 3*0 per cent., contain-

ing :—

K2O. NasO. MgO. CaO. P2O5. SO3. CI. Ye^O^. ALOa. SiOs. MnaOg.
:37-16 1-62 4-94 4*63 2870 4*38 1-35 4-08 1-86 10-51 trace.

(Compare Famintzin and Przybytek, Bull. Acad. Imp. Sci. St.

Petersbourg, 30, 358.)

Fat, 11—12 per cent., melting about 40°, and containing:

—

glycerol, 5'24 per cent. ; alcohols, chiefly cholesterol and myricyl
alcohol, 6'16 per cent. ; fatty acids, 87'85 per cent., of which 77*35 per
cent, is oleic acid, and 22*65 per cent, solid acids, chiefly palmitic.
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Lecithin, 0*895 per cent.

Cane sugar, 12' 75 per cent.

Starch, 7 "4 per cent.

Total glucose, obtained by boiling with seminormal acid, 33'1 per
cent., which is 11*7 per cent, more than can be accounted for by the

cane sugar and starch; this remainder must be derived from the

carbohydrates of the cell wall.

Cellulose, 19'06 per cent.

Mucilage, 0*196 per cent.

Organic Acids.—Tartaric and malic acids were isolated. Five grams
of pollen gave sufficient acid to neutralise 17 c.c. of decinormal
sodium hydroxide solution.

Nitrogenous Compounds.—Globulin, nuclein, peptone, albumin,
amines, and ammonia (0*094 per cent.) were detected. No peptonising
ferments were found. Proteids, soluble in water and precipitated bv
tannin, 1*61 per cent. By extraction with dilute hydrochloric acid
and sodium hydroxide, 1*595 per cent, of proteids was dissolved and
precipitated by tannin. After this extraction there is still 0*681 per
cent, of nitrogen, calculated on the original pollen, in the residue,

and about half the total of nitrogen, namely, 1*34 per cent., remains
in the extract, not being precipitated by tannin. Of bases, there
were isolated : xanthine, 0*015 per cent.

;
guanine, 0*021 per cent.

;

hypoxanthine, 0*085 per cent., and a small quantity of a substance
rich in nitrogen, vernine. A. Gr. B.

Rain as a Source of Nitrogen for Vegetation. By C. F. A.
TuxEX (Forsch. Gebiete Agr. Phys., 14, 367—368; from Tidsshr. f.
Landohon., 1890, 325—350).—In connection with the question of the
nitrogen compounds at the disposal of plants, the nitrogen compounds
of rain in Denmark were investigated. The tables on the next page
show (I) the amount of rain (from 1880 to 1885) and the ammonia and
nitric acid per million ; and (II) the amount of nitrogen as ammonia
and as nitric acid in kilograms per hectare.

The ammonia is chiefly due to the decomposition of organic matter.

The results are considered to be high, as the rain was collected near
a rather large village, where the production of ammonia and nitric

acid would probably be greater than in other parts of the country.

N. H. M.
The Phosphoric Acid of the Soil. By P. P. Dehj^irain {Ann.

Agron., 17, 445—454).—The author discusses the assimilation of

phosphoric acid by different crops in the light of facts furnished by
the experimental plots at Grignon.
The plots left unmanured since 1875 gave, of late years, very poor

crops, and the author hae attributed this result, in great measure, to

the impoverishment of the soil in humus. As regards the direct

elements of fertility, he has shown that the nitrogen is still easily

nitrifiable, and that the total phosphoric acid is as much as 0*1 per
cent. Yet a dressing of 200 kilos, mineral superphosphate on this

plot raised the yield of wheat in 1890 from 8 to 22 metric quintals per
hectare, whilst 200 kilos, of superphosphate with 200 kilos, of potas-

sium chloride gave 24 metric quintals. Even then, as regards wheat,
VOL. LXII. r
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Nitric

acid.
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tlie sterility is largely due to exhaustion of assimilable phosphoric acid,

the total phosphoric acid, nevertheless, remaining abundant. The
author long since proposed to treat samples of soil with acetic acid in
order to distinguish the assimilable from the non-assimilable phosph-
ates, on the assumption that the calcium phosphate of the soil is

assimilable and entirely soluble in acetic acid, the ferric and aluminium
phosphates being non-assimilable and insoluble. In point of fact,

the soil of the unmanured plots yields only traces of phosphate
soluble in acetic acid, whilst that of the manured plots yields notable
quantities, as do other soils on which dressings of superphosphate
produce no increase of crop. The soil of the unmanured plots con-

tained, in 1879, 0"03 per cent, of P2O5 soluble in acetic acid, to-day,

only traces ; in 10 years, therefore, a layer of soil weighing
4000 tonnes per hectare has lost 1200 kilos, of assimilable P2O5.

The crops removed during this time certainly contained less than
400 kilos, of P2O5 altogether, so that two-thirds of the assimilable

P2O5 must have been washed out of the soil or converted into inert

forms. The former alternative is improbable, drainage waters,

especially from unmanured soils, containing mere traces of phosphoric
acid. As regards the second alternative, Thenard concluded long

ago, that a dressing of calcium phosphate (bone black) was converted,

after a time, into ferric and aluminium phosphates by reaction with
soil, and the same thing may be proved by a laboratory experiment.

If a little calcium phosphate be mixed with soil and treated with
carbonic acid water in a seltzogene, after a few days it is found that

no phosphate is dissolved, although calcium phosphate by itself is

soluble in carbonic acid water. The soil may be replaced by oxide of

iron or alumina with the same result.

Although ferric and aluminium phosphates may be non-assimilable

by wheat, they appear to stand on a dififerent footing as regards oats,

for whereas the plots manured every year gave, in 1888, 37*8 metric
quintals of oats per hectare, the plots unmanured since 1875 gave as

much as 31*1 metric quintals. Moreover, in 1891, whilst the manured
plots gave 36 metric quintals of oats, and the unmanured plots 28,

the addition of 200 kilos, of superphosphate to the latter only raised

the yield to 30 quintals.

The author suggests, as a possible explanation, that the acid in the

juice of the roots is carbonic acid, that the roots of oats may be more
charged with this than those of wheat, and that the carbonic acid

may withdraw alkali carbonate from its association with the clay

of the soil to form bicarbonate, which is capable of dissolving the

phosphates of iron and alumina, although carbonic acid itself will

not do so. Even calcium carbonate, in conjunction with carbonic

acid water, is capable of causing the solution of ferric phosphate.

It is probable that dressings of farmyard manure, containing as it

does alkali carbonates, assist in the solution of these phosphates,

and so render them assimilable by crops, and also liable to be washed
out of the soil. J. M. H. M.
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Analytical Chemistry.

The Application of Capillary Phenomena to the Analysis of
Liquids. By E. Gossakt ( Compt. re7id., 113, 537—540) .—Every liquid

may be caused to roll in drops upon itself, the drops being separated

from the main body of the liquid by a thin stratum of vapour. A
drop is allowed to fall from a height of 1 mm. upon the concave

meniscus at the edge of the vessel containing the liquid. It is con-

venient to use a vessel with sloping sides, giving a meniscus of

hyperbolic section. The liquid is rendered viscous by the addition of

such substances as citric acid or glycerol. Using two pure liquids,

the drops of the one never roll upon the other, owing to the immediate
absorption of the separating film of vapour.

If the supporting liquid contains an impurity, test drops of the

same liquid will roll upon the supporting liquid, provided that they

contain the same percentage of the same imparity, or that this per-

centage only varies within fixed limits. These limits can, with care,

be reduced so far that it becomes possible to find the amount of im-

purity present within ^^q of the total. Each impurity behaves as if it

alone were present.

A general method for the detection and estimation of impurities in

liquids hence becomes possible ; it is particularly serviceable in the

case of spirituous liquors. W. T.

Estimation of Free Hydrochloric Acid in the Stomach. By
L. Graffenbergek (Landw. Versuchs-Stat,, 39, 455—459).—The best

method for the estimation of the free hydrochloric acid in the contents^

of the stomach is that of Sjoquist (Abstr., 1889, 302), as modified by
V. Jaksch ; this modification consists in estimating the barium gravi-

metrically as barium sulphate.

In the present research, the applicability of the method was tried

with various artificial mixtures, to which a known amount of hydro-
chloric acid was added ; the mixtures contained chlorides ; organic

acids ; organic acids and chlorides
;
peptone

;
peptone, chlorides and

organic acids ; starch ; and lastly starch, peptone, pepsin, organic acids,

and chlorides. The result in all cases was the same, or at least the error

never exceeded 0*01 per cent. The method is thus an admirable one.

Proteids other than peptones in the mixture give rise to a loss of acid

of from 3 to 4 per cent. W. D. H.

Estimation of Chlorates. By F. A. Gooch and C. G-. Smith
(Amer. J. Sci. [3], 42, 220—223).—The authors communicate a

rapid and easy but indirect process for the estimation of chloric acid,

which is briefly as follows :—An accurately measured solution con-

taining potassium iodide, sodium hydrogen arsenate, and dilute

sulphuric acid is boiled in an Erlenmeyer's flask until the liberated

iodine is expelled. The residue, after cooling, is first neutralised with

soda, then mixed with excess of solution of sodium hydrogen carbonate,.

\
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and finally titrated with N^/10 iodine. The experiment is now repeated,
this time with the addition of a definite amount of a chlorate. As
there is no reaction between hydriodic acid and arsenic acid, as long as

there is a chlorate present, the amount of iodine used to reoxidise the
arsenious acid will he considerably less. The amount of chloric acid

may, therefore, be readily calculated. It is of great importance to

have a good excess of potassium iodide. The test analyses are satis-

factory. L. DE K.

Microscopic Detection of Sulphurous Anhydride. By G.
Deniges (J. Fharm. [5], 24, 289—290).—A saturated solution of

cadmium nitrate is diluted with 20 vols, of an aniline solution con-

taining 20 to 25 grams per litre. Immediately before use a little of

this is acidified with about 1 per cent, of acetic acid, taken up on the
end of a glass rod, and held over the mouth of the vessel from which
sulphurous anhydride is supposed to be escaping. In presence of

this compound, a white film rapidly forms, which, under the micro-

scope, is clearly seen to consist of regular, hexagonal plates. If the

cadmium solution is not acidified, the test appears to be more sen-

sitive, but, under the microscope, the hexagonal crystals are found to

be almost completely replaced by far less characteristic radiating

crystals. J. T.

New Method of Estimating Nitrogen. By E. Boyer (Gompt.

rend. J 113, 503).—The method is founded on the complete reduction

of nitric nitrogen to ammonia by oxalates and sulphur in presence of

soda-lime. A reducing mixture is made, consisting of 1 part of

sulphur, 2 parts of calcium oxalate, and 6 parts of soda-lime. A
quantity of the dry substance containing not more than 0*5 gram of

nitrate is intimately mixed with 50 grams of the reducing mixture. A
combustion-tube, 55 cm. long and 17 cm. in diameter, is closed at one
end, aud is then charged by the successive introduction of 2 grams of

calcium oxalate, 10 grams of powdered soda-lime, 10 grams of the

reducing mixture, the substance mixed as above, 10 grams of the

reducing mixture, 10 grams of powdered soda-lime, and a plug of

asbestos. The combustion is carried on just as in an ordinary soda-

lime combustion, and occupies about 40 minutes. It is necessary to

boil the standard sulphuric acid, before titration, to expel the sulphur-

etted hydrogen and carbonic anhydride formed during the combustion.

The method may be employed to determine total nitrogen existing

in the three states of organic, ammoniacal, and nitric nitrogen, aud
yields good results ; for instance, an analysis of sodium nitrate gave
16*45 of nitrogen for 16"47 present; a mixture containing 0"1284

gram of organic and ammoniacal nitrogen yielded 0"1281 gram ; a

mixture containing burnt leather, ammonium sulphate, and sodium
nitrate gave 0*1161 gram nitrogen out of 0*11655 gram; a similar

mixture containing dried blood yielded 0*1624 gram out of 0*1627

gram of nitrogen present. W, T.

Estimation of Carbon in Steel. By A. A. Blair (Chem. News,

64, 66—69; from /. Anal, and AjjjjI. Chew.., 5, 3).—A continuation
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of the work of the International Steel Standards Committee ; certain

modifications are recommended in tlie ordinary combustion process.

The double cbloride of copper and potassium is to be preferred to

the analogous ammonium salt, as the latter is liable to contain,

organic imparities derived from the manufacture of the ammonia.
The air used for the combustion is best supplied from a pressure-

cylinder, as the use of an aspirator facilitates the introduction of im-
purities from the atmosphere of tlie laboratory.

The products of combustion are best purified by cuprous chloride

and anhydrous copper sulphate, the former absorbing the free chlor-

ine, the latter the hydrogen chloride ; the cuprous chloride, which is

converted into a convenient granular form by heating the moistened
powder and stirring until dry, is placed in the anterior limb of a
Marchand (J -tube, the posterior limb of which is occupied by the
copper sulphate, guarded by a plug of asbestos. As anhydrous copper
sulphate is a more efficient desiccating agent than the granular cal-

cium chloride used in the guard-tube of the potash bulb, it is necessa^ry

to moisten the gases as they leave the purifying apparatus, and dry
them again over calcium chloride before they enter the absorption
apparatus. For this purpose, a plug of cotton wool placed in the bulb
of a Marchand (J-^^be containing the calcium chloride is moistened
at the commencement of each combustion.

In weighing the potash-bulbs, the use of capillary stoppers is

recommended, as they allow the equalisation of pressure without per-
mitting the introduction of any sensible amount of moisture.

Jn. W.
Estimation of Thallium. By H. Baubigny (Compt. rend., 113,

544—547).—The estimation of this metal by precipitation as thallous-

iodide admits of accurate results, notwithstanding the remarks of
previous observers. The inaccuracy of the method alleged by Willm
is due to the final washing with distilled water. Werther's asser-

tion that thallous iodide is insoluble in ammoniacal water is not
borne out by the facts, but its solubility in dilute alcohol is less than
that author indicates. The most accurate modification of the process
is carried out as follows :—The thallous iodide is precipitated at

80—90°, it then collects together well without to any extent adhering
to the glass. The whole is cooled ; the orange precipitate, at first

very finely divided, forms a dense, crystalline, yellow powder which
may be readily filtered. The precipitate is washed with a 1 per cent,

solution of potassium iodide, in which it is insoluble, until free from
foreign salts ; finally the potassium iodide is washed out by 82"

alcohol, which, while readily dissolving potassium iodide, does not dis-

solve enough thallous iodide to yield even a coloration with ammonium
sulphide after concentration of the washings to one-fifth their bulk.
The precipitate is dried and detached as completely as possible from the
filter, and in order to avoid the use of a tared filter, the thallous iodide

adhering to the paper is dissolved by the aid of a little dilute nitric acid,

and received in a tared porcelain crucible; the solution is then gently
evaporated with a few drops of hydrochloric acid, precipitated by the
addition of a drop of concentrated hydriodic acid, dried, the main quan-
tity of the precipitate added, the whole heated for some hours at 170'^,
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and weighed. Althougli thallium and its salts are too volatile to allow

of the incineration of the paper without loss, thallous iodide does not
volatilise at 170°. Test analyses gave accurate results. (Compare
Long, Abstr., 1891, 1295.) W. T.

Oxidation of Copper-glance by the Electric Current. By B.

F. Smith and D. L. Wallace (Ber., 24, 2938—2939; see also

Ber., 23, 2276).—It has been shown that metallic sulphides in

alkaline solutions are decomposed by the electric current in such a
way that the whole of the sulphur is oxidised to sulphuric acid.

Copper-glance was the only exception. The authors have now
succeeded in completely decomposing this mineral by the electric

current.

Finely powdered copper-glance (0*1068 gram) and potassium
hydroxide (35 grams) are mixed in a nickel crucible and submitted
for 40 minutes to the action of an electric current producing 1 ampere
of electrolytic gas per minute. Before stopping the current, it is

reversed for a few minutes. The contents of the crucible are then
washed out with water, filtered from the insoluble oxide, acidified

with hydrochloric acid, and precipitated with barium chloride. The
results are good : 20"80 and 20*91 per cent, of sulphur being obtained,

as against 21*00 per cent, obtained by oxidation with nitric acid.

The essential conditions for success are the employment of a large

quantity of potassium hydroxide and the prolonged action of the

electric current. E. C. R.

Electrolytic Separation of Mercury from Copper. By E. F,

Smith and A. W. MacCauley (Ber., 24, 2936—2938).—The authors

have found that by carefully regulating the current, the separation of

mercury from copper is complete, even when the latter is present in

twice as large a quantity as the former. Moreover, the presence of

zinc, nickel, or other metals in no way hinders the separation. A table

of the results obtained is given. E. C. R.

A Reaction for Cerous Oxide. By P. C. Plugge (Arch.

Fharm., 229, 558—561).—The most delicate reagent for cerous oxide

is a solution of 1 part of strychnine in 1000 parts of concentrated
sulphuric acid. The suspected solution is made alkaline with sodium
hydroxide, evaporated on a piece of porcelain, and the dry residue

brought in contact with 2 or 3 drops of the strychnine solution ; in

the presence of cerium, a bright-blue colour is developed which
rapidly fades and gives place to a cherry-red or pale-red, according to

the quantity of cerium present. As little as 0*01 milligram of cerous

oxide can be detected in this way, the colour being a pale blue-violet

which rapidly disappears.

This test was devised for the detection of cerium in the contents

of a stomach, where the cerium was present in the form of oxalate,

which is officinal in some pharmacopoeias as a remedy for vomiting,

dyspepsia, &c. ; in such a case, the presence of sodium hydroxide
is necessary to decompose the cerium oxalate. The test may also be
applied directly to a precipitate produced by ammonia and contain-
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ing zinc and aluminium as well, only ammonium sulphide or zinc

sulphide must not be present. A. G. B.

Separation of Manganese and Nickel, Manganese and
Cobalt, and of Manganese, Nickel, and Cobalt. By P. Jan-
NASCH and C. J. Fkanzek (Ber., 24, 8204—3205).—It has been
previously shown by Jannasch and McGregory (Abstr., 1891, 963)
that zinc and manganese may be quantitatively separated by means
of hydrogen peroxide in strong ammoniacal solution and in presence of

a large quantity of ammonium chloride. The separation of manga-
nese from nickel may be readily carried out under similar conditions,

but not that of manganese and cobalt. If, however, the hydrogen
peroxide is added to these metals when in the form of double alkali

cyanides, the manganese precipitate is completely free from cobalt

;

in the same way manganese may be separated from nickel, or, as would
be expected, from a mixture of both these metals. The precautions
necessary to ensure success will be published later. H. G. C.

Volumetric Estimation of Iron by Potassium Bichromate
and Stannous Chloride. By R. Namias (Gazzefta, 21, 473—476).
—The author considers the ordinary method of estimating iron by
dichromate, using potassium ferricyanide as an indicator, to be in-

convenient and somewhat inexact. He finds the following method to

give good results :—An excess of standard dichromate solution is run
into the solution of the ferrous salt, acidified with hydrochloric acid

;

a few drops of iodine and starch solution are added, and the excess of

dichromate determined by titr.ation with standard stannous chloride
solution.

It is convenient to use a potassium dichromate solution containing
about 5 grams of the salt per litre ; the stannous solution should be
equivalent to this. W. J. P.

Colorimetric Estimation of Iron. By L. Lapicque (Compt. rend.

Soc. Biol., 1890, 669—671).—In view of certain observations by
Kriiss and Morath (Abstr., 1889, 124), in which they found the
colorimetric estimation of iron led to variable results, the author has
re-examined his former method (Abstr., 1890, 297) of estimating the
iron in blood. He also finds certain variable factors, but by using a
large excess of alkali thiocyanate in constant proportion, and then
acidifying strongly with sulphuric acid, these are reduced to a
minimum. Among the circumstances leading to variation, tempera-
ture must be mentioned ; to obviate this, it is suggested that every
time a series of estimations is to be made, the thiocyanate should
be previously titrated with a ferric salt in order to determine the
constant K. W. D. H.

Decomposition of Chrome-Iron Ore by Hydrochloric Acid
under Pressure. By P. Jannasch and H. Vogtherr (Ber., 24,
3206—3208).—The method already recommended by one of the
authors for decomposing silicates, namely, by heating with hydro-
chloric acid under pressure in a platinum apparatus (Abstr., 1891,
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619), may also be adopted with advantage in decomposing chrome-
iron ore for quantitative analysis. The most suitable acid is a mix-
ture of 4 vols, of concentrated acid of sp. gr. 1*119 and 1 vol. of water,

and it should be saturated with ammonium chloride ; the tubes must
be heated for 8—10 hours at about 250°, the decomposition being
then at least as complete as with the methods usually adopted.

H. G. C.
Estimation of Molybdic and Tungstic Acids. By E. F.

Smith and R. H. Bradbury (Ber., 24, 2930—2936).—The authors
have made experiments to determine if molybdic and tungstic acids

can be estimated by means of their barium, calcium, strontium, lead,

silver, cobalt, bismuth, or cadmium salts. The following results

were obtained :

—

Barium molybdate is precipitated on adding barium chloride to a

cold solution of sodium molybdate. It dissolves completely in acids,

is more soluble in a dilute solution of ammonium nitrate than in

water, and dissolves in 17,200 parts of water at 23°. The quantita-

tive estimation was carried out as follows :—A measured quantity of

sodium molybdate solution containing 0*1144 gram of molybdenum
was made up to 200 c.c, heated to boiling, precipitated with a boiling

solution of barium chloride, allowed to remain until cold, filtered,

washed with cold water, and the precipitate separated from the

filter-paper, and ignited. The results obtained were good. If the

precipitate be filtered while the solution is hot, a small quantity of

molybdenum will be found in the filtrate.

Barium tungstate is a heavy, white precipitate, which is decomposed
by warm acids with formation of yellow tungstic acid, and is more
soluble in dilute ammonium nitrate than in water. The quantitative

estimation, which gives good results, is carried out in a similar

way to the molybdate, but in this case the precipitate is collected

while hot, and washed with hot water.

Strontium molybdate resembles the barium salt in appearance, is

practically insoluble in water, dissolving in 9600 parts at 17°. It is

easily decomposed on heating, and is, therefore, not suitable for

quantitative estimations.

Strontium tungstate behaves in the same way as the molybdate.
Calcium Molybdate.—The addition of calcium chloride to a cold,

dilute solution of sodium molybdate does not cause a precipitate. On
adding alcohol, or on heating the solution to boiling, a white,

granular precipitate is at once obtained, which is somewhat soluble

m water, and insoluble in alcohol. The quantitative estimation

was carried out in the same way as for the barium salt, but although
the filtrate contained molybdenum, the results were always too high.

The following method was then employed :—The calcium molybdate
was precipitated in boiling solution, and boiled until the precipitate

became granular, cooled, one-third the volume of alcohol added,

the mixture allowed to remain for some time, filtered, and the pre-

cipitate washed with dilute alcohol (1 : 3). The filtrate contained

no molybdenum. On heating the precipitate in a platinum crucible

to a strong, yellow heat, it loses weight, and, unless the heating is

sufficient, high results are obtained.
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Calcinm fciingstate resembles the preceding salt, but the quantita-

tive results varied considerably.

Lead molybdate is a white, granular precipitate, in a moist condi-

tion soluble in nitric acid and sodium hydroxide ; on heating, it

acquires a yellow colour, and then is not attacked by the above
reagents. With regard to the quantitative results, the authors con-
firm the results of previous observers.

Lead tungstate is a white, flocculent, finely-divided precipitate,

extremely hard to filter, and insoluble in water. It is quite insoluble

in ammonium nitrate, and the addition of this salt renders the filtra-

tion much easier. The quantitative results were good.

Silver tungstate and molybdate are at once precipitated on adding
silver nitrate to solutions of the sodium salts. Silver tungstate is

more finely divided and more difiicult to filter than the molybdate.
The latter is a white precipitate resembling silver chloride, distinctly

soluble in water, easily soluble in nitric acid, potassium cyanide, and
sodium hydroxide ; on heating, it turns purple, and melts at a low
temperature to a clear, yellow liquid. Silver tungstate is yellow,

less soluble in water, melts at a higher temperature, and, on heat-

ing, turns dark-purple. These salts are not suitable for quantita-

tive experiments, as they are soluble in water, and decompose on
heating.

Cadmium molybdate is a heavy, granular salt, insoluble in water,

and, when moist, soluble in ammonia, acids, and potassium cyanide,

and, after heating, is still soluble in acids. Good quantitative

results are obtained as follows :—The solution is precipitated with
cadmium nitrate, collected on a Gooch's porcelain crucible, and, after

d rying, carefull} heated.

Cadmium tungstate is obtained in a fine state of division, but is not
difficult to filter. It resembles the molybdate, but, after heating, is not
soluble in acids. The quantitative estimation is carried out in the

same way as for the molybdate.
The authors point out that probably an estimation of molybdic

and tungstic acids when mixed could be obtained by dividing the
solution into two parts: in one part estimating the mixed acids as

cadmium salts, and in the other part also precipitating as cadmium
salts, then dissolving in potassium cyanide, and determining the
cadmium electrolytically.

The bismuth salts are insoluble in water.

Cobalt molybdate is not formed either in cold dilute or concen-
trated solutions. By heating a concentrated solution of sodium
molybdate with cobalt nitrate, a small quantity of a bluish-white
precipitate is formed, which dissolves again on cooling.

Cobalt tungstate is violet-red, and is at once formed on adding
cobalt nitrate to a solution of sodium tungstate. E. C. R.

Estimation of Antimony and its Condition of Oxidation.
By F. A. GoocH and H. W. Gruknee (Amer. J. Sci. [o], 42, 213

—

220).—When antimonious oxide is treated with iodine in an alkaline

solution, it passes into the higher state of oxidation. If, on the other
hand, an acid solution of autimonic oxide is boiled with hydriodic
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acid, iodine is liberated, and the antimony is reduced to the lower
state of oxidation.

On these principles the authors have based the following process
for the determination of antimony :—A weighed quantity of the
antimony salt, corresponding with about 0*2 gram of Sb^Oa, is titrated

in presence of 1 gram of sodium tartrate and 20 c.c. of a saturated
solution of sodium hydrogen carbonate, with N/10 iodine solution
standardised against tartar emetic. The result of this titration gives
the amount of SbgOs. 4 grams of tartaric acid is then added to the
liquid, and, if still alkaline, dilute sulphuric acid is added until the
mixture is neutral. 10 c.c. of 50 per cent, sulphuric acid is now
added, and also a little over a gram of potassium iodide. The liquid

is diluted to 100 c.c, and boiled in an Erlenmeyer flask until the
volume is reduced to 50 c.c. In order to prevent bumping, a
platinum spiral is introduced, and to obviate mechanical loss, also a
trap made of a two-bulb drying tube, cut short, and hung, large end
downward, in the mouth of the flask. The faint colour still remain-
ing after concentration is bleached by means of centi-normal sulph-
urous acid, and the solution nearly neutralised with sodium hydroxide •

20 c.c. of solution of sodium hydrogen carbonate is again added, and
the liquid once more titrated with the standard iodine solution in the
presence of starch. This titration gives, of course, the entire amount
of antimony present. The diff'erence between the indications of the.

two titrations gives the antimony in the higher state of oxidation.

The process is accurate and rapid, as shown by many test analyses,

and also extremely simple as regards manipulation. L. de K.

Carbazole Method for Estimating Nitrates in Water Analysis^

By W. P. Mason {Ghent. News, 64, 197).—The author, who is

slightly disappointed with the delicacy and uniformity of results ob-

tained by this process, points out the fact that cold solutions darken
much more slowly than the warmer ones. In applying the process, the

same precaution must be taken as when nesslerising for ammonia,
namely, the standards and the solutions of unknown strength must
be operated on at the same temperature. After the addition of strong

sulphuric acid, the tube may be cooled immediately, or gradually,

before the carbazole solution is added. The latter solution, which in

a stoppered flask keeps for about 48 hours, acts best when its colour

has changed to an olive-green. L. de K.

Estimation of Nitrates in Water. By A. Hazen and H. W.
Clark (Chem. News, 64, 121—122, and 162—164).—The authors

have examined the phenolsulphonic acid process of Grandval and
Lajoux (Abstr., 1885, 1093), and find that it is not trustworthy, as

the various nitrophenols which may be formed have colouring powera
differing in intensity.

The aluminium process, how^ever, yields more satisfactory results^

50 c.c. of the water is treated with 2 c.c. of 40 per cent, sodium
hydroxide solution and 0*4 gram of aluminium foil, 0*12 mm. thick,

and the whole is allowed to remain at the ordinary temperature for

24 hours. If the free ammonia is high, it must be distilled oft' befora



244 ABSTRACTS OF CHEMICAL PAPERS.

adding the aluminium. A portion of the solution, varying from 1 to

25 C.C., according to the amount of nitrates present, is now diluted to

oOO c.c. with water free from carbonic anhydride (prepared by passing
steam through distilled water), and nesslerised in the usual way. It is

found unnecessary, in most cases, to distil before nesslerising, as the
water is sufficiently decolorised and clarified by the action of the
hydrogen. The diluent water must be free from carbonic anhydride,
as otherwise the liquid will become turbid with precipitated aluminium
hydroxide. A correction is made for the volume of the sodium
hydroxide solution, the ammonia carried oif by the hydrogen, and the
ammonia converted into nitrogen, the factor being 0'88 when the

above quantities are used. The authors have experimentally deter-

mined the amount of ammonia carried off by the hydrogen, and find

it to agree with the amount calculated from the gaseous laws.

Albuminoid matter is attacked by the hydrogen, part of it being
converted into an amount of ammonia varying from 2 to 4 per cent,

of the albuminoid ammonia, but the quantity is negligible unless

the latter is very high. Jn. W.

Estimation of Volatile Oil in Copaiba. By R. A. Ceipps
{Pharm. J. Trans. [3], 22, 193—194).—In a small weighed flask, 0-5

gram of copaiba is placed with about 5 c.c. of water. A regulated jet

of steam is sent through the mixture, and, as the exit tube from the
flask leads into a test tube immersed in cold water, any turpentine
present can be immediately recognised by its odour. The exit tube
is provided with a bulb, in which any resin mechanically carried

over is r.rrested. In half an hour, the loss of weight, after drying
the flask at 100°, represents all the volatile oil. R. R.

Examination of Spirits for Secondary Constituents. By A.

H. Allen and W. Chittaway (Analyst, 1891, 102—115).—The authors

have devised the following process (a modification of Marquardt's
method) for the estimation of fusel oil in commercial spirits, such

as whisky :—As a preliminary step, any fixed matters must be

removed, and any ethers and furfuraldehyde destroyed. 100 c.c. of

the spirit is taken, 20 c.c. N/10 soda added, and the whole heated

in a reflux apparatus for an hour. The contents of the flask are then

distilled in the following manner :—A volume of 90 c.c. is allowed to

pass over, tbe flame is then removed, and 30 c.c. of water is intro-

duced into the distilling flask. The distillation is conducted until

20 c.c. more has been collected. The flask is allowed to cool, and
10 grams of sodium sulphate washed into it with 20 c.c. more water. If

now the distillation be continued until another 20 c.c. has passed over,

all the amyl alcohol will have been volatilised. The entire distillate

is now diluted with brine until the density of the liquid is about I'l,

when it is shaken four times successively with carbon tetrachloride,

using 40 c.c. the first time, then 20 c.c, and lastly, 10 c.c. The
carbon tetrachloride now contains the amyl alcohol (and other fusel

constituents), and, probably, some ethyl alcohol, which may be

removed by agitation, first with brine, afterwards with a strong

solution of sodium sulphate. The oxidation of the fusel oil may be
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conducted in a closed bottle, or, more conveniently, using a reflux
condenser. The oxidising mixture consists of 5 grams of potassium
dichromate, 2 grams of strong sulphuric acid, and 10 c.c. of water.
When a flask is used attached to a reflux condenser, the carbon tetra-

chloride should be kept in active ebullition for eight hours, the source
of heat being a water-bath. After oxidising, the product is diluted
with 30 c.c. of water and distilled over a naked flame until only 20 c.c.

remains in the flask. 80 c.c. of water is now added, and the distil-

lation continued until only 5 c.c. remains in the flask. The distillate

will now contain the whole of the valeric acid, a portion being dis-^

solved in the carbon tetrachloride, and the remainder in the aqueous
fluid. The entire distillate is now titrated with IST/IO barium hydr-
oxide, using methyl orange as an indicator, and shaking thoroughly
after each addition. If the carbon tetrachloride has, before use, been
well purified by treatment with the oxidising mixture and redistil-

lation, no more than 2 c.c. of the baryta solution ought to be required.

Phenolphthalein is now added, and the titration continued, with
frequent shaking, until the neutral point is again reached. Each c.c.

of N/IO alkali used in the second stage of the titration corresponds
with 0*0102 gram of valeric acid or 0*0088 gram of amyl alcohol. The
neutralised aqueous fluid is now carefully separated from the carbon
tetrachloride (which can be used again), evaporated to dryness at

180°, and the residual barium salt is weighed. After allowing for

any barium chloride, which may be calculated from the alkali used in

the first stage of the titration, the mean combining weights of the

organic acids can be found as follows :

—

Milligrams of organic barium salt ^ nn.K u • • • -uj. i?5— 2 —

^

X 07-5 = combining weight of
c.c. 01 JN barium hydroxide

organic acid.

The process gives very accurate results, providing the following

points are rigidly observed :

—

1. The carbon tetrachloride must be previously purified by treat-

ment with chromic acid mixture and subsequent distillation over
barium carbonate, and must be free from chloroform.

2. All corks used in distilling the spirit must be kept distinct from
those employed in the distillation of the products of oxidation. They
must be always carefully covered with tin-foil.

3. A few small fragments of pumice-stone should be added, in each
case, to the contents of the distilling flasks. They should be treated

with the chromic mixture before use.

4. The bi'ine should be made from clean table salt, and rendered"

distinctly acid with sulphuric acid.

Qualitative and Quantitative Estimation of Furfuraldehyde.—Furfur-
aldehyde in spirits can be detected, and its proportion roughly guessed

at, by the reaction of the sample with a solution of aniline in glacial

acetic acid. Ten drops of aniline are dissolved in 2 c.c. of the acid,

and the mixture added to 10 c.c. of the spirit to be tested. A red

coloration, which increases in intensity after a time, shows the-

presence of furfuraldehyde. If a quantitative estimation is required,,

the authors proceed as follows :

—
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200 CO. is distilled to aboat 20 c.c, when 50 c.c. of water is

added, and the distillation continued until all but 10 c.c. has passed

over. The distillates are mixed and divided into two equal parts,

A and B. One portion. A, is titrated with N/10 soda, using

phenolphthalein as indicator, and the free acid thus found calcu-

lated to acetic acid. The neutral liquid is treated with 20 c.c. of

N/10 soda and boiled in a reflux apparatus for one hour, when the

excess of alkali is ascertained bj titrating with N/10 hydrochloric

acid. The other portion, B, is treated with 1 c.c. of aniline and
1 c.c. of phosphoric acid of 1*442 sp. gv., and boiled in a reflux ap-

paratus for at least two hours. It is then distilled to a low bulk, and
the distillate neutralised and treated with 20 c.c. of N/10 soda, exactly

as was done with the other portion. The diiference between the

alkali added and that found by titration represents that consumed by
the saponification of the ether in 100 c.c. of the spirit; each c.c.

represents 0'0088 gram of ethylic acetate.

The difference between the amounts of alkali required for the

saponification of portions A and B represents the alkali which has
reacted with furfuraldehyde, acetaldehyde, &c. Assuming only the

first to be present, 1 c.c. of N/10 soda represents 0'0192 gram of

furfuraldehyde

.

One of the authors very much questions whether the presence of

even an excess of amyl alcohol in whisky constitutes a danger to

health. L. de K.

Estimation of Glycerol, Astringent Acids, and Colouring
Matter in Wine. By F. Jean (Analyst, 1891, 56—57).

—

Estimation

of the Glycerol.—250 c.c. of the sample is evaporated to the volume of

100 c.c, agitated with lead oxide, and then rendered slightly alkaline

with baryta-water. The filtrate is neutralised with dilute sulphuric
acid, concentrated to about 50 c.c. in a flat porcelain dish, and mixed
with 5 grams of lead oxide, 10 grams of sand, and 20 grams of barium
sulphate. The mass is cautiously dried at 100°, and the powdered
residue extracted with a mixture of equal parts of alcohol and ether
until the liquid measures 60 c.c. 30 c.c. is placed in a tared glass

capsule, and 20 grams of dry litharge having been added, the whole
is evaporated on the water-bath, and then dried to a constant
weight at 105—106°. The other 30 c.c. is evaporated in a tared glass
capsule of 6 cm. diameter, and finally dried in an air-bath at 160—170°.

The difference in weight between residue No. 1 (after allowing for

the litharge) and No. 2, multiplied by 8, and divided by 1*243, gives
the number of c.c. of glycerol in 1 litre of wine.

Estimation of Astringent Acids.—(a.) (Enontannin. 250 c.c. of the
sample is concentrated down to 100 c.c, shaken with excess of freshly
precipitated arsenious sulphide, and then filtered. The filtrate is

concentrated to 50 c.c, mixed with 10 grams of silica and 20 grams
of barium sulphate, and finally dried at 100°. The residue is pow-
dered and extracted with warm ether; the latter is evaporated, and
the residue is dissolved in a little alcohol. Into this solution is now
introduced a w^eighed quantity of dry, prepared, powdered hide,

which will take up all the tannin in about half an hour. After

I
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wasliing it witli spirit, it is dried at 100° and reweighed. The increase

in weight, multiplied by four, equals the oenontannin in 1 litre of the

wine, (h.) OEnogallic Acid. The alcoholic filtrate is diluted with dis-

tilled water up to 100 c.c, and in 20 c.c of this, the acid is estimated

by means of a solution of iodine, previously standardised with gallic

acid, as follows :—Two solutions are prepared, one containing 0*2 gram
of iodine per litre, the other 0*125 gram of gallic acid in 250 c.c. of

distilled water. Into a beaker, marked 50 c.c, is put 10 c.c. of the

gallic acid solution and 3 c.c. of a saturated solution of sodium hydrogen
carbonate. Iodine solution is now added from a burette until a drop

of the mixture, tested on thick filter-paper dressed with powdered
starch, leaves a stain surrounded by blue. Water is now added up to

the mark, and iodine again added until a similar stain is obtained.

Having thus standardised the iodine, it is used in a similar manner
on the 20 c.c. of the alcoholic liquid, mixed with 3 c.c. of solution of

sodium hydrogen carbonate, (c.) Colouring nmatter. 250 c.c. of the

sample is slowly evaporated down to 100 c.c, rendered alkaline with
ammonia, and shaken up with freshly-precipitated arsenious sulphide.

After filtering, a slight excess of acetic acid is added, and the liquid

once more filtered. The two filters containing the arsenious sulphide

are, after washing, heated with spirit slightly acidified with acetic acid,

which gradually dissolves out the colouring matter. The alcoholic

solution is evaporated in a tared capsule, desiccated at 105°, and the

residual colouring matter is weighed. L. de K.

Estimation of Pentoses in Vegetables. By W. E. Stone {Ber.,

24, 3019—3021).—The material under examination is heated in a
retort with hydrochloric acid (sp. gr. 1'06) so that not more than
10 c.c. of distillate is obtained in five minutes, fresh acid being added
from time to time. As soon as the distillate ceases to react with
aniline acetate, the heating is suspended, and the distillate neutralised
with soda, slight excess of acetic acid added, and the liquid diluted

with water to a known volume. Portions of 25 c.c. are then mixed
with phenylhydrazine solution, quickly boiled, rapidly cooled, and
filtered, the filtrate being tested with alkaline copper solution ; if

it contains excess of phenylhydrazine, less is added in subsequent
titrations ; after three or four experiments, it is possible to determine
the exact quantity of phenylhydrazine required, within O'l c.c.

The phenylhydrazine solution is made by dissolving 1 gram of

phenylhydrazine hydrochloride, and 3 grams of sodium acetate in

500 c.c. of water, and is standardised by titration with a solution

containing 1 gram of pure furfuramide and a little acetic acid in

1 litre of water. The phenylhydrazine solution changes after

24 hours.

Although this method does not give results which are theoretically

correct, since part of the material is decomposed during distillation

with the acid, the numbers obtained for the same substance are uniform,
and the percentages of pentoses contained in different alimentary sub-
stances can be readily compared. J. B. T.
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Estimation of Mixtures of Saccharose, Invert Sugar,
and Dextrose or Levulose. By G. Wikchmann (Analyst, 1891,
15— 33).—A direct estimation of saccharose in presence of dextrose
and levulose has been proposed by Winter. This process, the
accuracy of which is much doubted by the author (but which wants
iiirther investigation), is carried out as follows :—The sugar solution

is mixed with a solution of lead acetate, to which ammonia has
been added until a permanent precipitate threatens to form. An
abundant white precipitate is formed, which is then digested with a
large amount of water. The filtrate contains the sugar as a lead
compound, from which the lead may be readily separated by a current
of carbonic anhydride. The insoluble portion is suspended in water,
and also treated with carbonic anhydride to liberate the dextrose.

The insoluble mass, which still contains the levulose, will yield the
latter on treatment with hydrogen sulphide.

Indirect processes, based on polarisation, do not always yield

accurate results, as the polarimetric observations are too much in-

fluenced by a small change in temperature.

The author, who has made a large number of test . analyses (with-

out making any important alteration in the process), has proved the
accuracy of the method proposed by Sieben, which is based on the

following principle :

—

The saccharose and dextrose + levulose are calculated from th,e

copper-reducing power before and after inversion. Any levulose,

whether naturally present, or formed from half the quantity of the

saccharose during inversion, may be readily destroyed by prolonged
boiling with excess of hydrochloric acid, and subequently determined
irom the diminished copper-reducing power, L. de K.

Estimation of Maltose, Dextrose, and Dextrin in Beer-wort
and Beer by means of Ferment Organisms. By H. Eliox (Chem.
Gentr., 1891, ii, 281 ; from Centr. BaMeriologie u. ParasitenJcunde, 9,
525—528).—The author refers again to this method (Abstr., 1891,

868), and in proof of its validity, he points out that the re-

ducing power of the sugar which disappears during fermenta-

tion and the amount of dextrose formed by hydrochloric acid from
the same, almost exactly corresponds with the amount of maltose.

At the same time, he admits that under the term " maltose " he
includes also any other sugar which may have undergone fermenta-

tion, still the result is sufficiently exact for technical purposes. The
author also objects to the use, as in Ban's experiments (loc. cit.),

of Saccharomyces apiculatus, since its nature and fermenting qualities

have not as yet been sufficiently examined. J. W. L.

Estimation of Cholesterol. By K. Obermlllkr (ZeiL physiol.

Chem., 16, 143—151).—In the estimation of cholesterol in mixtures

containing neutral fats, the sodium ethoxide method of saponification

(Abstr., 1890, 1474) is found to cause no loss of cholesterol.

W. D. H.
Carbohydrates. By B. Tollens and others (iawc/^6^ Versuchs-Stat.,

39, 401—453).—In the analysis of vegetable products by the usual
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iTietLod, the fat, proteids, insoluble fibre, and asb are estimated
directly, and the difference between tbe sum of these components and
100 is returned as " extractive matter free from nitrogen." This
extractive matter consists for the most part of carbohydrates, which
can be estimated directly by means of Fehling's solution, after pre-

vious treatment with dilute acids; it contains, however, in many
cases, a considerable proportion of substances which cannot be esti-

mated in this manner, and for the detection and estimation of which
suitable methods are greatly needed.

In the present paper, the author reviews the most important reac-

tions of various carbohydrates, with reference to the analysis of

vegetable products in general.

Thelevulinic acid reaction is first discussed, and it is stated that the

formation of this acid, on boiling a substance with hydrochloric acid of

sp. gr. 1"09—I'lO for 20 hours, may be considered as strong evidence

of the presence of a true carbohydrate* (compare Wehmer and Tollens,

Annalen, 243, 315; Abstr., 1888, 535). The following substances

give the levulinic acid reaction :—Cane sugar, dextrose, levulose,

inulin, gum-arabic, filter-paper, fir-wood, starch, Carragheen moss,

levulin, lactose, galactose, raffinose, irisin, mannose, sorbin, the

glucosides salicin and amygdalin, potato-juice, and chondrin. It

must be borne in mind that even in the case of a true carbohydrate
only a small quantity of levulinic acid is formed, and that the isola-

tion of the acid is by no means an easy matter ; consequently an
unsuccessful attempt to obtain the levulinic acid reaction only shows
the absence of any considerable quantity of a true carbohydrate.

Having ascertained in this way the presence of a true carbohydrate,

its isolation and identification have next to be considered.

In the case of dextrose, or of substances such as lactose, raffinose,

salep-juice, Ac, which yield dextrose, the presence of this sugar can
be easily proved by oxidising the substance with nitric acid (compare
Cans and Tollens, Annalen, 245, 215; Abstr., 1888, 1059); the for-

mation of saccharic acid under these conditions is a proof of the

presence of dextrose, or of dextrose-groups. Inulin, sorbin, arabinose,

galactose, mannose, and quince-juicef do not give the saccharic acid

reaction.

The formation of mucic acid on oxidation with nitric acid (compare
Creydt and Tollens, Abstr., 1886, 582) may be taken as a proof that

a substance contains galactose or galactose groups ; it has been shown
that this acid is obtained from galactose, lactose, raffinose, and Car-
ragheen moss, and also from the " sulphite-liquors " of the wood-
cellulose process (compare Weld, Lindsay, Schnelle, and Tollens,

Abstr., 1891, 43). The quantity of raffinose in molasses can, in fact,

be determined by estimating the mucic acid produced on oxidation

(compare Creydt, Abstr., 1887, 307). There is no reaction by which
the presence of levulose, or of levulose groups, in a vegetable product

* Note hy Abstractor.—The term "true carbohydrate" seenis to apply only to

tbe hexoses, and to compounds such as starch, inulin, &c., which yield hexoses on
hydrolysis.

t Note hy Abstractor.—Quince-juice, according to Bauer (see p. 128), yields

dextrose on hydrolysis.

VOL. LXU. 8
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can be satisfactorily determined ; tlie readiness with which this sugar
undergoes decomposition on heating with sulphuric acid, or dilute

hydrochloric acid, yielding brown solutions, may, however, serve as

a means of distinguishing it from dextrose ; Seliwanoff's colour re-

action (Abstr., 1887, 459) is also to be recommended in particular

cases.

Mannose can be readily detected by warming a dilute solution of

the substance under investigation with phenylhydrazine acetate ; its

presence is shown by the formation of a crystalline hydrazone (m. p.

about 188"). As this sugar is usually present in vegetable products
in a combined form, the substance must first be heated with 3 per
cent, hydrochloric acid for some hours. The presence of mannose in

the *' sulphite-liquors " from the wood-cellulose process is easily

proved by means of the phenylhydrazine reaction ; the sugar can be
conveniently prepared by decomposing the hydrazone with concen-
trated hydrochloric acid.

The pentoses, arabinose, and xylose, although closely related to the
hexoges, differ from the latter in possessing certain characteristic

properties by which their presence in a given vegetable product can
be easily proved. They do not give the levulinic acid reaction, but
when distilled with hydrochloric or sulphuric acid they yield a dis-

tillate which contains furfuraldehyde ; the presence of this compound
can be easily ascertained by the red coloration which is produced ou
the addition of aniline or xylidine (compare Schiff, Abstr., 1887, 571).
As, however, the hexoses give traces of furfuraldehyde under the
same conditions, the presence of pentoses must not be regarded as

definitely established unless the reaction is very marked, or unless the

furfuraldehyde is determined quantitatively by means of phenyl-
hydrazine (compare Chalmot and ToUens, Abstr., 1891, 768). The
pentoses also give a characteristic red colour with phloroglucinol and
with orcinol, in presence of hydrochloric acid. It must be borne in

mind that glycuronic acid and its derivatives give all the reactions

of the pentoses.

A very complete account of the occurrence, properties, and methods
of estimation of the pentoses is given, but all the principal facts dealt

with have formed the subject of previous papers by the author and
others (compare Abstr., 1891, 43, 659, 768). F. S. K.

Valuation of Oil of Cloves. By H. Thoms (Pharm. J. Trans.

[3], 22, 450, 451).—Assuming that the quantity of eugenol in oil

of cloves can be taken as a measure of the value, the author pro-

poses to separate the eugenol directly from the oil in the form of

benzoyleugenol, by mixing the oil with solution of sodium or potas-

sium hydroxide, and then adding an equivalent of benzoic chloride.

Crystalline benzoyleugenol separates as the mixture becomes cold, is

recrystallised several times from hot alcohol, washed with alcohol at

17°, and weighed dry on a filter, allowance being made for its solu-

bility (0*55 gram in 25 c.c. of 90 per cent, alcohol). From the weight
of benzoyleugenol, the quantity of eugenol present in the oil can be

calculated. R. R.
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Examination of Vinegar. By W. J. Sykes (Analyst, 1891,
83—87).—The author thinks that considerable information may be
gathered from an examination of the nitrogenous constituents of a
vinegar, as to whether it is genuine or not ; but the fixing of limits

must naturally be reserved until a long series of experiments have
been performed in this particular direction.

Albumoses may be estimated by precipitation with a saturated
solution of ammonium sulphate. Peptone may be precipitated in

the filtrate by the cautious addition of a solution containing 4 grams
of tannin in 190 c.c. of proof spirit mixed with 8 c.c. of dilute acetic

acid. Pure malt vinegar should also give a turbidity with phospho-
tungstic acid, or potassium bismuthoiodide, or potassium mercuro-
iodide. L. de K.

Adulteration of Beeswax. By A. and P. Buisine (Ball. Soc
Ghim. [3], 5, 654—660).—Amongst the substances used to adulterate

beeswax, the most conspicuous and common are those indicated in

the accompanying table. Although the influence of some of these on
the physical character of the wax is extremely marked, others, by
judicious selection, can be so combined as to imitate it, not only in its

physical characteristics, but also in its behaviour under the methods
of analysis at present in use.

The authors propose, in addition to the usual estimation of free

and combined fatty acids, to determine the unsaturated fatty acids,

the free hydrocarbons, and the alcohols present in the sample, as well

as its melting point and density.

The sample, dried at 110°, at which temperature it should not lose

more than 1 per cent, of its weight, should leave no residue of

mineral adulterants on treatment with hot chloroform or turpentine.

The melting point and density of the original sample should corre-

spond with those of beeswax. Any serious adulteration will be
rendered evident by this procedure, and will necessitate further

examination to determine its nature and amount. To estimate the
soluble fatty acids, an excess of which indicates the presence of

vegetable waxes, and to detect soluble colouring matter such as

turmeric and annatto, 20 grams of the sample is extracted with hot
water. The dried residue is utilised for the determination of the free

and total fatty acids, the unsaturated acids (by iodine absorption), the

alcohols (by the amount of hydrogen liberated by alkalis), and the

free hydrocarbons.

The nature and approximate amount of the adulterants are then
determined, in the manner already indicated, by reference to the

appended table (see next page), which embodies the results obtained

by the examination of the various adulterants known to be in use.

Jn. W.
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General and Physical Chemistry.

Measurement of Light Intensity by the Expansion of
Chlorine. By A. Richardson {Phil. Mag. [5], 32, 277—284).—The
author has confirmed Budde's observation {Phil. Mag., 1871) that

when chlorine is exposed to sunlight an expansion of the gas occurs,

which is independent of direct heating effects due to the light ; and
that the volume to w^hich the gas first expands is maintained during
exposure, provided that the intensity of the light remains constant,

contraction to the original volume taking place when the gas is

shaded.

In order to compare the expansion obtained in this way with the
light intensity, as determined by means of a Bunsen and Roscoe's
pendulum actinometer, a differential apparatus w^as constructed, con-

sisting of two tubes of 55 c.c. capacity and 10 cm. in length, which
were connected with a graduated horizontal gauge, provided with a
small bulb at each end. The gauge and bulbs contained strong
sulphuric acid, a short column of air serving as index. The tubes to

be exposed were suspended in a box, which could be placed at any
required angle to face the sun, and when filled with dry air were
found to be equally heated. One tube was then filled with dry
chlorine, and the acid, up to the index, was saturated with this gas.

The bulbs containing the acid were in all cases protected from the light.

When the maximum expansion of the chlorine was reached at any
one time, as shown by the index remaining stationary, the light

intensity was measured. A comparison of the numbers thus obtained
showed that the change in volume of the chlorine is very nearly pro-

portional to the actinic intensity of the light, as given by the actino-

meter.

Experiments were also made with mixtures of chlorine and air.

The effect of dilution with air is at first very marked, diminishing

after a time, but finally increasing when only a small proportion of

chlorine remains. It was found that the expansion of chlorine by
light is unaffected by change of temperature within a range of from
14° to 138°.

The author finally constructed an automatic registering apparatus
for measuring light intensity. This was done by suspending a differ-

ential apparatus on the beam of a balance in such a manner that the

fiow of acid from one arm to the other produced a movement of the

beam, which was communicated by means of a lever to a pen, and was
recorded on a rotating drum. This instrument will record continu-

ously the actinic intensity of the light under all conditions of weather
. throughout the year. J. W.

The Application of Ketteler's Formulse to Optical Chemistry.
By R. Nasini {Bend. Acad. Line, 6, ii, 324—331).—The author com-
pares Ketteler's formula, M = {n- - l){v - (-i) (Abstr., 1889, 326),

VOL. LXII. t
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with those of Loreiiz and Lorentz, Gladstone and Landolfc, and points

out that the constants /3 and M vary much in value under different

conditions of temperature and pressure. Thus, for a-bromonaphthal-
ene, the value of ^ between 165° and 28'1° is 0'03226, between 28-1"

and 77"6° 0*15966, and the mean value between 16'5° and 77*6° is

0'13620, the numbers being for infinite wave-length. A small change
in the index of refraction makes an enormous difference in the values

of y3 and M, and as the index of a substance varies somewhat with
different samples, each as pure as possible, the values calculated for

^ and M are very discordant, and hence of little value in optical

chemistry. Ketteler's formulas, although of great theoretical interest

from a purely physical point of view, cannot be advantageously
applied to optical chemistry, simply because the experimental data
are not sufficiently exact. W. J. P.

Rotatory Power of Silk. By L. Vignox (Gompt. rend., 113^
802—804).—Silk may be expected to act on polarised light, as it

readily yields leucine and tyrosine on hydrolysis. Attempts to find a
suitable solvent for the material as a whole proving unsuccessful, the
two chief constituents were examined separately.

The colouring matter of the silk of Bomhyx mori having been
extracted by repeated treatment with hot alcohol acidified with
hydrochloric acid, the skein is plunged into cold 3 per cent, aqueous
soda solution, which dissolves the enveloping material, but leaves the
matrix or fibroin untouched. The rotatory power of a yellowish,

limpid solution thus obtained was [a]j = — 39"2°.

To prepare the fibroin for examination, the silk is boiled twice-

with 10 per cent, soap solution, the soap being washed away with water
after each boiling ; it is then washed with acidified water (0*1 per
cent, of hydrochloric acid), and finally with alcohol. The white sub-

stance thus obtained is dried and dissolved in moderately strong
hydrochloric acid. A clear, dilute solution prepared in this way
showed a rotatory power of [cc']j= —40°, which was not materially
altered by further dilution, or by the addition of excess of ammonia.
The rotatory powers of the two chief constituents of silk are, there-

fore, practically identical, and are of the same sign as those of the
proteids. Jn. W.

Changes of Voltaic Energy of Alloys during Fusion. By
G. Gore (Phil Mag. [5], 32, 27—31).—Regnauld (Ghem. Neivs, 38,
33) observed that liquid gallium is electropositive to solid gallium in

a neutral solution of gallium sulphate. The author has made corre-

sponding observations with various alloys. A glass dish and a
tobacco pipe with a wide bowl were partially filled with a conducting
liquid (solution of hydrogen chloride or sodium chloride), and con-
nected by means of a siphon. A rod of the solid alloy was placed in

the cup, and a second portion was melted in the bowl of the pipe.

Connection was made through a galvanometer by means of iron wires.

The alloy in the bowl was alternately heated and cooled, the galvano-
meter being observed in order to ascertain if there was any deflection

of unusual magnitude when the temperature passed the melting point
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of tlie alloy. As most of the alloys employed did not melt sharply,

no very sudden deflection was noted, but in the case of an amalgam
of 1 part of cadmium and 4 parts of mercury in a solution of sodium
chloride, there was a sudden reversal of the current when the
amalgam completely liquefied, the liquid being electronegative to tbe
solid at this point. J. W.

Electromotive Forces of Metallic Salts. By C. L. Speyers
(Amer. Ghem. J., 13, 472—486).—In continuation of previous work
(Abstr., 1890, 843), the difference of potential between mercury and
copper, iron, and tin has been measured in various electrolytes in

ten different states of concentration, varying from molecular propor-

tion (gram-litre) to ^-^y molecular proportion, each solution having
one-half the concentration of the preceding. The metals were used
in the state of amalgam wherever practicable. In the case of copper,

the electrolytes were hydrochloric, nitric, acetic, and sulphuric acids,

alone and in pairs ; the copper salts of these acids, with the exception

of the chloride, which attacked the mercury
;
pairs of these salts,

namely, nitrate with acetate and sulphate, and acetate with sulphate

;

mixtures of the salts with acids, namely, the nitrate, acetate, and
sulphate with nitric, acetic, and sulphuric acids ; and, finally, the zinc

salts of the same acids. In the case of iron, the same series of

electrolytes was used, with the addition of the metallic chlorides,

ferrous and ferric salts being substituted for copper salts. In the case

of tin, the electrolytes used were the above acids, alone or in pairs ; the

chlorides, alone, or mixed with acids ; the above-mentioned zinc salts,

and the corresponding ferric salts.

The general conclusions which the author deduces from the

numerous data thus obtained are : That the electromotive force in-

creases, as a rule, with dilution ; that in solutions containing hydro-

chloric acid it is lower than in those containing the other acids, and
is not materially affected by the admixture of those acids or of metallic

salts ; that in solutions containing different pairs of metallic and acid

radicles it is only slightly greater than in the solutions of the pair

yielding the lower value; and that it is lessened by substituting

copper, stannous tin, or, in the case of chlorides, ferrous iron for

hydrogen, but is practically unaffected by the substitution of stannic

tin.

The increase of electromotive force with dilution may be explained

by means of the dissociation hypothesis, if the assumption is made
that the mean free path of the ions is increased by dilution, so that

the ions have less influence on one another, and give up, therefore,

more electricity to their respective electrodes.

A theory of chemical affinity, which is proposed, is based on the non-

conductivity of the non-metals. The atoms of these are supposed to

contain a constant amount of negative electricity, neglecting artificial

surface charges, whilst the metallic atoms contain positive, or both
positive and negative, electricity, the total quantity, however, being
constant. When an atom of a non-metal comes in contact with a
metal, its charge attracts the positive charge of the latter, and, as it

cannot unite with it, a portion of the metal is detached, and a com-
t 2
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pound formed, the stability of which depends on the completeness of

the internal insulation of the negative ion and the magnitude of the
positive charge of the positive ion. This explains the weakness of
the combinations of metals with metals, and non-metals with non-
metals, and the strength of those of metals with non-metals.

•The lowering effect produced on the electromotive force by stannous
tin, and to a less general extent by ferrous iron, may be explained in

accordance with the above hypothesis, by supposing that the negative
electricity in the non-conducting ion is inextricably entangled with
the matter. The initial action of the ion on the metal is to dislodge

and combine with a portion of the latter containing unit positive

charge, and a molecule of an ous compound is formed ; this, however,
meets with more negative ions, and gives up part of its positive charge
to one of them, so that 2 molecules of the ic compound are formed.
Since the negative electrode is charged with negative electricity by
the negative ions, and partially discharged by the positive ions, it

follows that when the ic compound is present, the charge removed is

less, and the potential of the electrode numerically greater than when
the ous compound is present. Jn. W,

Influence of Boric Acid on the Electrical Conductivity of
Aqueous Solutions of Organic Acids. By G. Magnanini {Gazzetta,

21, ii, 215—228).—It has been previously shown {Gazzetta, 20)
that the electrical conductivity of solutions of tartaric acid is sensibly

increased by the addition of boric acid and is to some extent de-

pendent on the dilution and the quantity of boric acid used ; this

iaehaviour was explained by assuming the formation of a combina-
tion of the two compounds which has electrolytic properties and is

partially dissociated by water. In the present paper, the results of a
series of experiments on the influence of boric acid on the electrical

conductivity of aqueous solutions of acetic, benzoic, butyric, succinic,

crotonic, salicylic, lactic, glyceric, gallic, amygdalic, and glycollic

acids are described. There is a marked difference between the be-

haviour of hydroxy- and other acids, the conductivity of solutions of

the former being materially increased by the addition of boric acid

even in very dilute solutions ; this increment rises with the quantity

of boric acid added, but falls on dilution
; it varies considerably with

the nature of the acid under observation. Solutions of hydroxyiso-
butyric, pyrocatechuic, malic, and citric acids similarly show an in-

crease of conductivity on the addition of boric acid, whilst pyruvic,

dehydracetic, formic, oxalic, valeric, monochloracetic, levulinic,

camphoric, and aspartic acids, which do not contain the hydroxy!
group in their acid radicles, exhibit no such increase. This behaviour

may possibly be of use in deciding as to the presence of an hydroxyl
group in organic acids.

The electrical conductivity of aqueous solutions of resorcinol,

quinol, phenol, ortho- meta- and para-cresol, guaiacol, and phloro-

glucinol is only verj'^ slightly increased by the addition of boric

acid; on the other hand, that of solutions of catechol, and more
especially of pyrogallol, is considerably increased. The author be-

lieves this to be due to the presence and position of the hydroxyl
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group in these compounds, and proposes to investigate the behaviour
of polyhydric phenols containing two hydroxyl groups in ortho-
position in this respect. S. B. A. A.

Some Points on Electrolysis. By J. Swinburxe {Phil. Mag. [5],

32, 1-—9).—The author considers a one-fluid reversible cell, with its

external circuit closed through a resistance so high that, in com-
parison, the internal resistance is negligible. A coulomb passing
through the cell has work done on it numerically equal to the elec-

tromotive force E. At the electrodes _p and n there is chemical action,

c, and local heating, h, so that as there is assumed to be no work done
in overcoming the resistance of the electrolyte, E = E^c + E„c -f E^/,

-f E;i7i. The seat of E.M.F. is here supposed to be in the cell and
not at the metallic junction outside.

If the chemical work is assumed to be independent of the tem-

perature of the cell, it can be shown from the above equation that

<m ^

E = E„c + E;,e + ^"^j when 9 is the temperature (Helmholtz's

equation). The author further shows how the Peltier efPect at each
contact in the cell can be obtained separately. When there is any
secondary or " non-adjuvant " action, the cell is not reversible. The
formation of lead sulphate on both plates of a secondary battery is

considered by the author to be a primary reaction (that is, there is

no intermediate formation of lead monoxide) and the cause of the

activity of the cell.

His views of nascent action are as follows :—Sodium amalgam in

dilute acid gives off hydrogen, and will reduce a ferric salt to the

ferrous stage. This reduction he does not attribute to the action of
" nascent " hydrogen. A better explanation would be that the

metal can dissolve if it either reduces the ferric salt or evolves

hydrogen. " Evolution of hydrogen and reduction of the salt are thus
alternate, not consecutive, results. Similarly, in an engine, the steam
either works the engine or comes out at the safety-valve ; it does

not begin to lift the safety-valve, and then change its mind and work
the engine in a nascent state." J. W.

Relation of E.M.F. to Latent Heat, Specific Gravity, &c.,'of

Electrolytes. By G. Gore (Phil Mag. [5], 32, 157—168).—In
order to ascertain whether, in cases where the mixture or dilution of

electrolytes is attended by a heat-effect, a change in the power of

exciting electromotive force occurs, the author took various pairs of

solutions (or one solution and pure water) at the same temperature,

measured the E.M.F. of a cadmium-platinum couple in each liquid

separately, then mixed the liquids, observed the temperature of the

mixture, and, after allowing the liquid to acquire the former tem-

perature, measured the E.M.F. of the couple in it. This E.M.F. he
then compared with the mean value of the E.M.F. in the liquid before

mixture. The results are contained in the following table. The
solutions of the chlorides of sodium and potassium were measured with
a zinc-platinum couple :

—
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where T is the boiling point in the absolute scale, M the molecular
weight, and C a constant. If we make \ = 7K and introduce this

-^ T
value in the equation, then 7K = C Yt, oi' ^^L = C'T ; that is, in

any series the boiling points in the absolute scale are proportional to

the molecular inductive capacities. Similarly, by making use of De
Heen's results, it follows that the coefficient of expansion at 0° is

inversely proportional to the molecular inductive capacity.

The ratio \/K for ethyl oxide is 20*8
; for carbon tetrachloride, 21'0;

for carbon bisulphide, 33*0; and for oil of turpentine, 31*1.

J. W.

Change of the Empirical and Theoretical Isothermals of
Mixtures of two Substances with the Temperature. By A.
Blumcke (Zeit. physiJial. Ghem., 8,554—565).—The method which
the author has employed in a former paper (Abstr., 1891, 375) for

tracing the connection between the empirical and theoretical iso-

thermals of mixtures is still further extended, the effect of change of

temperatui'c on the relation between the isothermals of mixtures of

two substances beins: here considered. H. C.

Thermal Expansion of Liquid Bismuth. By C. Cattaneo
(Eend. Acad. Line, 7, ii, 88—93).—Viucentini (Atti B. Ac. Torino,

22, 1886) stated that liquid bismuth has a maximum density at its

point of solidification. This was contested by Liideking (Abstr., 1888,

790), who found the temperature of maximum density to be a few
degrees above the. melting point. The author confirms Vincentini's

statement by observing the expansion of an amalgam of bismuth
prepared by dissolving the metal in an equal weight of mercury. The
experiments were conducted in dilatometers holding about 220 grams
of the amalgam, those used by previous experimenters being much
smaller. The saturation temperature of the amalgam was 162*7°,

and the density was measured between 236° and 279°. On examining
the curve obtained by plotting densities against temperatures, no
breaks could be detected, the curve being practically a straight line.

The author therefore concludes that liquid bismuth has a maximtim
density at its solidifying point. The density of liquid bismuth at

various temperatures is given below :

—

t.
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Calculation of the Boiling Points of Normal Isomeric
Ethereal Salts of the Patty Series. By G. Hlxkichs (Compt. rend.,

113, 798—800).—The boiling points of the normal fattj ethereal

salts having the general formula Gp^->p^-i'0q\i^_^02 are plotted out in

curves, the ordinates of wliich are proportional to the logarithms of

the maximum moments of inertia of the molecules (Compt. rend., 76,
1592 ; 112, 1128), and the abscissae proportional to p, that is, to

the length of the alkyl chains. Four different curves are thus

obtained, corresponding to the four values 6, 7, 8, 9 of p + q, and the
actual boiling points fall very fairly on them (compare Abstr., 1891,

1406, 1408, 1441 ; this vol., p. 2). Jn. W.

Calorimetry. By P. Mahler (Compt. rend., 113, 774—776).—The
author has devised a cheap, efficient, and durable modification of Bei'-

thelot's oalorimetric bomb, suitable for use in industrial and ordinary

laboratories. The chief alteration is in the combustion chamber,
which, instead of consisting of platinum, is made of mild steel,

forged and turned to a suitable shape, and enamelled inside. The
mouthpiece is closed by a screw stopper packed with a lead washer.
The substance under examination is supported and ignited by appa-
ratus attached to the stopper, and the oxygen for the combustion is

supplied at a pressure of 25 atmospheres from an ordinary pressure

cylinder through a stopcock screwed into the stopper. The calori-

meter and agitator are constructed on the original model, with slight

modifications to reduce the cost. Trial determinations of the heat of

combustion of naphthalene gave good results. The apparatus is

adapted for the study of furnace and other gases. Jn. W.

Thermal Constants of Active Malic Acid and Potassium
and Sodium Malates. By G. Massol (Compt. rend., 113, 800—801).
—The heat of solution of anhydrous malic acid is — 3"31 Cal., whilst
that of the monopotassium and dipotassinm salts is —5' 78 Cal. and
+ 1*55 Cal., and that of the corresponding sodium salts — 1'66 Cal.

and -|-1'78 Cal. respectively.

The heat of neutralisation of the acid and of the hydrogen alkali

salts is -H 26-23 Cal. and -j- 12-85 Cal. with potash, -j- 24-86 Cal. and
-f 12-46 Cal. with soda.

The heat of formation of the solid salts from the solid acid and
base, as calculated from the above data, allowing for the formation of

solid water, is +29-74 Cal. and +49-15 Cal. for the monopotassium
and dipotassium salts, and +22-02 Cal. and +42*12 Cal. for the cor-

responding sodium salts.

Dipotassium and disodium malates, prepared by neutralising the
anhydrous acid with alcoholic alkali, and heating the dried products
at 120° in a current of hydrogen, may be ci-ystallised, contrary to the
assertion of Kammerer (/. praht. Ghem., 88, 321), by dissolving in

water, evaporating to a syrup, powdering the surface with a little of

the anh^'drous salt, and keeping over sulphuric acid for some months.
Bipotassvum malate crystallises in small needles, which are scattered

through a firm, pasty mass. Disodium malate forms long, prismatic

needles containing ^ mol. H2O. Monopotassium and monosodium
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malates crystallise readily with 1 mol. HoO, which is slowly lost at
120°. Jn. W.

Heat of Formation of Hydrazine and Hydrazoic Acid. By
Berthelot and Matignox (Compt. rend., 113, 672—679).—Hydrazine
sulphate, ^3114,110804, prepared by Curtius, was employed. Heat of
dissolution at 10*8° = —8'7 Cal. The heat of neutralisation was
determined (1) by exact precipitation with barium hydroxide, and (2)
by direct addition of dilute hj'drochloric acid to the solution of the-

free base left after separation of the barium sulphate.

H2SO4 diss. + N-oH4 diss. = :N'3H4,H2S04

diss develops +11*1 Cah
H0SO4 sol. + ]Sr2H4 diss. = N2H4,H2S04

cryst. „ H-36-0 ,,

2HC1 dil. + N2H4 diss. = NoH4,2HCl. diss. „ +10-4 „

Hydrazine is a feeble base, like ferric oxide, and its heat of neutrali-

sation is less than that of ammonia ( + 12'4 Cal. per equiv.) or even
h3'droxylamine ( + 9 3 Cal.).

The heat of combustion was determined in the calorimetric bomb^
the salt being mixed with a known weight of camphor.

]S"2H4,H2S04 cryst. + O. + Aq = H0SO4
dil. + N2 + 2HoO develops +1277 CaL

and consequently

—

S (octah.) + O4 + He + N. = N2H4,H2S04
cryst „ +2203 „

IS'2 + H4 + Aq = N2H4 diss „ - 9-5 „

The formation of hydrazine is endothermic ; its conversion into am-
monia by loss of hydrogen and nitrogen is exothermic, and so likewise-

is its direct conversion into ammonia by combination with hydrogen.

:N"oH4 dil. = N'Ha dil. + N + H . . . . develops +25-75 Cal.

3N2H4 dil. = 4NH3 dil. + N2 „ +3275 X 3 „
N0H4 dil. + H2 = 2N'H3 dil „ +51-5

It is clear that the direct conversion of ammonia into hydrazine is^

not possible without the intervention of oxidising actions ; but, on
the other hand, the compound may be obtained by the carefully

regulated oxidation of hydrogen compounds of nitrogen and th&
amides and nitrates derived from them, or by the reduction of oxygen
compounds of nitrogen and nitro- or azo-derivatives.

It is noteworthy that the endothermic character of the nitrogen

hydrides diminishes as the saturation with hydrogen becomes more
complete, and this has already proved to be the case with the
oxy-acids of nitrogen and the hydrides of carbon, thus : HNO dil.

-287 Cal., HISTOa dil. -42 Cal., HNO, dil. +143 Cal., and C^H.,

-60-4 Cal., C2H4 -14-8 Cal., CoHe +25'2 Cal.

Hydrazoic Acid.—The experiments were made with the ammonium
salt supplied by Curtius. Heat of dissolution (N3H,NH3) at 11° =
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— 7"08 Cal. Heat of neutralisation "by bai'yta +10'0 Cal., by ani-

nionia +8'2 Cal. Hydrazoic acid is therefore comparable to amido-

benzoic acid in the energy of its acid function. Heat of combustion
(in the calorimetric bomb, both with and without camphor) at const,

vol. = +163-8 Cal.; at const, press. +163-3 Cal.

N4 + Hi = N3H,NH3 cryst develops -25-3 Cal.

]^, + H4 = N3H,NH3 diss „ -32-3 „

N3 + H + Aq = N3H. diss „ -61-6 „

Hydrazoic acid is the most endothermic of the nitrogen hydrides.

It is most probably ammonia in which two atoms of hydrogen have
been displaced by a molecule of nitrogen, IN'HiN's, the substitution of

the electronegative nitrogen for the liydrogen conferring upon the

compound its acidic properties. C. H. B.

Formation of Salts in Alcoholic Solution. By C. M. van
Deventer and L. T. Beichee (Zeit. johysikal. Ghem., 8, 536—542

;

compare Abstr., 1890, 553).—Continuing their investigations on the

heats of formation of metallic salts in alcoholic solution, the authors

have measured the heats of neutralisation of sodium and potassiuiii

ethoxides by a number of acids in the presence of an excess of alcohol

The salts formed, with the heat evolved in each case, ar

following table :

—

given in tlie

Sodium acetate. . .

.

7-3

Potassium acetate .
7 '5

Potassium biacetate 7-8

Sodium benzoate .

.

6*45

Cal. Sodium chloride . . 11-2 Cal.

Sodium bromide. . . 12-4 .,

Sodium iodide 11*2 .,

The authors propose to continue their investigations with other

acids and bases. H. C.

Critical Temperatiires of Mixed Liquids. By G. C. ScHiUDT
(Annalen, 266, 266—292).—The author has determined the critical

temperatures of a number of mixtures of two liquids in order to test

the validity of Pawlewski's foi-mula S^yn = -^ \-— ^— (com-
•^ 100 ^

pare Ber., 15, 460 and 2460).

In the place of the air-bath described by Galitzine (Ann. Phys. Chem.

[2], 41, 623), the author employed a beaker, 250 mm. in height and about
60 mm. in diameter, which was half filled with paraffin ; the liquid

was contained in a small sealed tube which was attached to a thermo-
meter placed in a paraffin-bath ; the temperature at which the liquid

completely disappeared and the temperature at the moment of the

reappearance of the meniscus were both noted. Very good results

are obtained with this apparatus, but it can only be employed for

temperatures below 260", as the paraffin darkens very rapidly when
heated more strongly.

The experimental values obtained in this way were in some cases

rather greater, in others rather less, than those calculated by
Pawlewski's formula, the maximum difference being 3-9°

; as, in the
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case of any particular mixture, the differences were, as a rule, eitlier

all positive or all negative, it would seem that Pawlewski's formula is

not quite accurate ; it is possible, however, that the deviations from
the calculated values are due to a slight decomposition of one or both
liquids.

The observed and the calculated critical temperatures of the mix-
tures are given in tables. F. S. K.

Vapour Pressure of Aqueous Solutions of Cobalt Chloride.
By G. Charpy (Compt. rend., 113, 794— 795).—The curve showing
the variation of the vapour pressure of 32 per cent, aqueous cobalt

chloride with the temperature comprises two approximately rectilinear

portions, one ranging from 20° to 40^, and corresponding with the red
solution, the other ranging above 75° and corresponding with the blue
solution. The intermediate portion is curved. These facts point to

the existence of two stable modifications of the salt, perhaps hydrates
or other molecular aggregates. The curve is similar to that obtained
by Etard from a consideration of the solubility of the chloride, but
the intermediate limiting temperatures are not the same, those

observed by Etard being 35° and 50° ; this, however, is probably
accounted for by the fact that he dealt throughout with saturated

solutions. Jn. W.

Pressure and Specific Volume of Saturated Vapours. By C.

Del Lujjgo {Bend. Acad. Line, 7, i, 141—145).—The equation

log p = Ic — — — 61ogT, where j:> is the pressure, T the absolute

temperature, and a, h, and h are constants, is derived by Bertrand
{Thermodynamique, 1887, 93) from Boyle's law and equations given
by Clapeyron, Clausius, and Begnault. From the same sources the

author derives the equation log 6- = A-' + ^p + Z>'logT, where s is the

specific volume of the saturated vapour. The specific volumes of

carbon bisulphide vapour at different temperatures calculated by this

formula agree well to the third decimal place with the values given by
Hirn. The function p = when T = 0, and then increases until the
critical temperature is reached, when T = a/6, after which it decreases
indefinitely, and has no further physical significance. Similarly s is

infinite when T = 0, and decreases to a minimum at the critical tem-
perature, when T = a' lb'. For the same vapour, therefore a/b =
a'/b'.

Zeuner's equation, ^s" = constant, where n is a constant such that
a = na and h = nb\ may be at once deduced from the above two
equations. W. J. P.

The Freezing Points of Aqueous Solutions of Boric Acid and
Mannitol. By G. Magnanixi (Gazzetta, 21, ii, 134—141).—A study
of the electrical conductivities of aqueous solutions of boric acid and
mannitol has already enabled the author to determine the composition
of the compound of the two substances which exists in solution
(Abstr., 1890, 1357) ; no clue was, however, obtained to the amount
of the compound produced.
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An investigation of the solutions by the cryoscopic method shows
that the number of molecules existing in an aqueous solution contain-

ing both boric acid and mannitol is about 5"4 per cent, less than it

would be if no combination occurred, the cryoscopic constant of the
solvent for water (18*5) being diminished by 5*4 per cent, in solutions

containing both constituents, whilst for solutions only containing one
of the substances, the constant is considerably increased in value.

The author has also determined the electrical conductivity at differ-

ent temperatures (20—50°) of solutions containing boric acid and
mannitol in varying proportions, and finds that the conductivity

decreases by about 6 per cent., with a rise of temperature of 30°

(20— 50°); the rate of decrease is almost the same for differently

constituted solutions. The author considers that this abnormal
change in the conductivity of such solutions is only apparent, the
diminution in conductivity with rise of temperature being due tO'

increased hydrolytic dissociation. The true temperature coefficient of

the electrical conductivity is, therefore, most probably positive. As
a rise in temperature causes a decrease in the amount of the com-
pound of boric acid and mannitol in the solution, the formation of

this substance is probably accompanied by development of heat.

W. J. P.

The New Theories of Solution. By J. Walker (Phil. Mag. [5],

32, 355—365).—This paper contains a reply to some of the objections

advanced by Pickering against the theories of osmotic pressure and
of electrolytic dissociation. The author doubts if Pickering's deter-

minations of the freezing point of sulphuric acid solutions (Trans.,.

1890, 331) have the degree of accurac}^ claimed for them, and gives
an example to show that the " potential dissociation " advocated by
Lodge is insufficient to explain the known facts of electrolysis.

J. W.
Change of Volume on Dissolution. By J. A. Wanklyn, W.

Johnstone, and W. J. Cooper (Phil. Mag. [5], 32, 473—477).—When
a solid dissolves in water, one of three things may happen with
respect to the volume. The volume of the solution may be equal to

the sum of the volumes of the dissolved substance and the water, or
it may be greater, or it may be less, as is usual. When there is con-

traction, the authors measure it by the weight of water, which, instead

of overflowing from a vessel of 100 c.c. capacity filled with water, is

retained when 1 gram of salt dissolves so as to give 100 c.c. of

solution. This constant they term the ''condensate." In the case of

sugar there is no condensate, as there is no change of volume. With
some ammonium salts there is expansion, and the condensate is con-
sequently negative. The authors state that, "in the case of very
many salts, the condensate bears an atomic relation to the gram of

salt which occasions it " (compare Abstr., 1891, 1412). J. W.

Mutual Solubility of Salts in Water. By J. E. Tiievor (Phil.

Mag. [5], 32, 75— 78).—With reference to Nicol's paper under the
above title (this vol., p. 8), the author draws attention to the fact that

the problem therein discussed has received a theoretical solution, with

experimental confirmation for many cases, from the work of Nernst,.

Noyes, and himself. J. W.
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Solubility of Mixed Crystals, especially of two Isomorphous
Substances. By H. W. B. RoozEJiOOM (Zeit. physikal. Chem., 8,
504—530).—According to the rules laid down by Gibbs for equilibrium

between three phases, two of which are solid salts and the other their

solution, the composition of the saturated solution at constant tem-
perature will be dependent on the pressure. Experiment up to the
present has confirmed the above for a number of solutions of mixed
salts, but there are a number of exceptions where the salts taken are

capable of forming a double salt or an isomorphous mixture. The
exception has been shown to be only an apparent one in the case of

double salts by the author's investigation of the behaviour of

astracanite (Abstr., 1888, 1164). Riidorff's researches on the solu-

bility of mixtures of isomorphous salts have, however, placed it

beyond doubt that the composition of their solution is variable, and
not constant, for constant pressure, even when excess of both salts is

present. The explanation of this behaviour must be sought in the fact

that the isomorphous salts combine with one another to form homo-
o-eneous mixed crystals, the equilibrium conditions being thus altered.

This difference between isomorphous and other mixed salts is of im-
portance, as it is evident that the solubility of mixed salts becomes a
criterion of their isomorphism, but, before this property can be made
any extensive use of, it will be necessary to establish the conditions of

equilibrium existing between isomorphous mixtures and their solutions.

If, with Yan't Hoff (Abstr., 1890, 1044), we regard isomorphous
mixtures as solid solutions, the dissolution of the mixed crystals may
be compared with the evaporation of a liquid made up of two com-
ponents, both of which are volatile. Osmotic pressure then takes the
place of vapour pressure, and, in place of the concentration of the
liquid solution, that of the solid solution must be taken. If there are

N molecules of the one salt, and n molecules of the second with
osmotic pressure p, in the solid solution, then we get, as the expres-

sion for the law of Henry, kp = w/(N + n), or, since saturation is

complete when the osmotic pressure of the solid is equal to that of the
solution, if the second salt is present in the solid in the molecular pro-

portion X per cent., and if in the saturated solution the concentration

is represented by c^ molecules, then Jccz = x. This, of course, assumes
the absence of electrolytic dissociation. It also assumes the identity of

the solid and liquid molecule, but if this is not the case, and n of the
latter combine to form one of the former, the formula becomes

1^

hc2 = a;".

If X becomes smaller during solution and greater during the separa-

tion of the mixed crystals, the solution will be richer in the com-
ponent X than the crystals. Hence, if the osmotic pressure of a
saturated solution of mixed crystals increases or decreases with
increasing proportion of one of the components of the mixed crystals,

the ratio of this component to the other in the solution will in the
one case be greater, and in the other less, than in the mixed crystals.

This enables a distinction to be made of the possible cases during
solution or crystallisation of mixed crystals.

If the mixed crystals are miscible in all proportions, three cases
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are possible. The osmotic pressure of the saturated solution is a
continuous function of the concentration, and may either increase
continuously with the concentration, it may increase to a maxi-
mum and then fall, or it may fall to a minimum and then rise. In
the first case, on evaporation of a solution of the two constituents, the
crystals separating out would contain increasing quantities of that
component the saturated solution of which had the greatest osmotic
pressure, until at length nothing but a solution of this component was
left. In the second case, the crystals would be of varying composition,
until a point is reached corresponding with the maximum, when the
composition of the crystals would be the same as that of the solution.

The third case would be similar in character to the second.

If the mixed crystals are not miscible in all proportions, the
osmotic pressure is no longer a continuous function of the concentra-
tion. The curve for the pressure as a function of the concentration
will then be represented for a certain portion of its length by a
straight line, parallel to the abscissae axis, and terminating at one end
with a certain limiting value of the concentration of the one constitu-

ent, and at the other end with a certain limiting value of the other
constituent in the mixed crystals. From these end points to the
points representing the pressures of the saturated solutions of the
pure components, the curve may take various forms. Some of these
are considered by the author, and he points out that isodiraorphous

mixtures probably all give a discontinuous curve of the above form.

H. C.

Solubility of Mixed Crystals of Potassium and Thallium
Chlorates. By H. W. B. Roozeboom (Zeit. physikal. CJiem., 8,
581—535).—The author has determined the solubility of mixtures of

potassium and thallium chlorates in varying proportions. He finds

that these salts present one of the cases considered in a former paper
(preceding abstract) of mixed crystals which are not miscible in all

proportions, and obtains results which generally confirm his theoreti-

cal conclusions. H. C.

Affinity Coefficients of Organic Acids and their Relation to
Chemical Constitution. By P. Walden (Zeit. physical. Chem., 8,

433—503).—The author has determined the affinity coefl5.cients of a
large number of dicarboxylic acids from the conductivities of theii*

aqueous solutions (see Ostwald, Abstr., 1889, 818). The values ob-

tained for K = 100k are given in tbe following tables :

—

' I. Malonic Acid and its Deeivatiyes.

Dimethylmalonic acid. .

.

0*076

Methylmalonic acid 0*086

Isobutylmalonic acid .... 0*090

Butylmalonic acid 0*103

Propylmalonic acid 0*112

Isopropylraalonic acid. .

,

0*127

Ethylraalonic acid 0*127

Benzylmalonic acid 0*151

AUylmalonic acid 0*154

Ethylmethylmalonic acid 0*161

Malonic acid 0*163
Diethylmalonic acid .... 0*74

Diallylmalonic acid 0*76

Benzylethylmalonic acid. 1'46

Dibenzylmalonic acid . ,

.

4*1

Chloromalonic acid 4*0

Benzyltartronic acid .... 0*55
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II. Succinic Acid and its Derivatives.

(a.) Mo7io-substitufAon Compounds.

Isobiitylsucclnic acid. .Succinic acid 0*0068

Isopropylsuccinic acid.

.

0"0075

Ethjlsuccinic acid 0'0085

Mcthylsuccinic acid 0-0086

Propylsuccinic aoid

Benzylsuccinic acid . .

.

Allylsuccinic acid

0-00882

0-0088G
0-0091

0-109

(6.) Di

Antidimethylsuccinic
acid

Paradimethylsuccinic
acid

/(-Ethylmethylsuccinic

acid

Parethylmethylsuccinic

acid

Paradiethylsuccinic acid

Antidiethylsuccinic acid

Diethylsuccinic acid (3)
Parallylethylsuccinic acid

/t-Allylethylsucciuic acid

/j-Piienylmethylsuccinic

acid

Paraphenylmetliylsncci-
nic acid c .

.

substitution Compounds.

Parabenzylmethylsucci-
0-0128 nic acid

/i-Benzylmethylsnccinic
0-0191 acid

Parabenzylethylsuccinic
0-0201 acid

^-Benzylethylsuccinic
0-0207 acid ,

0'0245 Paradiphenylsuccinic
0-0343 acid
0-0386 Antidiphenylsuccinic
0-0269 acid

0*0359 Antidihydroxysuccinic
(inactive tartaric) acid

0-0233 ParadihydroxysTiccinic

(tartaric) acid
0-0372 Dextrotartaric acid ....

Lsevotartaric acid

0-0219

0-0247

0-0262

0-0414

0-0200

0-026

0-060

0-097

0-097

0-097

(c.) Tri-suhstitution Compounds.

Trimethylsuccinic acid . 0'0307

Benzyldimethylsuccinic
acid 0-0455

Propyldimethylsuccinic
acid 0-0551

Ethyldimethylsuccinic
acid 0-0556

III. Glutaric and Pimelic Acids and their Derivatives.

Glutaric acid 0-00475
a-Methylglutaric acid . 0-0052

Paradimethylglutaric
acid 0-0055

Antidimethylglutaric
acid 0-0055

Metapropylmethylglut-
aric acid 0-0054

Paradiethylglutaric acid 0-0055

Metethylmethylglut-
aric acid 0-0056

/i-Methylglutaric acid . 0-0059
Parethylmethylglutaric

acid 0-0059

ParapropyImethyIglut-
aric acid 0*0059

Benzylmethylglutaric
acid

Pimelic acid

:

From suberone, Schor-

lemmer
From castor-oil, Hell.

.

From pentanetetracarb-

oxylic acid, Perkin.

.

Of unknown origin, Ost-

wald
y3-Pimelic acid, Arth..

,

Pimelic acid from amy-
lene bromide :

(a.) Bauer.

(6.) Hell .

.

0-0059

0-0032
0-00348

0-00345

0-00357
0-00420

0-0097

00091
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ly. Unsaturated Dibasjc Acids.

Metliylitaconic acid .... 0-0095

Ethylmethylmaleic an-

hydride .. . 0-0097

Pyrocinchonic anhydride 0-0108

Itaconicacid 0-0120

Benzylglutaconic acid.

.

00153
Olutaconic acid . .^ 0-0183

Mesaconic acid , 0-0794

Famaric acid 0-093

Methylmesaconic acid . .

.

0-094

Ethylmesaconic acid .... 0-093

Isopropylmesaconic acid . 0-093

Methylcitraconicacid. . .

.

0*238

Citraconic acid 0'340

Maleic acid 1*17

It will be seen that, with the exception of dimethylmalonic
acid, all the di-substitution compounds of malonic acid have higher
uffinity coefficients than malonic acid itself. The mono-alkyl deriva-

tives, on the other hand, have smaller coefficients than the parent

ncid. In the cases of succinic acid, the mono-alkyl derivatives are

better conductors than the free acid, the di-derivatives better than
the mono-derivatives, and the tri-derivatives better than the di-

<lerivatives. When succinic anhydride is dissolved in cold water, the

electrolyte obtained is identical with ordinary succinic acid, and
no evidence of the existence of a second succinic acid is obtained.

The author points out that the antidihydroxy-, antidimethyl-, and
^a-ethylmethyl-succinic acids have smaller coefficients than the corre-

sponding para-acids. It would, therefore, appear possible, although
in opposition to the accepted view, that the first contain the maleinoid,

and the second the fumaroid, grouping. H. C.

Chemical Action at a Distance. By W. Ostwald (Phil. Mag.
[5], 32, 145—156).—A short glass tube of about 2 cm. diameter,

closed below with parchment paper, is introduced into a small beaker.

Both these vessels are filled with a solution of potassium sulphate,

^are being taken that the level of the liquid in the tube is higher than
the level in the beaker. A rod of pure zinc is dipped into the solution

in the tube, and connected electrically with a piece of platinum wire,

which reaches to the bottom of the beaker. A few drops of a solution

•of sulphuric acid specifically heavier than the potassium sulphate

solution are then carefully brought with a pipette upon the bottom
of the outer vessel, so as not to come into contact with the parchment
diaphragm. Hydrogen is at once evolved on the platinum, and a
subsequent investigation of the solution in the inner vessel shows that

ti quantity of zinc has dissolved in the potassium sulphate solution as

zinc sulphate. Such an action as this, wdiere the specific solvent for

a metal (here zinc) is applied at a place where it can have no direct

:5iction and yet exerts its solvent power, is termed by the author a
chemical action at a distance. Many instances of similar phenomena
are given. For example, gold may be dissolved in a solution of com-
mon salt, by bringing the platinum wdth which it is connected into

<;ontact with a salt solution saturated with chlorine. Again, if two
beakers—one containing a solution of ferrous chloride, the other a
solution of common salt saturated with chlorine or bromine—are

connected by means of a siphon tilled with salt solution and closed at
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both ends with parchment paper, then on introducing platinum
electrodes into the beakers and connecting them through a galvano-
meter, a current is at once indicated, and the ferrous chloride becomes
oxidised to ferric chloride in the neighbourhood of the electrode, as
may be shown by the previous addition of a little potassium thiocyanate
solution.

All such reactions receive a ready explanation from the theory of

electrolytic dissociation, the author laying emphasis on the fact that
the description of many of the experiments made by him was com-
pletely worked out at his writing table, on the basis of this theory,

before he had seen any of the phenomena in question ; and that after

the experiments had been performed, nothing in the description

required to be altered. J. W.

Chemical Action at a Distance. By S. U. Pickering {Phil.

Mag. [5], 32, 478).—The author holds that a simple explanation of

Ostwald's experiments (see preceding abstract) may be obtained
without having recourse to the theory of free ions in solution, and that,

therefore, these experiments cannot be accepted as proofs of this theory.

S. U. P.
Artificial Colouring of Crystals. By 0. Lehmann {Zeit. physical

CJiem., 8, 543—553).—Senarmont discovered that salt crystals may
be coloured by certain organic dyes without any change in the form
or homogeneity of the crystal. The author has on former occasions

made similar observations with other inorganic and organic com-
pounds, and in order to ascertain something more with reference to

the conditions under which this phenomenon takes place, has now
made a large number of experiments on the artificial coloration

of crystals. The crystals made use of were those of certain organic

acids, such as succinic, protocatechuic, and phthalic acids, and
these were coloured by means of different organic dyes. The author
summarises his results as follows :

—

The crystals always become darker in colour than the solution from
which they separate. They are usually observed to be surrounded by
a lighter coloured, or even quite colourless, layer, the colouring

matter being deposited with such rapidity upon the growing crystal

that the slow diffusion of the dye from the more distant parts of the

solution is not sufficient to make up for the decreasing concentration

in the neighbourhood of the crystal.

The colouring of the crystals is in nearly all cases dichroic, a proof

that the colouring matter actually enters in some way into the struc-

ture of the crystal. The remarkable rule is observed that only one
of the two rays produced by double refraction is coloured, whilst the

other appears to be perfectly white, the colourless ray being always
the one which has undergone the least refraction.

If two colouring matters are present in the solution, the presence

of the one often hinders the absorption of the other. In some cases,

however, the reverse takes place, and a colouring matter which alone

would not be absorbed may become so when some second colouring

matter is added. Change of the solvent, or the addition of other solid

or liquid foreign matter, may act in a similar manner.
VOL. LXII. u
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Different crystals are only capable of taking up certain organic

dyes, so that two compounds of perfectly similar appearance may be
capable of combining the one only with one, and the second only with
some other dye. This fact may obviously be made available in dis-

tinguishing crystals one from another. It may also perhaps be
applicable for the purification of certain dye stuffs. H. C.

Rapid Weighing on Precision Balances by means of a Scale
read by a Microscope. By A. Collot {Bull. Soc. Chim. [3], 6,.

98—100).—The needle of a balance carries a scale illuminated from
behind the balance, and viewed by a small microscope containing a scale

in the focal plane of the eye-piece. The centre of gravity of the beam
may be lowered considerably, and thus the rapidity of oscillation of

the beam increased materially by the aid of this device. The value
of each division of the scale carried by the needle being known
in centigrams and milligrams, the position of rest of the indicator is

ascertained by the method of oscillations, and from its deviation from
the central point the weight to be added to that in the pan is known.
With a little care, weighings only take one-fourth or one-fifth as

long by this method as they usually do. W. T.

A Siphon for Hot Liquids or for those Evolving Gases or
Vapours. By J. C. Essner (Bull. Soc. Chim. [3], 6, 19—21).—
Between the two arms of the siphon a reservoir is interposed ; this is

filled with some of the liquid to be siphoned, and hermetically closed.

When the long arm of the siphon is opened, the fall of the liquid de-

termines a diminution in the pressure of the reservoir, and a continuous,

flow results. T. G. N.

Inorganic Chemistry.

Preparation of Pure Hydrogen Peroxide Solution. By L.
CmSMEU (Bull. Soc. Chim. [3], 6, 24—25).—The solution of hydrogen
peroxide which results from the action of hydrochloric acid (sp. gr.

IT) on barium dioxide is extracted by shaking with ether, and the
ethereal solution is agitated with distilled water, to which it yields

the dissolved hydrogen peroxide. By repetitions of this process, a
pure, neutral solution corresponding with 0'8—0'9 per cent of hydro-
gen peroxide is obtainable, from which the dissolved ether may be
eliminated by distillation under reduced pressure. T. G. N".

Preparation of Hydrobromic Acid. By G. S. Newth (Chem.
News, 64, 215).—By means of the following arrangement a large

quantity of bromine can be rapidly converted into hydrobromic acid :

—

A glass tube, 7 inches long and f inch in diameter, is fitted at each
end with a cork carrying a piece of small tubing and a piece of stout

wire. The ends of these pieces of stout wire, within the longer tube^
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are joined by a spiral of platinum wire 1 inch long, and after expelling

the air the spiral is heated to bright redness by an electric current ; a
stream of hydrogen, impregnated with bromine by bubbling through
tbat liquid, which may be heated at 60°, is passed through the longer

tube, and, as long as a slight excess of hydrogen is maintained, hydro-
bromic acid quite free from bromine issues from the other end, and is

collected in w^ater. There is very little danger of explosion, but to

render it impossible, the small supply tube may be plugged with a
little glass w^ool. D. A. L.

Solubility of Gases in Water. By L. W. Winkler (Ber., 24,
8602—3610; compare Abstr., 1891, 384).—In this paper the author
gives in tabular form the results of experiments on the solubility of

nitrogen and of oxygen in water, at temperatures ranging from 0° to

80° ; the calculated values for the solubility of the two gases at

temperatures ranging from 80—100° are also given. As regards the

solubility of nitrogen, the author's values are considerably larger than,

those given by Bunsen. F. S. K.

The Densities of Sulphuric Acid Solutions. By S. U. Picker-
ing (Ghem. News, 64, 311).—Lunge's doubts as to the accuracy of the

author's density determinations are, in the opinion of the latter, due
to a misapprehension as to the method employed to determine the
strength of the acid, and as to the experimental error involved.

S. U. P.
The Contraction on Mixing Sulphuric Acid and Water. By

S.U.Pickering {Ghem. News, 64, 14—15).—From his own results the
author has calculated the strength at which the maximum contraction

occurs, and finds that this maximum, when calculated for unit weight
of solution, shifts from 67 per cent, at 8° to 70*1 per cent, at 38°,

whereas the maximum contraction calculated per unit volume remains
practically constant at 76 per cent, throughout this range of tempera-
ture. Neither of these maxima occurs at the composition of the di-

hydrate (73'1 per cent.) or of that of any other hydrate of which
indications have been obtained. The rate at which the amount of

contraction is influenced by the temperature varies irregularly with
the actual value of the temperature; thus with solutions from 64 to

80 per cent, strength, the contraction diminishes at nearly the same
rate for the intervals 8° to 18°, and 28° to 38°, whereas for the inter-

mediate interval, 18° to 28°, the rate of diminution is about 25 per
cent, smaller. S. U. P.

Density and Composition of Dilute Sulphuric Acid. By A.
W.BucKER (Fhil. Mag. [5], 32, 304—313).—Pickering (Trans., 1890,

64) deduced the existence of various hydrates in sulphuric acid solu-

tions from sudden changes of curvature in the curves representing the
variation of the density, &c., of such solutions with the composition.

The author considers the " first differential " curve for 18° between 46
per cent, and 80 per cent., in which there are supposed to be four breaks,

and shows that it is possible to find an equation, and, therefore, a
continuous curve, which will represent the results within the limits of

the experimental error. The equation is of the form
u 2
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and contains seven arbitrary constants. The author thus doubts the
value of " differentiation " or of the bent ruler, as used by Pickering,

in discovering changes of curvature in curves drawn to represent
experimental numbers. J. W.

The Densities of Sulphuric Acid Solutions. By S. U.
Pickering {Phil. Mag. [5], 33, 132).—The curve used by Riicker
(see preceding abstract) to bridge over four of what the writer con-
sidered to be breaks in the figure formed by the first differentials of the
densities of the acid can, he maintains, prove nothing about one of
these breaks, and very little about another, for it extends too short a
distance beyond them. The formula for the curve suggested by
B/iicker consists of a combination of an exponential curve and a
straight line, on to part of which (as this curve did not agree with
the results) a hump was engrafted by means of a complex fourth term,
the whole forming a curve for which, as an expression of physical
facts, there would seem to be no precedent. The points, moreover, at

which the term expressing the hump begins to be appreciable and
again becomes inappreciable correspond exactly with the positions

assigned by the author to two of the breaks, thus confirming, rather
than disproving, the existence of these as points where some new
conditions in the solutions become sensible. The only break which
Eiicker's curve does successfully bridge over is that particular one
which the author pointed out to be especially doubtful : and even
in favour of this break the evidence is not thereby entirely negatived.

The author maintains that even the most successful attempt to offer

an alternative explanation of a small portion of some of his results

could not upset his conclusions which were based entirely on the
cumulative evidence derived from many sources, and of which he
here gives a summary. S. U. P.

Boron Phosphides. By H. Moissan (Gompt. rend., 113, 726

—

729).

—

Boron phosphide, PB, is obtained by reducing the phospho-
iodide in hydrogen at 450—500°. The product is powdered, and
again heated in hydrogen at the same temperatui'e in order to

remove excess of iodine, and the process is repeated two or three
times if necessary, care being taken that the temperature does not
exceed 500°. It is a very light, amorphous, maroon-coloured powdei-,
insoluble in the chlorides of arsenic, phosphorus, carbon, and anti-

mony, and in all solvents, organic and inorganic, that were tried.

It is not volatile in a vacuum at 500°. At 200°, in presence of oxygen,
it burns and yields boric and phosphoric anhydrides ; when thrown
into fused alkaline nitrates, there is incandescence and deflagration

;

fused sulphur has no action, but sulphur vapour converts it into

boron and phosphorus sulphides. Chlorine converts boron phosphide
into boron trichloride and phosphorus pentachloride, with incand-
escence ; bromine has no action in the cold, but combination takes
place if the temperature is raised. Vapour of iodine, arsenic, or



INORGANIC CHEMISTRY. 273

phosphorus has no action at a dull-red heat. When heated at 500" in
a current of nitrogen, boron phosphide yields no nitride, and, although
at higher temperatures it loses phosphorus (as it does in a vacuum),
no nitride is formed. When a mixture of boron phosphide and
sodium is gently heated in a current of hydrogen, it rapidly becomes
incandescent, with formation of sodium phosphide and boride. Potas-

sium yields the same products at a lower temperature. A mixture
of the boron phosphide with powdered magnesium becomes incand-

escent at about 500°, but aluminium has no action, except at a much
higher temperature. Finely-divided silver, copper, and platinum
react with the phosphide when gently heated, but mercury has no
action at its boiling point. When boron phosphide is thrown into the
strongest nitric acid, it takes fire, even in the vapour, and burns
brilliantly on the surface of the liquid; on slightly heating, it dis-

solves immediately and completely. Concentrated solutions of hydro-
chloric and hydriodic acids have no action on the phosphide, and
sulphuric acid has no action in the cold, but is reduced on heating.

Concentrated hot solutions of potash and soda dissolve it slowly,

whilst fused potash dissolves it completely with formation of hydrogen
phosphide and potassium borate. Gaseous hydrogen fluoride attacks

it below dull redness, with formation of boron fluoride, hydrogen,

and phosphorus. Gaseous hydrogen chloride behaves similarly at a
higher temperature. Boiling water has no action on the phosphide,

but water vapour decomposes it at 400° with production of boric acid

and hydrogen phosphide. Hydrogen sulphide at a dull-red heat

yields boron sulphide and hydrogen phosphide. In ammonia at about

o00° the phosphide burns, with formation of boron nitride and libera-

tion of phosphorus.

Boron phospJiide, B5P3, is obtained by heating the preceding com-
pound at 1000° in a current of hydrogen. It has a paler colour than
the phosphide PB, does not inflame in chlorine or nitric acid, and is

not attacked by the latter, even when boiling. It is insoluble in all

inorganic and organic solvents, burns with some difficulty in oxygen,
and is attacked by fused nitrates with incandescence, but only with
difficulty by metals and non-metals. It does not burn in chlorine

below a dull-red heat.

If the hydrogen used for reduction contains water or oxygen, a
white phosphoboric acid, also known as boron phosphate, is formed,
and the same compound is obtained by the action of nitrogen oxides

on a mixture of the phosphides. C. H. B.

Boron Phosphide. By A. Besson (Gompt. rend., 113, 772—773).
—The author draws attention to his previous note on the subject

(Abstr., 1891, 1418), and describes an additional property of the
phosphide. It is oxidised by dilute nitric acid to a substance, prob-
ably phosphoboric acid, which is left in nacreous plates on evaporating

the solution to dryness, is soluble in water, and gives a white, gelatin-

ous precipitate with excess of ammonia.
Moissan (ibid., 787—788), commenting on this and the previous

note, draws attention to the absence of numerical data justifying the
formula BP attributed to the phosphide, and claims priority in the



274 ABSTRACTS OF OHEMTCAL PAPERS.

systematic study of boron phosphides (Gompt. rend., 112, 717, and

113, 19). Jn. W.

The Influence of Steam and other Gases on the Combustion
of Carbonic Oxide and Oxygen. By N. Bi^k^toff (Ghem. Gentr.,

1891, ii, 449—450 ; from Bull. Acad. St. Petersbourg [2], 2, 175—179).
—Having repeated Dixon's experiments (Trans., 1885, 94), the author

has obtained the same results, namely, that a mixture of carbonic

oxide and oxygen, when dried by means of phosphoric anhydride, is

not exploded iDy the passage of an electric spark, and further, that if

the gases be dried by sulphuric acid, which appears to leave a trace of

moisture in the gas, the combustion proceeds so slowly that it may
be followed with the eye. The presence of other gases, sulphurous

anhydride, or nitrous oxide, had not a similar effect. Cyanogen, on
the other hand, when present to the extent of 10 per cent., exerted an
influence similar to that of steam, and caused an immediate explosion

on the passage of the spark. Beketoff suggests that the action of

cyanogen may be explained on the assumption that the heat liberated in

the decomposition of the cyanogen is added to the heat of combustion
of the carbon, and he further assumes that the dissociation tempera-
ture of the water molecule being lower than that of the oxygen
molecule is the proper explanation of the fact that the presence of

water in a mixture of carbonic oxide and oxygen assists the com-
bustion of the latter gases. J. W. L.

Reactions of Carbonic Anhydride at High Pressures. By A.
d'Arscnval (Gompt. rend. Soc. Biol, 1S91, 320^321).—Liquefied carb-

onic anhydride is a powerful antiseptic. It does not coagulate albu-

min. At high pressures it can displace both organic and mineral

acids. When urine is subjected to a pressure of 40 atmospheres of

carbonic anhydride, crystals of uric acid are deposited. A dilute solu-

tion of potassium silicate similarly treated becomes solidified from the
deposition of silicic acid. Carbonic anhydride ^t the same pressure

is also able to liberate hydriodic and hydrobromic acids from solu-

tions of potassium iodide and bromide respectively.

W. D. H.
Reduction of Caesium. By N. Bek]^toff (CJiem. Gentr., 1891, ii,

450—461 ; from Bull Acad. St. Petersbourg [2], 2, 169—170).—The
author has prepared considerable quantities of caesium by reducing
the hydroxide with aluminium. The reaction proceeds well, and is

as readily carried out as the reduction of rubidium. The author refers

to the results, which Winkler has recently published, on the heat of

combination of the alkali metals, and points out that the deductions
which Winkler has made are diametrically opposed to his own. The
author finds that the combining heat of the alkali metals varies

inversely with their atomic weights. He further urges that Winkler
has not employed the oxides, but the hydroxides and carbonates,

for his determinations, which are not suitable for the purpose.

J. W. L.

Properties of Caesium and its Hydroxide. By N. B^k^toff
(Ghem. Gentr., 1891, ii, 451 ; from Btdl Acad. St. Petersbourg [2], 2,
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171—173).—The author has used a very pure specimen of CEesium
sulphate as material on which to work. A determination of the
sulphuric acid gave almost the theoretical amount, and by means of
the spectroscope only a trace of rubidium could be detected.

The hydroxide was obtained from the sulphate by precipitation with
barium hydroxide, and concentration of the filtrate in a silver dish,

which was placed in a metal retort. In this manner carbonic an-
hydride was excluded. After concentration in the retort, the solution
was transferred to a small silver dish, the remainder of the water
evaporated, and the hydroxide finally fused. The silver dish was
slightly attacked, and the silver oxide dissolved in the fused caesium
hydroxide ; it was again precipitated, however, as the latter cooled.

The quantity of silver oxide was inconsiderable. Caesium hydroxide
has a sp. gr. 4*01 78, compared with water at 4°; the molecular
volume = 87'3 (sodium hydroxide = 18 ;

potassium hydroxide = 27

;

rubidium hydroxide = 32 ?). The molecular volume of the hydroxide
corresponds with a very considerable diminution of volume during its

formation from the elements. The heat of solution of the hydroxide
in water is 15,876, which is higher than for all other alkali hydroxides.
The heat of neutralisation of the hydroxide with hydrogen chloride
(dilute) is 13,790, or nearly the same as that found by Thomsen for
potassium hydroxide, or, indeed, for the other alkali hydroxides.
Metallic caesium was obtained by heating 114 grams of the hydroxide
in a nickel retort with 27 grams of aluminium, and collecting the
distilled metal in glass receivers ; 20—25 grams of the metal were
thus obtained.

The heat of combination of caesium with water was found to be
from 50 to 52 Cal. J. W. L.

Action of Sodammonium and Potassammonium on Metals.
By JoANNis (Compi. rend., 113, 795—798).— Sodammonium and
potassammonium are decomposed by mercury, lead, and antimony, but
are not affected by aluminium, silver, zinc, or copper. When a solution
of sodammonium in liquefied ammonia is allowed to fall drop by drop
on mercury, it is decomposed with the formation of a crystalline

amalgam, HggNa, which can be washed free from excess of the reagent
with liquefied ammonia. Potassammonium under similar conditions
yields an amalgam of the composition HgigK.
When pure lead is brought into contact with sodammonium, the

reddish-brown liquid turns blue, and then green, and a little hydrogen
is disengaged, owing to the spontaneous decomposition of the sod-
ammonium. Finally, however, the metal is partially converted into an
indigo-blue mass, which dissolves in liquefied ammonia to a bottle-

green solution, and has the composition Pb4Na,2NH3. This substance
decomposes at ordinary pressures, leaving a grey mass resembling
spongy platinum, and oxidises rapidly on exposure to air, with evolu-
tion of heat. When thrown into water, the first portion dissolves
completely, owing to the combination of the lead with the dissolved
oxygen, and the subsequent solution of the oxide in the sodium
hydroxide simultaneously formed, but as soon as the oxygen is used
up, metallic lead is thrown down as a black, curdy precipitate.

Jn. W.
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Influence of Ammonia on the Solubility of Ammonium
Chloride. By R. Engel (Bull. Soc. Chim. [8], 6, 17).—The pre-

sence of ammonia diminishes the solubility of ammonium chloride in

water at 0° at first, but as the quantity of ammonia is increased, a

corresponding increase in the chloride dissolved obtains. This result

is probably due to the formation of compounds of ammonium chloride

and hydroxide. Tables of values are given. T. Gr. N.

Precipitation of Copper by Iron and the Action of Iron on
Ferric Solutions. By J. C. Essner (Bull. Soc. Chim. [3], 6, 147

—

148).—In the wet method of copper extraction, very mixed qualities

of scrap iron are employed. The reduced copper occurs in powder,
grains, and filaments which cannot be readily washed free from the
mud of ferric hydroxide formed. The author finds that the structure

of the iron used exerts a marked influence on that of the copper
obtained. By selecting the iron to be used, it is possible to obtain

the reduced copper in a fibrous or granular condition, when it admits
of being readily washed free from ferric hydroxide.

The occurrence of the mud of ferric hydroxide is due to the form-
ation of a basic ferric sulphate, re2(OH)4S04. This salt is decom-
posed by iron as follows :—6Fe2(pH)4S04 + Fca = GFeSOi +
4Fe2(OH)6. On reduction with iron, dilute solutions of ferric sulphate
give ferrous sulphate only.

The addition of a little sulphuric acid to the copper solution

prevents the formation of the mud, and enables a clean deposit of

copper to be obtained. W. T.

Mercurammonium Compounds. By E. Balestra (Gazzetta,

21, ii, 294—305).—The author has examined some of the ammonia-
cal mercury compounds prepared by Millon (Ann. Chim. Phys. [3],

18), and also described by Gmelin.
A. NH2HgCl,HgCl2.—This compound was obtained by Millon by

adding small quantities of ammonia to a large excess of corrosive
sublimate. The author succeeded in preparing a compound having
the same physical and chemical characteristics by gradually adding
to a solution of corrosive sublimate half the quantity of dilute

ammonia required for the complete precipitation of the mercury. It

does not evolve ammonia when boiled with potash, but a large quan-
tity is given off on treating it with a cold concentrated solution of

ammonium bromide, according to Pesci's reaction (Abstr., 1890,

1211), showing that the nitrogen is wholly contained in the mercui'-

ammonium radicle. Its composition was found to be NHg2Cl,2HCl.
When it is suspended in water and exactly neutralised with potash,
it is converted into dimercurammonium chloride, NHgoCl.

B. 4NH2HgCl,NH2(Hg20) CI.—Millon obtained a yellow powder of

the above composition by pouring a boiling solution of corrosive

sublimate into a large excess of ammonia and thoroughly washing
the product. Under these conditions, however, the author finds that

a white precipitate is formed which loses ammonium chloride, on re-

peatedly washing with water, gradually acquiring a yellowish -tinge

;

it then approximates in composition to dimercurammonium chloride.
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The TinaUered product lias the composition of infusible white pre-

cipitate, NHg2Cl,NH4Cl.
C. NH2HgCl,2NH2(Hg,0)Cl2.—This compound was obtained by

Millon in two ways : (1) by washing A completely with water, and

(2) by adding small quantities of ammonia to a large excess of a

boiling solution of corrosive sublimate. By washing A with water,

the author, however, obtained a bright yellow powder of the compo-
sition 2NHg2Cl,HgCl2,H20, which loses ^ mol. H2O at 105—110^
By Millon's second method (the author added to a boiling 7 per

cent, solution of corrosive sublimate half the quantity of ammonia
required for neutralisation) ; a pale-yellow, amorphous powder was
obtained having the composition NHg2Cl,HCl. On neutralising this

compound with potash, dimercurammonium chloride is formed. When
it is washed with watei% it is converted into the compound

2NHg2CJ,HgCl2,HoO. S. B. A. A.

Solubility of Glass in Cold Water. By F. Kohleausch (Ber.,

24, ^3560—3575).—The author has made experiments on the solu-

bility of various kinds of glass by measuring the electrical con-

ductivity of the solutions obtained on treating the glass with distilled

water at 18°. He finds that the quantity of glass dissolved increases

with the time, but not proportionately, the solvent action being more
rapid at fii'st ; in the case of some of the best samples of glass, no
appi'eciable action takes place even on prolonged contact. It was also

found that of two solutions, prepared in like manner from two kinds

of glass having approximately the same composition, the one may
have almost twice the conductivity of the other ; this result may be
due to the two samples having undergone different treatment in

their manufacture. The composition of the various kinds of glass

employed and the numerical results of the experiments are given in

tables.

The author also points out that the best and most rapid test for

inorganic salts in distilled water is a measurement of its electrical

conductivity ; the presence of carbonic anhydride can be ascertained

in the same way. F. S. K.

Reaction between Potassium Permanganate and Hydrogen
Peroxide Solution. By R. Engel (Bull. Soc. Chim. [3], 6, 17—19).
-It often happens that when potassium permanganate solution is

added to hydrogen peroxide solution, decolorisation does not at once
ensue, but that when once the reaction has begun, decolorisation

proceeds rapidly. Brodie attributed this result to the degree of

dilution of the hydrogen peroxide, and Schone to the action of

light on this compound. The author regards neither of these hypo-
theses as tenable, and shows that the onset of the reaction is deter-

mined by the presence of a trace of a manganous salt in the mixed
solutions ; this results from the action of traces of sulphurous or

nitrous compounds in the hydrogen peroxide solution on the per-

manganate ; the manganous salt is then oxidised to manganic sulphate,

which is unstable in presence of hydrogen peroxide. The addition
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of a trace of manganoas sulphate to the hydrogeu peroxide solution

before running in the permanganate solution determines decolorisa-

tion at the onset. T. Gr. 'N.

Action of Ferric Chloride on Metallic Sulphides. By
Cammerkr (Chem. Centr., 1891, ii, 525; from JBerg. Hutten Zeit., 50,
295—298).—(For the first part of this work, see this vol., p.' 18.)

Ferric chloride reacts with stannic sulphide forming stannic chloride,

sulphur, and ferrous chloride. Mercuric sulphide is converted into

mercuric chloride, sulphur and ferrous chloride being formed at the

same time. The mercuric chloride at first formed reacts again with
two more molecules of mercuric sulphide, with production of

Heumann's double salt, 2HgS,HgCl2. This is a white substance,

which is blackened by alkalis, but appears to be regenerated by the

subsequent action of nitric acid.

With silver sulphide, ferric chloride reacts, forming silver chloride,

sulphur, and ferrous chloride. With the sulphides of lead, bismuth,
cobalt, and manganCvSe, ferric chloride reacts, the corresponding
chloride of the metal is formed together with ferrous chloride, and
the sulphur is set free. Most of the reactions take place readily and
completely. J. W. L.

Coloration of Solutions of Cobalt and the State of the Salts
in the Solutions. By A. Etard {Compt. rend., 113, 699—701).—
Cobalt iodide yields red, green, and blue solutions. Its solubility at

various temperatures is as follows :

—

^ .... -22° -8° -2° +9° 14° 25° 34° 46°

Sol... 52-4 56-7 587 61*4 61-6 66-4 73-0 79-0

t ,,.. 60° 82° 111° 156°

Sol... 79-2 807 80-9 83-1

Cobalt chloride yields rose-coloured or blue solutions, and its solu-

bilities are as follows :

—

t -22° -4° +7° ir 12° 25° 34° 41°

Sol... 247 28-0 31-2 31-3 32-5 34-4 37'5 39-8

t .,,. 45° 49° 56° 78° 94° 96° 112°

Sol... 417 467 48-4 48'8 50-5 51-2 52-3

The garnet-red, hexahydrated cobalt iodide yields a dull red solu-

tion between —22° and about +20°, the solubility between these

limits being represented by a right line. Above 20°, the liquid

becomes brown, then olive, and finally at 35° deep chrome-green, this

colour persisting even up to 320°. The deep green liquid yields

green, lamellar crystals of the composition CoIo,4H20. The formation

of this salt begins at 20°, and since it is more soluble than the red

salt, and the two solubilities are superposed, there is a gradual

increase in the total solubility between 20° and 35°, the cur^e being
convex towards the axis of temperature. Above 35°, the green salt

alone exists in solution, and its solubility is represented by a right
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line. If it were possible to make experiments above 320"^, it is prob-
able that the green liquid would become blue, and would contain a
lower hydrate analogous to CoCl2,2H20. Such a blue solution is

obtained when a solution of the cobalt iodide is poured into a satu-

rated solution of magnesium chloride.

In the case of cobalt chloride, the hydrate, C0CI2 + 6H2O, dissolves

without change between —22° and +25°, the solution has a pure
rose colour, and the solubility is represented by a right line. At 25°,

dissociation begins, and the more soluble blue hydrate, C0CI2 H-

2HoO, is formed, the colour of the solution changing to purple, and
finally, at 50^, to blue, this colour persisting up to 300°. Between
25° and 50°, the curve of solubility is convex towards the axis of

temperature, but beyond 50°, it again becomes a right line.

The changes of colour are not due to the presence of free acid or an
acid salt, for they can be observed in presence of calcium carbonate
or precipitated cobalt carbonate. C. H. B.

Oxidation of Nickel Carbonyl. By Berthelot (Compt. rend.,

113, 679—680).—Nickel carbonyl can be kept under water in a flask

without undergoing any alteration, provided that air is excluded, but
in presence of air, green nickelous hydroxide, free from carbon,

separates, and, at the same time, some of the nickel carbonyl escapes
into the air and is oxidised to a white powder which, in mass, has a
pale greenish tinge. It has the composition C, 5*3

; NiO, 53*3
;

HoO, 40-1 = 98-7, whilst the formula Co03Ni3,10H20 requires C, 5'6
;

NiO, 52*5; H^O, 41-9 = 100. The compound would, therefore, seem
to be the oxide of a complex radicle, analogous to croconic and rhodi-

zonic acids. It is possible that one part of the nickel may be present
in the form of nickel monoxide, mixed or combined with a complex
oxide of the simpler formula C2OM, belonging to the ethylene type
or to a more condensed type of the same order, this oxide being formed
thus, aOiM + O = C2OM + 2CO2. 0. H. B.

Action of Hydrogen Phosphide on an Ethereal Solution of
Bismuth Tribromide. By A. Cavazzi and D. Tivoli (Gazetta,

21, ii, 306—308).—When a solution of bismuth tribromide in dry
ether is allowed to fall gradually into a vessel containing dry hydrogen
phosphide, a lustrous, black substance is formed which strongly
adheres to the sides of the vessel. It becomes dull and hard on dry-
ing in a vacuum, and probably has the composition PBrII(BiBr2)3,
being formed according to the equation 3BiBr3 + PH3 = 2HBr 4-

PBrH(BiBr2)3. It is very hygroscopic, and is gradually decomposed
by cold water and rapidly by boiling water, hydrogen phosphide,
hydrobromic and phosphoric acids being formed and bismuth liberated.

On heating it with a solution of potash, potassium bromide and
phosphate are formed with evolution of hydrogen and hydrogen
phosphide.

Concentrated sulphuric acid has no action on it at the ordinary tem-
perature, but, on boiling, bismuth sulphate, phosphoric acid, hydro-
bromic acid, bromine, and sulphurous anhydride are formed. Concen-
trated nitric acid also acts very violently on it. When triturated
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with fragments of sodium amalgam, it ignites and decomposes with
more or less violence, according to the richness of the amalgam in

sodium. When heated at 220° in an atmosphere of dry carbonic

anhydride, it has the same composition as when dried in a vacuum*
When heated in the air, it becomes viscid and decomposes with some
violence and with evolution of fumes of bromine, bismuth bromide,
and phosphoric anhydride. S. B. A. A.

Auric Sulphide. By U. Antony and A. Lucchesi (Gazzetta, 21,

ii, 209—212).—Auric sulphide, prepared by the authors' method
(Abstr., 1891, 526), is a graphitic, amorphous powder having a sp. gr.

of 8' 754 compared with water at 0° ; it decomposes into its elements

at 197—200°.
Hydrochloric acid has no action on auric sulphide, concentrated

nitric acid oxidises it in the cold with separation of gold, whilst aqua
regia readily dissolves it. Caustic alkalis (15 per cent.) decompose
the sulphide on heating, metallic gold and alkali sulphide and thio-

sulphate being obtained. Ammonia solution, on prolonged contact,

decomposes it, yielding sulphuric acid, free sulphur, and a little

hydrogen sulphide. The action of potassium cyanide solution on
auric sulphide differs from its action on aureus sulphide and auroso-

auric sulphide, both of which dissolve and are reprecipitated by acids.

Auric sulphide dissolves in aqueous potassium cyanide (25 per cent.)

to a yellow solution, which, on boiling, becomes colourless and deposits

aureus potassium cyanide on cooling, AU2S3 + 6KCN = 2AUKC2N2
4- KoS + 2KC]S"S. This reaction shows the substance to be homo-
geneous, the auric sulphide prepared by Berzelius having been shown
by Kriiss and Hoffmann (Abstr., 1887, 1019 ; 1888, 28) to be a mixture
of aurosoauric sulphide with sulphur.

Hydrosulphide and polysulphides of ammonia dissolve auric sulph-

ide readily on warming, gold being deposited. The sulphides and
polysulphides of the alkali metals dissolve the substance slowly

;

Avhilst the alkali hydrosulphides dissolve it in the cold, yielding a

deep reddish-brown solution, which, on boiling, becomes pale yellow

and deposits gold. These solutions, on treatment with hydrochloric

acid, give a flocculent, yellow precipitate, probably consisting of auric

hydrosulphide, which soon turns brown with formation of hydrogen
sulphide and auric sulphide.

On precipitation with alcohol at —10°, a concentrated solution of

auric sulphide in sodium hydrosulphide gives a yellowish precipitate

;

this, when filtered through asbestos at the same temperature in an atmo-
sphere of nitrogen and washed with alcohol, yields a white, crystalline

product which soon darkens in colour. The freshly prepared sub-

stance is very soluble in water and is probably sodium sulphaurate,

but it decomposes so rapidly that trustworthy analyses could not be
made. W. J. P.

lodonitro- and Bromonitro-platinum Compounds. By M.
V^ZES (Gompt. rend., 113, 696—698).—The relative stability of the

nitro- and haloid groups in the iodonitro-platinum compounds is the

inverse of that observed in the case of the chloronitro- and bromo-
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nitro-compounds (Abstr., 1891, 807). The iodine is displaced by
nitrogen oxides, and the stable term of the series is the platonitrite

and not the platoiodide. Nitrogen oxides readily decompose potassium
platoiodide with liberation of iodine ; whilst, on the other hand, iodine

in the form of vapoar or in solution in hydriodic acid or a solution of

potassium iodide does not decompose potassium platonitrite.

The action of an alcoholic solution of iodine on a warm solution of

potassium platonitrite, however, yields large, brilliant prisms of the
compound Pt,2]N'02,K3l2 + 2H2O, described by Nilson, but this,

although stable in warm solutions, is decomposed by nitrogen oxides

or potassium nitrite, with liberation of iodine and formation of the
platonitrite. The author has so far failed to obtain a compound
Pt,4N02,K2l2, analogous to the platichloronitrite and the platibromo-

nitrite previously described.

If, however, an excess of an alcoholic solution of iodine is added to

a warm concentrated solution of the platonitrite, and the mixture is

concentrated as rapidly as possible at a gentle heat, potassium nitroso-

plati-iodide, Ptl3,NO,Kol2, separates on cooling in small, brilliant, black
crystals, which remain unaltered at 100°. When heated in a current
of hydrogen, this compound yields water, ammonium iodide, iodine,

hydrogen iodide, and a residue of potassium iodide and platinum.

If the liquid is slowly concentrated (without ebullition) a different

compound is obtained on cooling. It is potassium platitetraiodonitrite,

Ptl4,2NOo,K2, and separates in small, well-defined, black crystals with
i\ greenish lustre. Like the preceding compound, it is only slightly

soluble in w^ater, yielding a deep brown solution, and it undergoes no
change at 100°. When heated in a current of hydrogen, it yields

water, ammonium iodide, iodine, and hydrogen iodide, with a residue

<)i potassium iodide and platinum.

When the mixture yielding these two salts is submitted to pro-
longed ebullition, the excess of iodine is expelled and potassium
platoiodonitrite is formed.

When bromine-water is added to a solution of potassium platoiodo-

nitrite until all the iodine is expelled, the brown liquid, when con-

centrated in a dry vacuum, yields yellow, tabular crystals. The same
crystals are obtained by heating a solution of potassium platibromo-
nitrite, Pt,4]S'02,K2Br2, with alcohol at 80°, aldehyde and other gases
being evolved. This new compound is potassium platohronionitrite,

Pt,2N02,K2Br2 + H2O, and is very soluble in water. At 100°, it becomes
anhydrous and bright yellow ; at a higher temperature, it blackens
with evolution of nitrogen oxides, a residue containing potassium
bromide and platinum in the proportions Pt -j- 2KBr being left.

AVhen heated in hydrogen, it yields the same residue without any
formation of ammonium bromide, bromine, or hydrogen bromide.

C. H. B.
Two New Seleno-salts. By R. Schneider (/. pr. Chem. [2], 44,

507—512).

—

Potassium platinoselenostannate, KgPtaSnSee, is prepared
by melting together 10 parts of platinum sponge, 6—8 parts of tin selen-

ide, 30—40 parts of potassium carbonate, and 30—40 parts of selenium
in a covered porcelain crucible so that the mass shall remain liquid

for 8—10 minutes after the frothing has ceased. The melt is extracted
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with water, and tlie undissolved residue digested with concentrated
potassium hydroxide solution, whereby the selenostannate is left un-
attacked. It forms small, well-defined, hexagonal tables which are
leaden-grey by reflected light and have a strong metallic lustre ; in

thin layers they are reddish-brown by transmitted light. In its

general habitus it is very similar to the author's potassium platino-

sulphostannate (Ann. Phys. Chem., 138, 612). At the ordinary tem-
perature, it is stable in air; when heated in air, it loses all its selenium,

the residue consisting of a mixture of platinum with potassium stan-

nate. It is not attacked by water, ammonia, potash, or hydrochloric
acid, either hot or cold.

Sodium jolatinoselenostannate, NagPtsSuSee, cannot be obtained by
merely substituting sodium carbonate for potassium carbonate in the
above prescription. It is readily formed, however, when 10 parts of

platinum sponge, 5—6 parts of tin selenide, 40 parts of potassium
carbonate, 5—6 parts of sodium carbonate, and 40 parts of selenium
are fused together, and the melt treated as described above. It forms
leaden-grey, microscopical, hexagonal lamina? with a brilliant, metallic

lustre ; the remarks concerning the potassium salt apply'also to this.

A. G. B.

Saline Compounds of the Lower Ruthenium Oxides with the
Higher Oxides. By A. Joly (Compt. rend., 113, 694—695.)—When
the products of the sudden decomposition of potassium perrathenate

at 440° are kept for a long time at this temperature, interaction takes

place with formation of a black, crystalline compound of the composi-

tion K20,6Ilu205. Sodium perruthenate at 440° loses oxygen and
water, and after treatment of the residue with water, which removes
sodium oxide and the orange sodium ruthenate, a black crystalline

powder is left with a composition approximating very closely to that

for Na20, SRugOo. Barium ruthenate, BaRuO^, at 440° loses oxygen, and
yields a ruthenite, BaRuOy, different in properties from a mixture of

barium monoxide and ruthenium dioxide. The author directs atten-

tion to the analogy between these compounds and the products
obtained by Rousseau from the permanganates, and the product
K^OjOsoOs, obtained by himself from potassium osmiamate.

C. H. B.

Action of Light on Ruthenium Peroxide. By A. Joly (Compt.
rend., 113, 693—694).—When sealed tubes containing perfectly dry
ruthenium peroxide are kept in the dark, no alteration takes place,^

but on exposure to sunlight, the walls of the tube become coated

with a pale brown layer, which gradually increases in thickness and
eventually transmits only red light. Beyond this point, the peroxide

behind undergoes no further change. The brown deposit dissolves

at once in potassium hydroxide solution, forming a yellow liquid

without any trace of green, and in hydrochloric acid with evolution

of chlorine and formation of a solution of ruthenium sesquichloride.

It seems, therefore, that when exposed to sunlight, ruthenium per-

oxide is reduced to the trioxide, RuOa. C. H. B.
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Mineralogical Chemistry.

Sulphur, Orpiment, and Realgar in the Yellowstone National
Park. By W. H. Weed and L. Y. Piksson (Amer. J. Sci., 42,
401—405).—In the yellowstone National^ Park there are, besides the

geyser basins, many small hot-spring areas where fumeroles and
solfataras are still active. At most of these places, deposits of

sulpbur occur in and aronnd the vents from which the vapours
issue. At Highland Hot Springs and at Crater Hill the vents are

very abundant, and large deposits of sulphur are found, frequently

forming clusters of delicate crystals. Details of the measurement of

the crystals are given by the authors. Although no analysis was made,
the material is apparently of great purity.

The presence of arsenic in the hot-spring waters of the Yellowstone
Park was noticed by A. Hague (Abstr., 1888, 122), and a careful

search for deposits of arsenical sulphides was rewarded by the dis-

covery of realgar and orpiment at the Norris Geyser basin. Siliceous

sinter is the only other mineral occurring with these arsenical

sulphides. B. H. B.

Occurrence of a Natural Gold Sulphide. By T. W. T. Atherton
(Chem. News, 64, 278).—The author observed the occun-ence of gold
in an exceptionally fine state of sub-division in an arsenical pyrites

;

further investigation showed that this gold could be extracted by
heating the finely pulverised pyrites for some hours with a solution of

sodium sulphide. It hence appears that the gold, or at least some of

it, is present as sulphide. The following is the percentage composi-
tion of the ore in general ; it also runs 5 ozs. 3 dwts. 8 grs. of gold,

and 16 dwts. of silver, to the ton.

SiOg.
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presence or absence of nitrogen (compare Abstr., 1890, 456 ; 1891,

527), and of the rare earths. The species, it will be seen, may be
broadly divided into two groups, one of which is characterised by the
])resence of rare earths, and the other by their absence. With the
former group, nitrogen appears to be invariably associated. Probably
all the va.rieties of the first group occur in crystals, whilst the
members of the second group are generally free from crystalline form.

UO:i. UO2. ThOs- ZrOg. CeOo. La group. Y group. CaO.

la. 44-17 20-89 6-69 0-34 0-34 2-36 9*46 0*32

16. 46-75 19-89 7-57 — _ _ 11-22 —
II. 83-95 1-65 0-20 0-19 2-05 6-16 0-41

III. 41-06 34-67 6-41 ? 0-40 1-11 2-57 0*39

ly. 59-30 22-33 none 1-00

PbO. H2O. N. SiO^. Insol. FegOa.

la. 10-08 1-48 0-54 0-46 1-47 0-14

16. 10-16 2-54 — — 1-22 0*58

IT. 3-58 _ _ — 0-20 trace

III. 11-27 1-47 0-86 0-19 0-13 0-10

IV. 6-39 3-17 002 0-50 — 0-21

B. H. B.
Discovery of Diamonds in Meteoric Iron. By A. E. Footk

(Amer. J. Sci., 42, 413—417).—In 1891, a meteorite was found near
Canon Diablo in Arizona, and was thought to form part of a vein of

metallic iron. The largest mass discovered weighs 201 lbs., and has
a somewhat flattened rectangular shape showing deep pits, three of

which pass entirely through the iron. One other large mass was
found weighing 154 lbs. A mass weighing 40 lbs. was broken in

pieces with a trip hammer, and it was in cutting one of the fragments
of this mass that diamonds were discovered. The diamonds are

black and white, their nature being established by their hardness
and indifference to chemical agents. Carbon in the form of a pulveru-
lent iron carbide occurs in the same cavity with the diamonds. The
proportion of nickel in the general mass is 3 per cent. B. H. B.

The Tonganoxie Meteorite. By E. H. S. Bailey (Amer. J. Sci.,

42, 385—387).—This meteorite was found in 1886 near Tonganoxie,
Leavenworth Co., Kansas. The specimen originally weighed 26 lbs.

Its shape is that of an irregular triangular pyramid, 9^ inches long,

6-| inches wide, and 4J inches deep. The sp. gr. is 7-45. As shown
by a photograph accompanying the author's paper, the surface of the
meteorite is covered with numerous depressions. The entire exterior

is covered with a reddish-black coating of iron oxide, with occasional

drops of chloride of iron exuding after having been exposed to the
air. The analysis of the meteorite gave the following results :

—

Fe. M. Co. P. Cu. Total.

91-18 7-93 0-39 0-10 trace 99*60

On treatment with nitric acid, the surface exhibited the Widman.
stattian figures very clearly. B. H. B.
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Composition of some Subterranean Waters from near Porfc-
Vendres. By J. C. Essner {Bull. Soc. Ghim. [3], 6, 148—151).—
Eleven samples of water collected from the valley of Cosperons, on the
Mediterranean slope of the Alberes, in the commune of Port-Vendres,
were found to contain calcium, magnesium, aluminium, chlorine,

and sulphuric acid. One sample only was neutral, seven contained
from 024 to 0"065 gram of free sulphuric acid per litre, and three
contained respectively 0*175, 0*285, and 0506 gram of free acid per
litre.

The neighbouring rocks contain iron pyrites disseminated through-
out ; the fissures are filled with a yellow powder consisting of ferric

oxide, together with some basic ferric sulphates The natural
acidity of these waters is attributed to the formation of this deposit.

The waters retain only a trace of iron, as the dissolved salts decom-
pose with formation of free sulphuric acid. This view is confirmed
by the behaviour of rain-water collected in a cistern at a height of
250 metres above the level of the sea after several months of dry
weather. The cistern and works were constructed of stones and
debris of the surrounding rocks. Water taken from the cistern, dirty

as collected, gave 9078 grams of dissolved crystallised substances,
and 0*105 gram of suspended matter ; it was slightly acid. After
six days rest, the filtered water already yielded only 6'179 grams of

crystallised residue per litre, and 2*997 grams of basic ferric sulphate
had been deposited. After an exposure to free air of one month, the
water, after filtration, contained only traces of iron, together with
0*765 gram of sulphuric acid (H0SO4), and gave 1*010 grams of

residue calcined at a red heat, containing calcium, magnesium, and
aluminium, with traces of chlorine, sulphuric acid, iron, potassium,
and sodium.

The analysis of the primitive water gave :

—

Iron calculated as Fe203 1500 grams per litre,

CaO 687
MgO 354
AI0O3 0*012

Chlorine 0*024

Total H2SO4 3*672

W. T.

Organic Chemistry.

A Method for Determining the Constitution of Saturatsd
and Unsaturated Halogen Derivatives and Hydrocarbons.
By M. WiLDERMANN (J. 2^. Chem. [2], 44, 470—492).—This is a
method for the determination of the constitution of the higher

VOL. LXII. X
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TTiembers (above n = 4) of the aliphatic series, founded on alternnto

halogenisation and removal of the elements of halogen hydro-acids,

with determination of the heats of combustion of the various hydro-

carbons produced. The paper is not suitable for abstraction, as the

method could not be made intelligible without a full reproduction

of the details both of the argument employed and of the various

examples given. A. G. B.

Platinum Thiocyanate and Platinothiocyanates. By T.

GuARESCHi (Chem. Centr., 1891, ii, 620—622; from Giorn. B. Acad.

Med., 1891).—The author has prepared potassium platinothiocyanate

according to the methods of Buckton, Wyroubo-ff and Norton. He
finds that the salt crystallised from alcohol is anhydrous, whilst

that crystallised from water contains 2 mols H2O. This it loses if

dried over calcium chloride, but he does not find that it is so readilv

lost on exposure to the air at ordinary temperatures as Wyroubolf
stated.

Potassium platinothiocyanate, K2Pt(C]S'S)6, ffives characteristic

precipitates with many organic bases, and may be used as a test for

certain alkaloids. The platinothiocyanates of the tertiary amines are

less soluble than the corresponding salts of the secondary and
primary amines. In many cases, the double salts of the secondary
bases melt at a lower temperature than those of the primary.

Mo7iompihijlami7ie platinothiocyanate, (NHoMe)2,H2Pt(CNS)6, is

prepared by allowing the mixed solutions of potassium platinothio-

cyanate and of methylamine hydrochloride to remain for several

days, when the double thiocyanate crystallises out in long, red,

rhombic prisms. The dimethylamine salt, (NHMe2)2,H2Pt(CNS)c, is

precipitated as red prisms or needles on mixing the not very concen-
trated solutions of the respective salts. It melts at 160— 170° with
decomposition, and is soluble in cold water, more readily in hot water,

readily soluble in alcohol, insoluble in ether. The trimethylamine saM,

(]S'Me3)2,H2Pt(CNS)6, forms red prisms, sparingly soluble in cold

water, soluble in alcohol, but insoluble in ether; it melts at 175° with
decomposition.

The ethylamine salt is similar to the methylamine salt. The
diethylamine salt, (NHEt2)oH2Pt(CNS)6 + 2H2O, is prepared by
mixing 1 part of the hydrochloride in 6 parts of water witli

potassium platinothiocyanate. A liquid precipitate at first sepa-

rates which rapidly solidifies to a mass of short prisms, or rect-

angular, lemon-yellow plates, which, after drying in the air, melt
at 58—58*5°, and in the anhydrous condition, melt at 79—80°.

It is sparingly soluble in cold water, more readily in hot water,

v«;ry soluble in a.lcohol, insoluble in ether. The friethylamine salt,

(NEt3)2,H2Pt(CNS)6, is precipitated, when the solution of the hydro-
chloride, acidified with hydrochloric acid, is added to potassium
platinothiocyanate, as a thick, red liquid, which solidifies gradually

when agitated. When recrystallised from water, it separates in

the same way. It consists of golden-yellow plates, melts at

165—167°, and decomposes at 180°. It is sparingly soluble in cold

water, more readily in hot water and in alcohol, insoluble in ether.
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Propylamine, butylamine, and amylamine react in the same manner as

methylamine and ethylamine.

The ethi/lenediamine salt, C2H4N'oH4,H2Pt(CNS)6, is a yellow pre-

cipitate, sparingly soluble in wafer, and blackens at 140—150°.

The 'pentamethylenediamine salt, CsH]4]Sro,H2Pt(CNS)6, is obtained I y
precipitatincf the solution of the hydrochloride with platinum. thi(»-

cyanate. The precipitate soon becomes crystalline, and forms red-

dish needles which commence to turn brown at 160", and become
quite black at 176°, but do not melt. It is soluble in alcohol and
water, but insoluble in ether.

The diacetonea.mine salt, (COMe-CH2-CMe2-NH2)3,H2Pt(CNS)6, is

obtained by precipitating the solution of diacetoneamine oxalate with
the platinothiocyanate. It is thus obtained as a crystalline pre-
cipitate, which, when recrystallised from hot water, forms red prisms,

soluble in alcohol, insoluble in ether. It melts at 165° with decom-
position. The guanidine salt, (CfiIl5N'3)2,Il2Pt(CN'S)6, is obtained
in beautiful red crystals on mixing solutions of guanidine hydro-
chloride with the platinothiocyanate. It is also obtained when the
solution of guanidine thiocyanate is mixed with platinum chloride.

It blackens at 170—175° without melting.

The aniline salt, (NHoPh)2,H2Pt(CNS)«, forms dark-red crystals

which melt at 100—105°, soluble in alcohol and water, insoluble in

ether. The a-naphthylamine salt forms a dark-yellow precipitate, the

/3-salt a light-yellow precipitate, from solutions of the hydrochlorides;

they are both somewhat difficult to obtain crystalline ; they decompose
readily on exposure to moist air, especially the a-salt. They both
melt to brown liquids, the a-salt at 140°, the yS-salt at 120°

Paratoluidine, allylamine, and furfurine are precipitated in like

manner.
Phenylhydrazine reduces the solution of the platinothiocyanate.

Tetrahydro-/3-naphthylamine forms a yellow, crystalline precipitate.

The pyridine salt, (C5H5]N')2,Il2Pt(CNS)6, crystallises in red prisms,

and is precipitated from the solution of the hydrochloride. It is no"t

changed by exposure to the air, but commences to decompose at

100—105° and melts at 170—172" to a black liquid ; it is soluble in hot

water, but only sparingly in cold water. Protracted boiling with water
causes decomposition. The piyeridine salt, (C5Hii]^;2.H2Pt(CNS)6,
is precipitated at first as a liquid, which later solidifies in lemon-
yellow prisms, sparingly soluble in cold water, readily so in hot

water and in alcohol. Go7tiine as hydrochloride or as hydrobromide
is precipitated, if the solution be not too dilute, as a red oil, which
could not be obtained crystalline. A solution of coniine hydro-
bromide 1 : 1000 is not precipitated, but nicotine is precipitated as

yellow crystals at a dilution of 1 : 3000. This salt is almost in-

soluble in cold water, and may serve to distinguish coniine from
nicotine. The sparteine salt forms a sulphur-yellow, powdery pre-

cipitate. The a- and (3-quinoline salts are precipitated as yellow,

microscopical crystals; the a-salt is the darker; even a solution of

1 : 6000 is precipitated.

Ephedrine, apomorphine, apocode'ine, cocaine, and ecgonine are like-

wise precipitated. Glycosannine is not precipitated.

X 2
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The reaction was examined in tlie case of the following alkaloids

with the view of determining the delicacy in each case. Strychnine

bolntion, 1 : 40,000, gave a crystalline precipitate after some time;

Irunrie, 1 :'iH,000; atropine, 1:20,000; morphine, 1 : 1000 ; reratrine,

1:10,000; nicotine, 1:3000; codeine, 1:2000, all precipitate im-

mediately. Quinine, cinchonine, quinidine, cinchonidine, 1 : 100,000,

also give precipitates immediately ; aspidospermine, 1 : 40,000 is also

precipitated immediately. J. W. L.

Decomposition of Hydrocarbons with Steam. By Coquillton

and Henri VAUX (Chem. Centr., 1891, ii, h77 ; from J. tfsinei^ a Gaz,

1890, 355).—The authors have determined the composition of the

gaseous mixtnre obtained by heatirg methane and steam together.

When the gases were subjected to the action of an incandescent

platinum wire fixed at the lower end of the eudiometer, the gas

produced had the composition : 2*45—2*50 percent. CO2, 13*68—16*50

per cent. CO, 17-84—1460 per cent. CH4 ; 66-03—66*40 per

cent. H. When the methane and steam were passed through three

iron tubes heated to redness, the resulting gas had the composition:

100 per cent. CO,, 19*86 per cent. CO, 8-24 per cent. CH4, 70-90 per

cent. H. After passing through tubes heated to a white heat, the

resulting gas has the composition : 12-01 per cent. CO2, 7*35 per

cent. CO, 50*64 per cent. H, no methane remaining. J. W. L.

Hydrocarbons from a. and ;3-Amyrin. By A. Vesterberg
{Ber., 24, 3834—3836).—As already stated (Abstr., 1887, 733 ; 1891,

165), a- and /3-am}rin are converted by phosphorus pentachloride

into dextro-a- and /3-amyrilene, C30H48, and a-amyrin by phosphorus
pentoxide into leevo-a-amyrilene, C30H48. Dextro-a-amyrilene is

sparingly soluble in acetic acid, readily in light petroleum and ben-

zene, and commences to decompose at its boiling point.' Laevo-

a-amyrilene is prepared by adding a benzene solution of a-amyrin to

phosphoius pentoxide, allowing the cherry-red jelly to remain for

some days, and adding water to remove phosphoric acid. The ben-

zene solution, on spontaneous evaporation, deposits prismatic crystals

surrounded by a glutinous mass ; the latter is removed by ether, and
the residue recrystallised from hot berzene. It forms rhombic crys-

tals (ft : 6 : c = 0-789 : 1 : 0-505), melts at 193—194°, is sparingly

soluble in ether, more readily in light petroleum and benzene, and has

the sp. rotatory power [a]j) = — lU4*9.

/5-Amyrilene is almost insoluble in alcohol and acetic acid, and less

readily soluble in ether, light petroleum, and benzene than dextro-

a-amyrilene. H. Gr. C.

Derivatives of Glycerol. By E. Seelig {Ber., 24, 3466—3471).
—Diacetylglycerol (diacetin) is obtained in quantitative yield by
boiling 95 per cent, glycerol (4^0 grams) with glacial acetic acid

(1000 grams) in a reflux apparatus for 8^ hours, distilling up to 116°,

replacing the distillate (about 270 grams) by an equal weight of

fresh glacial acetic acid, boiling for a further 17 hours, and, after dis-

tilling off the acetic acid, rectifying the product under a pressure of
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40 mm. It boils at 172—174" (40 mm.), and at 259-261" (760 ram.)
lias a sp. gr. 11 78, is miscible with Avater, ether, chloroform, and
benzene, but almost insoluble in light petroleum and carbon bisulphide.

On one occasion the author treated a sample of ordinary glycerol in

the above manner, and obtained a product which was cmly miscible

with water to a limited extent, and did not become acid on boiling

with it. Diacetylglycerol can only be converted into the triacetyl

derivative (triacetin) as follows:— Coarsely pulverised, anhydrous
sodium acetate (60 grams) is well mixed with acetic anhydride (150
grams), diacetylglycerol (200 grams) added, and the m'xture boiled

in a reflux apparatus for 16 hours ; the product is shaken with

1^ times its volume of ether and an equal quantity of water, when the

triacetyl derivative is dissolved by the ether, and is isolated by distil-

lation. It boils at 171° (40 mm,), and at 258—259° (760 mm.), has

a sp. gr. 1*155, is sparingly soluble in water, and, unlike the diacotyl

compound, is not decomposed when boiled with it; it is miscible with
alcohol, ether, chloroform, and benzene, but almost insoluble in light

petroleum and carbon bisulphide. It would thus appear that the
triacetylglycerol described by Schmidt (A.bstr., 1880, 312) was in

reality the diacetyl derivative, and since a mixture of the two cannot
be separated from one another, Bottinger's method (Abstr., 1891,

1L83) is invalid.

When diacetylglycerol is dissolved in glacial acetic acid, saturated

with hydrogen chloride, and, after heating at 100^ for two hours, dis-

tilled under a pressure of 40 mm., two fractions, consisting of im-

pure dichloracetyl derivatives, pass over at 101—107° and at

107— 113° respectively, whilst chlorodiacetylgljcerol, contaminated
apparently with chloracetylglycerol, passes over at 137—144° (see

below), and, lastly, unaltered diacetylglycerol distils ; lower boiling

compounds are also formed. The same result is obtained by leading a

stream of hydrogen chloride through boiling diacetylglycerol. When
cooled acetic anhydride (130 grams) is saturated with dry hydrogen
chloride, mixed with diacetylglycerol (190 grams), again saturated

with liydrogen chloride, 70 grams of the gas being absorbed in all,

and the mixture heated at 110^ for 30—40 hours, a chlorodiacetyl-

glycerol boiling at 142—149° (40 mm.), or at 230—240° (760 mm.),
a dichloracetylglycerol boiling at 108— 112° (40 mm.), or at

189—199° (760 mm.), together with much triacetylglycerol and
lower boiling compounds, are obtained ; whilst if hydrogen chloride

is passed through boiling triacetylglycerol for 70 hours, a chloro-

diacetylglycerol boiling at the same temperature as the last-men-

tioned one, and having a sp. gr. 1'204, is produced. When the

fraction boiling at 137—144° (40 ram.) from diacetylglycerol and
hvdrogen chloride is heated with an excess of acetic anhydride at

180—190°, a chlorodiacetylglycerol boiling at 141—148° (40 ram.) is

obtained, whilst a similar compound is produced by heating a-chlor-

hydrin with an excess of acetic anhydride. When diehlorhydrin (pre-

pared from a-chlorhy drin) is heated with acetic anhydride, it yields two
dichloracetylglycerols boiling at 108—112° and at 112—116° (40 mm.)
respectively. The dichloracetylglycerol boiling at the lower tempera-

ture is probably the symmetrical derivati\e, and, since only one
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inojiocliloro-derivafive is formed from the diacetjlglycerol, the two
a,cetoxy-groups in this compound probably occapv consecutive posi-

tions, and support is afforded to this view by the fact that the

(liacetylglycerol yields an aldehyde on oxidation with nitric acid ; the

hijdrazone from the latter melts at 161°. A. R. L.

Reactions of Xylose and Arabinose. By Tollens (Bull. Soc
Chim. [3], 6, 161— 16'2).—This is a note containing extracts from
memoirs by Wheeler and Tollens (Annalen, 254, 314), and by Allen

and Tollens (Annalen, 260, 304), which show that the coloured reac-

tions of xylose with orcinol and pbloroglucinol, given by Bertrand in

the Bull. Soc. Chim. [3], 5, 932, were already known.
W. T.

Oxidation Products of a- and ^.Amyrin. By A. Yesterbekg
(Ber., 24, 3836—3843).—Both a- and /i-amyrin, when oxidised with
chromic acid in acetic acid solution, yield as chief products the corre-

sponding ketones (or, possibly, aldehydes), a- and jS-ajnyrone.

a-Amyrone, C30H48O -f H2O, crystallises from a mixture of alcohol

and acetic acid in large tablets, melts at 125—130°, dissolves readily

in ether, hot benzene, and acetic acid, sparingly in light petroleum
sind alcohol. The substance thus obtained is, however, not quite pure,

but, on treatment with hydroxylamine, it readily yields pure a-amyron-

oicime, C3oH48'.]S'OH, which crystallises from benzene in needles, and
melts with evolution of gas at 233—234°. ^Amyrone, C30H48O, forms
jiodular aggregates of small prisms, melts at 178—180°, is readily

soluble in chloroform, ether, and benzene, sparingly in light petroleum
and alcohol ; its oxime, C3oH48i]SrOH, crystallises from benzene in long,

pointed plates which melt with evolution of gas at 262—263°.

When a-amyrin acetate is subjected to the action of chromic acid

in acetic acid solution, two atoms of hydrogen are replaced by one of

oxygen with formation of oxy-CL-amyrhi acetate^ C3oH470*OAc, which
crystallises from benzene in six-sided, rhombic plates (a : h : c =
06845 : 1 : 1'2538), melts at 278°, and is insoluble in alcohol and
ether, sparingly soluble in acetic acid, readily in benzene. By the

action of alcoholic potash, it is converted into oxy-ci-amyrin,

C3()H470'OH + 2H2O, which melts at 207—208°, and forms acicular

crystals readily soluble in alcohol, ether, and benzene, insoluble in

light petroleum; the 2 mols. HoO are slowly evolved at 100°. Its

solutions in alcohol and benzene, like those of bromo-/:i-amyrin,

solidify to jellies on cooling.

/3-Amyrin acetate, on oxidation, appears to behave in a manner
similar to the a-compound, but the oxy-yt^-amyrin acetate could not be

obtained free from unaltered /3-amyrin acetate.

The oxygen atom in these compounds is not present in the form of

a hydroxy 1 or carbonyl group, for oxy-a-amyrin acetate is not acted

on by acetic anhydride or hydroxylamine ; it is therefore probably

present in the same form as in the alkylene oxides. A similar com-
pound was obtained by Schrotter (Absir., 1882, 6()) by the oxidation

of borneol acetate.

The alcohols related to arayrin appear to be widely distributed in

the vegetable kingdom. Liebermann's cholesterin reagent (acetic

I
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anhydride and concentrated sulphuric acid) gives strongly coloured
solutions with almost all amyrin derivatives, the bromine compounds
giving a blue, and the others a violet or purple-red, coloration.

Laevo-a-amyrilene gives only a yellowish, or, at most, pink, coloration.

H. G. C.

Pectin Substances. By A. Herzfeld (Chem. Centr., 1891, ii,

618—619 ; iromZeit. Verein Bubenzuck. Ind., 1891, 667— 678).

—

Para-
'pectic acid was obtained by the author by heating 500 grams of sliced

beetroot with 1000 grams of water and 50 c.c. of concentrated hydro-
chloric acid at 7u° for one hour. The liquid was separated from the

solid portion, neutralised with sodium carbonate, and precipitated

with alcohol. The substance thus obtained was not quite free from
mineral matter, and contained 29*6 per cent, of mucic acid and 4 per

cent, of furfuraldehyde. Parapectic acid appears to consist of a

mixture of substances which yield arabinose and galactose.

Metapectic acid was obtained both from the sliced roots and from
parapectin by treatment with, calcium carbonate. The specimens thus
obtained differed in their optical properties, the one being dextro-

rotatory, whilst the other was laevo-rotatory, and the amounts of mucic
acid and furfuraldehyde obtained from each were not the same.

J. W. L.

First Product of the Reduction of Nitro-compounds with
Tin and Hydrochloric Acid, or with Stannous Chloride. By E.

Hoffmann and V. Meyer (Ber., 24, 3528—3535).— It was observed

long ago that, in preparing normal butylamine by the reduction of

nitrobutane with tin and hydrochloric acid, there is formed a con-

siderable quantity of a substance which reduces Fehling's solution.

The authors' recent experiments have shown that other fatty nitro-

compounds, such as nitromethane, nitroethane, and secondary nitro-

propane, show a like behaviour, but that nitrobenzene and nitrophenol

do not yield any substances which have a reducing action on Fehling's

solution. It was also found that when nitromethane (1 mol.) is

treated with pure stannous chloride (1 mol.) in concentrated hydro-

chloric acid solution, methylamine hydrochloride, ammonium chloride,

and /3-methylhydroxylamine hydrochloride, NHMe'OH,HCl, are

lormed ; the three compounds are best separated by fractionally pre-

cipitating the alcoholic solution of the mixed products with dry
ether.

These experiments show that the conversion of nitromethane into

methylamine takes place in the following two phases:—CHa'NOj +
2H2 = H2O + NHMe-OH and NHMe-OH + H^ = H^O -f NHoMe,
and that the reduction of the Fehling's solution is due to the forma-

tion of a hydroxylamine derivative. F. S. K.

Isomerism of Oximes. By G. Minunni (Gazzetta, 21, ii, 192

—

205).—The author replies to Hantzsch's criticisms (Abstr., 1891,

823) on his explanation of the isomerism of oximes (Abstr., 1891,

1354). The conversion of the /iJ-oximes into nitriles is readily ex-

plained by supposing the formation of a nitroso-derivative as an inter-

mediate product. The intramolecular change noted by Beckmann can



292 ABSTRACTS OF CHEMICAL PAPERS.

also he explained in a somewhat similar manner. To the argument that

three, aT)d not two, isomeric oximes are accounted for by the author's

hypothesis, it is replied that the stereochemical hypothesis is, in many
cases, open to the same objection. Finally, the author's hypothesis

is in no way dependent on the presence of the benzene nucleus, but
only requires the compound to contain the group X=C-C-X ; as

this group is contained in the oximes of succinic acid, the isomerism
existing among them is satisfactorily explained. W. J. P.

Action of Oxidising Agents on Aliphatic Thiocarbamides.
By D. S. Hector (•/. _pr. Chem. [2], 44, 492—506; compare Abstr.,

1889, 872 ; 1890, 526).—When thiocarbamide is heated with hydrogen
peroxide in hydrochloric acid solution, it is decomposed with the

formation of ammonium chloride, sulphur, sulphuric acid, and carb-

onic anhydride.

Pseudothiocyanogen, HC3N3S3, was the ultimate product of the

action of hydrogen peroxide on ammonium thiocyanate in hydro-

chloric acid solution ; it did not dissolve in alcohol, but dissolved

readily in potassium hydroxide solution, from which it was precipitated

by hydrochloric acid ; the alkaline solution gave a yellowish-brown
precipitate with silver nitrate.

Allylthiocarbamide is decomposed when heated with hydrogen
peroxide in neutral solution, and subsequently with barium hydroxide,
with formation of sulphuric acid, formic acid, allylamine, and am-
monia.

Allylformamidine hisulphide, S2[C(NH*C3H5)!NH]2, is prepared by
heating allylthiocarbamide with hydrogen peroxide (^ mol. proportion)

in an acid solution. After filtering off the sulphur, separating sulph-

uric acid by barium hydroxide, and the excess of the latter by carb-

onic anhydride, the liquid is evaporated, until a viscid oil separates

on cooling. The oil is dried on the water-bath, and cooled in a desic-

cator, when it sets to a vitreous mass, the analysis of which points to

the above formula. The new base is bivalent ; it dissolves readily in hot
water, but sparingly in cold, and these solutions turn red litmus blue;

it also dissolves in alcohol, but not in ether, benzene, or chloroform.

It decomposes when heated. Its salts do not crystallise, but are very
soluble in water. An aqueous solution of the bisulphide gives a white
precipitate with silver nitrate, which rapidly becomes black ; it is

also precipitated by platinic chloride, mercuric chloride, picric acid,

potassium ferrocyanide, and potassium ferricyanide. When it is

heated with barium hydroxide, ammonia and allylamine are evolved.

The sulphate, C8HnN4S2,H2S04 -f- H2O, forms a viscous, white mass,

but does not crystallise; the picrate, CgHuNiSs,206113^307, forms
yellow granules, which melt at 178—180°; the plntinocMorides,

C8HuN4S2,H2PtCl6 + 2H2O and (C8Hi4N4S2,2HCl)3(PtCU)2, were
both obtained ; the mercurochloride, C8HiiN4S2,4HgCl3, is a white,

crystalline powder, and melts at 171—172'^.

CS'T^'P IT
Diallyldithiotetrahijdrotriazole, ]S'H<^ I .—This compound is

obtained by dropping a solution of potassium nitrite (4 grams) into

I
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a solution of alljlthiocarbainide (5 grains) acidified with sulphuric

acid ; the solution is afterwards shaken with ether, and the ethereal

solution washed with dilute sodium hydroxide solution, dried, and
evaporated. It is a yellow oil, insoluble in water and dilute acids, but

soluble in alcohol and ether ; it is a feeble base, giving precipitates

with platinic chloride, silver nitrate, mercuric chloride, and copper

sulphate. The platinochloride, (C8HnN"3S2)2.H2PtCl6, was obtained.

Dimethyldithiotetrahydrotriazole, N'H<^ I is prepared in like

manner, and is a yellow oil, giving similar reactions. A. G. B.

Constitution of Caprylaldehyde. By A. B^hal {Bull. Soc. CUm.
[3], 6, 131—137).—Substances having the formula CsHieO have
been prepared by the author in four different ways : (1) by the dis-

tillation of castor-oil soap
; (2) by oxidation of capryl alcohol obtained

by the distillation of castor-oil soap in presence of an alkali
; (3) by

tue action of zinc methyl on cenanthylic chloride
; (4) by the addi-

tion of the elements of water to true acetylenic caprylidene.

All these substances have the same odour, and boil at 171—172°
;

their densities at 0° are respectively: (1) 08331; (2) 08337; (3)
0-8399, 0-8387

; (4) 0-8399.

The smaller values obtained in the first two cases are probably due
to the presence of a little capryl alcohol. None of these compounds
rciduce ammoniacal silver nitrate in alcoholic solution. The products
are identical, and by the third method of preparation the substance must
be a methyl ketone. This is substantiated by the preparation of the

oxinie, which boils at 218", and, on treatment with acetic chloride,

yields an acetyl -derivative, which gives barium acetate and the
original ketone when distilled with baryta.

The products of oxidation of the compound prepared in each of

the four ways are caproic and acetic acids. The capi'oic acid obtained
has been prepared m large quantity and purified. The fraction

])assing over at 204—206° readily crystallises from methyl chloride
;

it fuses at —10-5°, a point much lower than that indicated by Fittig

for the normal acid (Annalen, 200, 49), but this difference is,

])erhaps, due to a trace of impurity.* Its density at 0° is 0-9456.

The calcium salt crystallises in plates containing 1 mol. HoO. The
solubility of this salt is such that at +1° the solution contains
2-084 grams of the anhydrous salt per 100 c.c, and at 23 5° the corre-

sponding amount is 2-852 grams. These numbers correspond with
the determinations of the solubility of the calcium salt of normal
caproic acid made by Lieben and Rossi.

The so-called caprylaldehyde is therefore normal methyl hexyl
ketone. W. T.'

Dry Distillation of Organic Silver Salts. By W. Koenigs
(Ber., 24, 3589—3590).—The author points out that the decom-
position of organic silver salts when heated frequently takes a course

* The difPerence between the temperature of fusion found, —10 5°, and that
given for the normal acid, —2°, would require as much as 2 per cent, of an im-
purity of low molecular weight, such as water, for its production, according to

Raoult'is law.— Noie hy Abstractor.
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quite different from that stndied by Kachler (this vol., p. 87). He
quotes a number of well-known cases in which the silver salt is de-

composed, with evolution of carbonic anhydride, yielding considerable
quantities of a substance of which, the acid in question is a carboxyl-

derivative. F. S. K.

Glycocine and its Derivatives. By B. Goldberg, P. Kunz,
and K. Keaut (Annalen, 266, 292—310; compare Mauthner and
Suida, Abstr., 1891, 38).—Amidoacetic acid (glycocine) is best pre-

pared by gradually adding a concentrated aqueous solution of

chloracetic acid to a large excess of concentrated ammonia with
constant stirring, and, after keeping for 24 hours, expelling the

excess of ammonia, first with, a stream of air, and then by
warming on -the water-bath ; the acid is isolated by means of its

copper salt. The mother liquors from the copper salt contain di-

and tri-glycolamidic acid (compare Heintz, Annalen^ 122, 257 ; 124,
297), but 20—30 per cent, of the chloracetic acid is converted into

products other than those already named, the nature of which could
not be determined. The barium salt, (NH2-CH2-COO)2Ba -f 4H2O,
is obtained in small, lustrous crystals when the acid (1 part) and
crystalline barium hydroxide (2 parts) are dissolved in a little water,

the filtered solution poured into alcohol, and the precipitated oil left

for some days in contact with the supernatant liquid ; it melts at

about 42°, and cannot be obtained in an anhydrous condition. The
strontium salt, with. 1^H20, calcium salt, with H.^O, and the magnesium
salt, with 2H2O, were prepared in like manner, and are all crystalline

;

the calcium salt loses the whole of its water at 105—110"", and its

aqueous solution has a strongly alkaline reaction. These experiments
})rove the inaccuracy of Curtius' statements regarding the non-
existence of such salts. A double salt of the composition

HO'CHgCOOv. 7;„ , OTTO
NH2-CH2-COO'^^'' "^ "^^'^

is formed by the union of molecular proportions of zinc amidoacetate
and zinc glycollate ; it is a crystalline compound, sparingly soluble in

cold, and decomposed by hot water with separation of zinc oxide.

When methyl amidoacetate hydrochloride is boiled with excess of

copper oxide, it is completely decomposed, yielding methyl alcohol,

copper amidoacetate, and cupric chloride ; ethyl amidoacetate hydro-
chloride, under the same conditions, is decomposed in a similar

manner. There is, therefore, no reason for supposing that in these

compounds copper can be substituted for the hydrogen of the amido-

group (compare Curtius and Goebel, Abstr., 1888, 576), and it is

probable that all the metallic derivatives of amidoacetic acid are formed
by the substitution of the hydrogen of the carboxyl group.

F. S. K.

Diethylamidocaproic Acid. By E. Duvillier (Bull. Soc CJdm.

[3], 6, 90—92).—Normal a-bromocaproic acid (1 mol.) is heated in

sealed tubes at 100° with excess of diethylamine (3 mols.) in concen-

trated aqueous solution. The base is recovered by boiling with

baryta, the baryta precipitated exactly with sulphuric acid, and the
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product treated with silver oxide. A little dissolved silver is removed
by hydrogen sulphide, and the solution evaporated to a syrup, from
which the pure amido-acid is obtained by conversion into the copper
salt, which is deposited on evaporation at a low temperature as a violet

salt, accompanied by a small quantity of a green salt, and is purified by
crystallisation from aqueous solution over sulphuric acid ; the copper
diethylaraidocaproate is then decomposed by hydrogen sulphide.
The acicular crystals of the copper salt are of a dark-violet colour,

resembling that of chrome alum ; they give fine, violet solutions in

water and alcohol, their solubilitv in the latter being much the greater.

The free acid, CHa-CHo-CHa-CHo-CHCNEtO'COOH, is very soluble

in water and alcohol, but insoluble in ether. Its solutions, when
strongly concentrated, give a crystalline mass which decomposes on
distillation. The hydrochloride is a syrupy substance, soluble in all

proportions in water and alcohol.

The platinochloride is deposited from very concentrated aqueous
solutions in orange-red, monoclinic prisms ; it is very soluble in water,
and soluble in alcohol, but insoluble in pure, dry ether. Ether precipi-

tates it from its alcoholic solution as an orange-coloured oil. Tt con-

tains 1 mol. H2O, which it loses at 110°. The corresponding aurochloride

is almost insoluble in water ; it is deposited as a yellow oil from
hot solutions, forming small, crystalline plates on cooling. The
crystals are anhydrous, very soluble in alcohol, also soluble in pure,

dry ether.

The green copper compound accompanying the copper diethyl-

amidocaproate is copper hydroxycaproate ; it yields barium hydroxy-
caproate on treatment with barium sulphide. The barium salt crys-

tallises with ^ mol. H2O in brilliant needles, forming radiating groups.

W. T.

Derivatives of Tsocrotonic Acid. By P. Melikoff and P.

Petrenko-Kritschenko {Aniialen, 266, 358—378).—When a slight

excess of hypochlorous acid is gradually added to an aqueous solu-

tion of isocrotonic acid, and the solution then extracted with ether, a
thick, acid syrup is obtained, which consists of /3-chlor-a-hydroxy-

butyric acid (m. p. 85—86°), small quantities of a-chloro-/3-hydroxy-

butyric acid (m. p. 62—63°), the formation of which is probably
due to the presence of crotonic acid, and a.chloro-/iJ-hydroxy butyric

acid (m. p. 80-5^).

The y3-chlor-a-hydroxybutyric acid (m. p. 85—86°) is easily iso-

lated by means of its sparingly soluble zinc salt (compare Abstr.,

1884, 1301) ; the other two acids form readily soluble zinc salts

and are separated from one another by means of their potassium salts,

that of the a-chloro-/3-hydroxy-acid (m. p. 62

—

63°) being much the
more readily soluble in alcoholic ether.

a,-Ghloro-l3-hydroxybutyric acid (m. p. 80*5°), prepared from its

potassium salt, crystallises from ether in well-defined, rhombic prisms,

and is readily soluble in water, alcohol, and ether. The potassium
salt, CiHeClOaK + l^HjO, crystallises from hot 96 per cent, alcohol

in long, silky, efflorescent prisms, and is readily soluble in water, but
only sparingly in cold 96 per cent, alcohol. The sodium salt.



20G ABSTRACTS OF CHEMICAL PAPERS.

C4H6C103Na, separates from hot alcohol in small, granular crystals,

and seems to decompose at 70°. The rAilcin7n salt, zinc salt, Sind silver

salt are amorphous. AVhen the acid is distilled with concentrated
sulphuric acid, it is converted into a-chlorocrotonic acid (m, p. 99°).

ji-Methylisoglycidic acid, isomeric with the /3-methylglycidic acid

obtained from a-chloro-/3-hydroxybutyric acid (m. p. 62— 68°), is

formed when a-chloro-^-hydroxybutyric acid (m. p. 805°) is treated

with hot alcoholic potash, and the crystalline potassium salt decom-
posed with dilute sulphuric acid ; it is a thick liquid, having a strong

odour of butyric acid. The potassium salt, C4H5O3K -f- H2O, separates

from alcoholic ether in prismatic crystals, melts at 82", and is readily

soluble in water and cold alcohol. The silver salt, CiHsOaAg, crys-

tallises from hot water in small, colourless needles,

A ^-chli/r-oL-hydroxtjhutyric acid, melting at 125°, and isomeric with
the /^-chlor-a-hydroxy-acid (m. p. 85—86°) referred to above, is ob-

tained when the potassium salt of ^-methylisoglycidic acid is treated

with very concentrated hydrochloric acid ; it crystallises in prisms
and is readily soluble in water, ether, and alcohol. The calcium salt,

(C4H6C103)2Ca + 4H2O, is crystalline; the zmc salt, (C4H6C103)2Zn,
crystallises in well-defined, transparent plates, and is readily soluble

in water. When the acid is treated with alcoholic potash, it is recon-

verted into /3-methylisoglycidic acid ; on boiling a solution of its

sodium salt, carbonic anhydride, propaldehyde, and sodium chloride

are formed.
When a-chloro-/3-hydroxybu.tyric acid (m. p. 80'5°) is heated with

concentrated hydrochloric acid at 100°, it yields a dichlorobutyric acid

(m. p. 72—73°), identical with the compound obtained from a-chloro-

/:i-hydroxybutyric acid (m. p. 62—63°) in like manner.
^-Methylisoglyeerie acid, C4H8O4, is formed when /3-methylisoglycidic

acid is heated with water at 100° for 5—6 hours in sealed tubes ; it

crystallises in short, seemingly rhombic prisms, melts at 45°, and is

readily soluble in alcohol and water, but only sparingly in ether. The
jjotassium salt, C4H704K -f H2O, crystallises from alcohol in pris-

matic plates, and is readily soluble in water. The barium salt,

(C4H704)iBa + 2H2O, is a granular, crystalline compound. The
silver salt, C4H704Ag, crystallises from water, in which it is only

sparingly soluble, in large prisms. When the acid is repeatedly melted,

its melting point rises, possibly because it is partially converted into

/9-methylglyeerie acid (m. p. 80").

The authors are of the opinion that the chlorhydroxy-acids obtained

from isocrotonic acid are the geometrical isomerides of the correspond-

ing crotonic acid derivatives, and that their experiments afford addi-

tional proof of the structural identity of crotonic and isocrotonic acids.

F. S. K.
Preparation of Dehydracetic Acid. By H. v. Pechmann {Ber.,

24, 3600).— Dehydracetic acid can be very conveniently prepared by
treating acetonedicarboxylic acid with acetic anhydride, dissolving

the crystalline substance (m. p. 154°) obtained in this way in dilute

soda (1 moL), evaporating to dryness, and then precipitating the

aqueous solution of the residue with acetic acid ; the yield is about
3oO grams from 1 kilo, of citric acid. F. 8. K.
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Resolution of Inactive Lactic Acid by Penicillimn Glaucum.
By G. LiNOSSiER {Bull. Soc. Ohim. [3], 6, 10—12).—After three

months, solutions of ammonmin lactate (corresponding with 5 per

cent, lactic acid) in which pure cultivations of PeniciUium glaucvm,

have been growing become alkaline and Isevogyrate. From the pro-

ducts the author has isolated a dextrogyrate lactic acid, which yields

a laevogyrate zinc salt. Mixtures of hot solutions of this salt and of

dextrogyrate zinc paralactate deposit, on cooling, crystals of inactive

zinc lactate.

During the first two months, when the mould is vigorously growing,

no active acid appears; it is only in its later stages of development,

when fat appears in its hyphse, that the nutrient solution manifests

optical activity. Hence it appears that the healthy fugas attacks both

varieties of lactic acid equally, but, when weakened, the Isevorotatoi

y

variety is more easily assimilated. T. G. N.

Decomposition of Glutaric Acid at a High Temperature.
By W. LossEN (Annalen, 266, 264—266).—A reply to Glaus (this

vol., p. 40).—The author does not deny that carbonic anhydride is

evolved when glutaric acid is heated under certain conditions ; his and
Wisbar's experiments (Abstr., 1891, 1011) were undertaken simply

in order to ascertain whether, and if so which, butyric acid is formed,

on heating glutaric acid ; they found that butyric acid is not produced,

and, consequently, Glaus' original statement is untrue/
F. S. K.

Conversion of Unsaturated Acids into their Stereochemical
Isomerides by Soda. By A. Delisle (Ber., 24, 3620—3622).—
Maleic acid undergoes no change when it is heated with aqueous or

alcoholic potash for a short time at 100°, as has lately been shown by
Skraup (Abstr., 1891, 1338). The author finds that 30 per cent,

soda is also without action at 100°, but that when the temperature
is raised to 106°, the maleic acid is slowly transformed into fumaric
acid ; malic acid is converted into fumaric acid under the same con-

ditions.

When a solution of citraconic acid (6*5 grams) in 28 per cent, soda

(100 c.c.) is heated for six hours on the water-bath, it yields mesa-
conic acid (3'7 grams) and itaconic acid (1*2 grams), but a consider-

able quantity of citraconic acid remains unchanged ; when mesaconic
acid (6'5 grams) is treated in like manner, it gives citraconic acid

(1"8 grams) and itaconic acid (1 gram), a large quantity (37 grams)
remaining unchanged.

Pyrocinchonic acid is not acted on by concentrated soda at 100",

but diphenylmaieic acid is converted into a substance which melts

considerably above 250", and which seems to have the same percentage

composition as diphenylmaieic anhydride. F. S. K.

a/3-Dimethylglyceric Acid from Angelic Acid. By P. Mrlikoff
andP. Petrenko-Kritschenko (Annalen, 226, 378—380).—When tie

liquid dimethylglyceric acid obtained from angelic acid (Abstr., 189i>,

862) is kept for a long time, it gradually solidifies to a mass of
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crystals ; this crystalline acid is identical with the a/3-dimethyl

-

glyceric acid obtained from tiglic acid. F. S. K.

Derivatives of Glutamic Acid. By A. Menozzi and G. Appiani
(Rend. Acad. Line, 7, i, 33—40).—Glutamic acid, prepared by the
method of Hlasiwetz and Habermann, melts at 200°, and in aqueons
s )lution (2—4 per cent.) has a specific rotatory power [oc]^ = -f-12"5°

at 22°. For the hydrochloride in aqueous solutions (4 per cent.)

[a]D = 4-27'5°at 15°, and for the calcium salt [a]j) = — 3'6° at W^.
'J'hese results agree fairly with those of Scheibler (Abstr., 1884, 1308).
The authors were unable to prepare the diammonium salt described

by Habermann (Annalen, 179, 248).

Glutimide is best prepared by passing dry hydrogen chloride into a

solution of glutamic acid (20 grams) in absolute alcohol (100 grams)
;

the ethyl glutamate hydrochloride thus obtained is decomposed by
moist silver oxide, and the dissolved silver precipitated by hydro-
gen sulphide; on concentration, ethyl glutamate separates, and,

after being recrystallised from dilute alcohol, is converted into

glutimide by heating in a closed tube with alcoholic ammonia for

7—8 hours at 140°. Or an alcoholic solution of glutamic acid may be
saturated with hydrogen chloride, alcoholic ammonia added, the

solution filtered from ammonium chloride, saturated with ammonia,
and then heated in a closed tube for conversion into glutimide. The
glutimide thus obtained is optically inactive, and crystallises with-

out water of crystallisation in the oblique system, a : b : c =
1-403: 1 : 1-421; ft = 86° 58'.

Active glutimide, CsHgNaO.., is prepared by saturating the solution

of ethyl glutamate obtained as above with ammonia in the cold ; after

some time glutimide separates, and, on recrystallisation from water,

is obtained in large, orthorhombic prisms or tables (a : & : c =
0661 : 1 : 1'016) containing 1 mol. HjO, which is lost on drying ovei*

sulphuric acid or on heating at 100°. It melts at about 165°, and its

specific rotatory power \_cc\-d = —140° in aqueous solution (8" 5 per
cent.) at 15°. The aqueous solution is not changed by boiling with
magnesia, but readily yields ammonia when boiled with hydroxides of

the alkalis or alkaline earths. The anhydrous compound dissolves in

13 parts of water at 9°, and in 125 parts of absolute alcohol at 13°.

When heated with alcoholic ammonia in a closed tube for 8—9 hours
at 140—150°, it is completely converted into inactive glutimide.

On treating inactive glutimide with concentrated hydrochloric acid,

ammonium chloride and inactive glutamic acid hydrochloride are

obtained. The latter substance forms orthorhombic crystals (a :b : c

= 0*8852 : 1 : 0*3866), part of which show right-handed and part left-

handed hemihedrism ; it is therefore a mixture of the hydrochlorides

of dextro- and Isevo-glutamic acid.

On boiling the aqueous solution of inactive glutimide with barium
hydroxide, precipitating with sulphuric acid, and concentrating the

filtrate, inactive glutamic acid is obtained in orthorhombic crystals.

These crystals are completely holohedral, but, on repeated crystallisa-

tion from water, crystals showing right- and left-handed hemihedrism
are obtained. W. J. P.
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A New Isomeride of Galactonic Acid andof Mucic Acid. B7
E. Fischer (Ber., 24, 3622—3629).—When galactonic acid is heated
with quinoline or, better, with pyridine, it is partially converted into a
stereochemical isomeride, which bears the same relationship to galac-

tonic acid as gluconic does to mannonic acid ; this new compound,
which the author names talonic acid, yields, on reduction, a syrupy
sugar (talose), which is converted into talomucic acid, the stereo-

chemical isomeride of mucic acid, on oxidation with nitric acid.

Talonic acid is prepared by heating a 50 per cent, aqueous solution

of pure galactonic acid (125 grams) with pyridine (125 grams) and
water (1 litre) for two hours at 150" in a closed vessel ; the filtered

solution is boiled with crystalline barium hydroxide (125 grams) until

free from pyridine, mixed with a quantity of sulphuric acid exactly
sufficient to precipitate the barium, treated with animal charcoal, neu-
tralised with cadmium carbonate and cadmium hydroxide, and filtered.

On cooling, the sparingly soluble cadmium salt of galactonic acid is

deposited in crystals ; after separating this compound as completely as

possible, the diluted mother liquors are treated with hydrogen sulph-
ide, and the talonic acid in the hot, filtered solution precipitated with
basic lead acetate. The colourless basic salt obtained in this way is

decomposed with hydrogen sulphide, the filtered solution, which still

contains galactonic acid, boiled with brucine and evaporated to a
syrup ; the brucine salt of talonic acid, which is deposited in crystals

on cooling, is washed with a little alcohol and then dissolved in hot
methyl alcohol, from which it separates in slender crystals melting at
130—133°, and readily soluble in water. The yield of the pure salt

is 23 per cent, of the galactonic acid employed, which is equivalent to

7 per cent, of talonic acid. The free acid is obtained by boiling an
aqueous solution of the brucine salt with barium hydroxide, evaporat-
ing the cold filtered solution to dryness, and extracting the residual

barium salt with boiling alcohol to free it from brucine
; if now the

barium salt is decomposed with sulphuric acid in the usual way, and
the filtrate evaporated, there remains a syrup which consists of a
mixture of talonic acid and its lactone ; this syrup is strongly dextro-
rotatory, and is readily soluble in hot alcohol. The calcium, strontium^

barium, and zinc salts of the acid are very readily soluble in water,
and do not crystallise. The cadmium salt, (C6Hii07)2Cd -f H2O, is a
colourless, crystalline compound, very readily soluble in cold water.
The hydrazide, CeHnOe'NzHzPh, crystallises from hot alcohol in small,

colourless prisms, melts at about 155° with slight decomposition, and
is much more readily soluble in water than the corresponding deriva-

tive of galactonic-acid.

Talose, prepared from the mixture of the acid and its lactone in the
nsual manner, is a colourless syrup ; its hydrazone differs from that of

galactose in being very readily soluble in water, but its osazone cannot
be distinguished from the corresponding galactose derivative.

When talonic acid is heated with pyridine under the conditions
described above, it is partially converted into galactonic acid.

Talomucic acid, CeHioOs, is obtained when talonic acid is evaporated
with dilute nitric acid, and is purified by means of its calcium salt,

dt crystallises from acetone in colourless, microscopic, quadi*atic plate^^
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melts at about 158" with decomposition, and is very readily soluble in

cold water and warm alcohol, but only sparinp^ly in warm acetone, and
almost insoluble in ether, chloroform, and benzene; its specific rota-

tory power is [a]i>''^" = 4- 29'4^ (approximately), but this value rapidly

decreases on boiling the solution, owing to the formation of the
• lactone; it does not reduce Fehling's solution even on boiling.

Aqueous solutions of the acid give colourless precipitates with lead

acetate and with barium hydroxide, and in neutral solutions, cadmium
sulphate produces a colourless precipitate. The silver salt is insoluble,

and is decomposed by boiling water. The potassium hydrogen salt is a

colourless syrup, very readily soluble in water. The calcium salt,

CfiHsOgCa, separates from hot water in the form of a colourless, crys-

talline powder; when boiled with water, it changes to a pasty mass,

and only dissolves to a slight extent, but it is more readily soluble in

hot, very dilute acetic acid. The phenylhydrazide crystallises in

almost colourless plates, melts at 185—190'' with decomposition, and
is much more readily soluble in water than the dihydrazide of mucic
acid. When talomucic acid is heated with concentrated hydrochloric

and hydrobromic acids at 150^, it is converted into dehydromucic
acid ; on treatment with pyridine and water at 140°, it gives mucic
acid. F. S. K.

Constitution of the Hydroxamic Acids. By F. Ttemann (Ber.,

24, 3447—3453).—The reactions by which the hydroxamic acids are

formed suggest at once that they are hydroxamido-derivatives of the

general formula E,*CO'NH(OH) ; the hydrogen of the hydroxyl group
being displaceable by alkyl and alkoyl radicles. Lossen at tirst put
forwara this view, but he has since expressed the belief that they are

oximido-derivatives of the general formula R-C(NOH)*OH on the

ground that they are convertible into compounds containing tither an
oximido-group or an alkylated or alkoylated oximido-group. Thus,
when treated with silver nitrate in alkaline solution, silver derivatives

are formed which, on subsequent treatment with alkyl iodides, yield

the compounds R*C(]S'OR')*OR', but Tafel and Enoch have shown
(Abstr., 1890, 491) that certain aromatic amides, under similar con-

ditions, yield compounds analogous to the last mentioned, thus,

R*C(NH)-OR', from which it might with equal force be urged that

these amides had the constitution R*C(NH)*OH. The author is

inclined to ascribe these phenomena to tautomerism, and he holds the

opinion that the hydroxamic acids have the constitution R*CO*NH*OH.
A. R. L.

Alkyl and Acidyl Sulphides. By S. H. Davies (Ber., 24, 3548
—3552).—A compound of the composition McalS is obtained when
methyl bisulphide or methyl tersulphide is heated at 100° for 3—

4

hours with methyl iodide ; it crystallises in colourless needles, and,

after having been converted into the corresponding chloride, gives a

jolatinochloride of the composition (Me3SCl)2,PtCl4.

Acetic sulphide (thiacetic anhydride), SAcj, prepared by heating

acetic acid with phosphorus pentasulphide, boils at 6Q—67"^ under a

pressure of 20 mm., and at 156—158° under a pressure of 747'5 mm.,
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with partial decomposition ; when heated with water, it is decompo'^ed

into acetic acid and thiacetic acid. F. S. K

Thio-derivatives of Furfuraldehyde. By E. Baumann and E.

Fromm (Ber., 24, 3591—3o99 ; compare Abstr., 189L, 1008).—
X- Tr Ithiofurfuraldehyde, (0511480)3, and the /3-conipound described

below, are produced when an alcoholic solution of furfuraldehyde is

carefully mixed with alcoholic hydrochloric acid at —5°, and then

saturated with hydrogen sulphide in the cold ; after keeping for 24»

hours, excess of sodium carbonate is added, the precipitate separated

by filtration, dried in a desiccator, and dissolved in benzene or chloro-

form ; on adding alcohol to the solution, the /3-com pound is for the

most part precipitated, the a-componnd remaining in solution.

a-Trithiofurfuraldehyde is obtained in colourless crystals when the

brown alcoholic benzene mother liquors are shaken with animal
charcoal, the solution evaporated, and the residue repeatedly recrys-

tallised from dilate alcohol ; it melts at 128°, turns yellowish-brown

on exposure to the air, and is very readily soluble in benzene and
chloroform, but rather more sparingly in alcohol, and insoluble in

water. Molecular weight determinations by Kaoult's method in

naphthalene solution gave results agreeing with those required by
a compound of the molecular formula given above.

li-Trithiofurfuraldehyde, (C6H4SO)3, is obtained in colourless needles

when the precipitate referred to above is repeatedly recrystallised

from benzene, using animal charcoal ; it is formed when the a-com-
pound, in benzene solution, is treated with ethyl iodide containing

a trace of free iodine. It melts at 229^ with decomposition, turns

yellow on exposure to the air, and is readily soluble in chloro-

form, but more sparingly in benzene, and almost insoluble in alcohol

;

molecular weight determinations showed that the compound has the

molecular formula assigned to it above.

The polymeride of thiofurfuraldehyde described by Cahours
{Annalen, 69, 85) is deposited in colourless crystals when an alcoholic

solution of furfuraldehyde is treated with alcoholic ammonium sulph-

ide at the ordinary temperature ; it softens at 80°, melts completely
at 90—91°, and has the empirical formula C5H4SO, Its molecular
weight was determined by Raoult's method in naphthalene solution,

and found to be about 2200, a result which corresponds approximately
with the molecular formula (C5H4SO)2o; as, however, the depression

of the freezing point of the naphthalene increases continuously with
the time during which the solution is heated, it seems likely that the

molecule is even greater than that given above, probably (C4H5SO)24.
It is readily soluble in benzene, and if ethyl iodide containing free

iodine is added to the solution, /3-trithiofurfuraldehyde is deposited

in crystals after some time. When heated at a temperature just

below 160' for 10— 12 hours, it yields large quantities of the furfuro-

stilbene described by Cahours and Schwanert ; this compound is also

obtained when either of the trithiofurfuraldehydes is heated at about
230° ; it melts at 101°, and has the molecular formula CioHsO^, as was
proved by molecular-weight determinations in glacial acetic acid

solution. F. S. K.
VOL. LXII. y
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Constitution of Tetrole Nuclei. By G. Ciamician and A.
Anglli (Gazzetta, 21, ii, 109—133).—The authors' views of the con-

stitution of tetrole nuclei have been lately expounded by Ciaraician

(Abstr., 1891, 1195), and in the case of thiophen are greatly sup-

ported by the following experiments, showing that derivatives of that

substance on oxidation yield open cbain compounds containing the

group —co-c:c-co—

.

Synthetical tetrabromothiopben (1 part), on treatment with nitric

acid (sp. gr. 1"52, 10 parts), cooled in a mixture of snow and salt,

is converted into a brown, semi-solid substance; on withdrawing the

cooling mixture, tbis dissolves with development of heat, bromine
being liberated, and on pouring the product into cold water, a
white, crystalline compound separates w^hich, however, soon redis-

solves. After being nearly neutralised with caustic alkali, extracted

with ether, and the latter evaporated, dibromomale'ic anhydride is

left, the yield being almost theoretical. It melts at 117—118°, and
not at 114—115" as previously stated.

Tetrabromothiopben (3 grams), on oxidation in boiling acetic acid

solution (50 c.c.) with chromic anhydride (5 grams), gives off bromine
and yields a yellowish product which is insoluble in most of the ordin-

ary solvents. On boiling with alcohol, and crystallising from boiling

xylene, yellow scales are obtained which darken at 240°, and do not
melt at 310° ; this compound probably has the composition C9Br4S202.

It dissolves in boiling caustic potash, yielding a brown solu-

tion, and with alcoholic potash gives a solution which is yellow
while hot, and brown when cold. On heating the compound with
pheny'.hydrazine, either dii'ectly or in solution in xylene or acetic acid,

amorphous, highly-coloured products are obtained. On concentrating

the xylene mother liquors from the crystallisation of the substance,

a yellow, amorphous substance is obtained w^hich is soluble in benz-

ene, and melts at 220° ; it is possibly a decomposition product of the

less soluble substance.

Synthetical a-methyltribromothiophen (1 part) is gradually intro-

duced into nitric acid (sp. gr. 1*52, 10 parts) cooled in snow^ and
salt; it immediately dissolves to a reddish-brown liquid, but bromine
is not evolved. If the solution is now^ poured into water (60 parts),

the excess of acid partly neutralised by an alkali hydroxide, and
the solution extracted with ether, the ether on evaporation leaves an

oily residue ; when this is suspended in water, and again extracted

with ether, a yellow oil is obtained which solidifies after a time : by
dissolving the product in warm benzene, precipitating by light petr-

oleum, and crystallising it from benzene, colourless, orthorhombic
prisms, a : b : c = 0*6381 : 1 : 0*4670, of dibromoaeefylacry lie acid are

obtained melting at 78—79°. This acid dissolves in solutions of the

alkali carbonates with effervescence, is very soluble in hot water,

ether, and alcohol, sparingly in cold water and benzene, and insoluble

in light petroleum ; on reduction with 2*5 per cent, sodium amalgam
in dilute sulphuric acid solution, it yields dibromolevulinic acid.

With phenylhydrazine in ai-etic acid solution, a deposit of yellow

needles is obtained ; this, after crystallisation from dilute alcohol,

melts at 84—100°, and is probably a mixture.
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^-Methyltribromothiophen (1 part), when dissolved in nitric acid
(sp. ^r. 1*52, 10 parts), and treated in a manner similar to the above,
yields a yellow oil which soon solidifies. If this is dissolved in
benzene, decolorised by animal charcoal, and precipitated several
times by lieht petroleum, bromocitraconic anhydride is obtained
melting at 100—101°, a slightly higher temperature than has pre-
viously been given.

Experiments on the oxidation of 2 : 5-dimethyldibromothiophen
and 2 : 5-methylphenyltribromothiophen led to no positive result, the
oxidation products being badly characterised.

The above experiments show the great analogy existing between
the thiophen, pyrroline, and furfuran nuclei, and also afford a method
of determining the position of the alcohol radicles in substituted
thiophen derivatives.

The speed at which the oxidation proceeds was determined by
allowing nitric acid of known strength to act on the thiophen deriva-
tive for a fixed time, interrupting the reaction, and estimating the
sulphuric acid produced. Nitric acid of sp. gr. 1*47, acting for 18
minutes, decomposed 2*92 per cent, of tetrabromothiophen, 84*62 per
cent, of a-methyltribromothiophen, and 72*00 per cent, of /:^-methyl-

tribromothiophen ; acid of sp. gr. 1*45, acting for 51 minutes, con-
verted 24*14 per cent, of a-methyltribromothiophen and 31*12 per
cent, of ^-methyltribromothiophen. W. J. P.

Derivatives of Ethyl Acetothienoneoxalate. By S. Salvatori
(Gazzetta, 21, ii, 268—294).—Acetothienoneoxalic (thenoilpyruvic)
acid, obtained by Angeli (Abstr,, 1891, 550) by the action of sulph-
uric acid on the ethyl derivative, may conveniently be prepared by
treating a mixture of acetothienone and ethyl oxalate with sodium
ethoxide, proceeding according to Bromme and Claisen's method of
preparing benzoylpvruvic acid (Abstr., 1888, 691). The etJnjl diQ-

rivative, CiSHs-CO-CHa'CO-COOEt, described by Angeli, gives rise to

a series of metallic salts ; the copper salt, (CioH9S04)2Cu, forms a very
insoluble, pale-green mass ; the ammonium salt, CioHioS04,2NK3, is

obtained as a pale salmon-coloured, crystalline powder soluble in

alcohol, benzene, and ethyl acetate. It melts at 125° with decomposi-
tion, and its solutions evolve ammonia on heating to 60—70°. No
nitroso-derivative could be obtained either from the acid or from the
ethyl derivative by V. Meyer's method, the product consisting of

a-thiophenic acid.

,. . ., CH-C(COOH)^
Thienylphenylpijrazolic Acid, N mtdi,^^*—^"® ethyl deriv-

O ( L/4O Usj 'IN r^n

ative of this acid is formed by the condensation of a molecule of ethyl
acetothienoneoxalate with a molecule of phenylhydrazine with elimina-

tion of 2 mols. H2O. It crystallises from alcohol in colourless, mono-
clinic prisms, a : b : c = 1*177 : 1 : 0*716

; /3 = 64° 10', melts at 81°,

dissolves in most solvents, but not in water. The acid is obtained
from the ethereal salt by hydrolysis. It separates from alcohol in

triclinic crystals, melts at 195°, and decomnoses at a slii^htly higher
temperature

J
the silver salt, CaH9AgSN202, forms a white, curdy
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maps ; salts of copper, mercury, zinc, lead, barinm, and iron have
also been prepared. On heating it above its meltinof point, it loses

carbonic anhydride, and yields the corresponding thienyJphenylpyrazole,

CiaHinSNa. The latter crystallises from alcohol in white needles,

melts at 54", and distils unaltered above 300°. It is freely soluble in

alcohol, ether, and benzene, and sparingly in water; it is dissolved by
concentrated mineral acids, and reprecipitated on dilution ; it gives

Knorr's reaction for pyrazoles.

The ethiodide, Ci3HioSN2,EtT, crystallises from water in colourless

prisms meltingatl73—174°; the platinochloride, (Ci3HioSN2)2,H2PtCl6,

separates in dark orange-yellow flakes.

TliienylisoxazoUc Acid, U^rto-cTx r^^^-

—

^^^ ethyl derivative
Kj ( U40-tl3J U

of this acid was prepared by Angeli by the condensation of ethyl

acetothienoneoxalate with hydroxylamine. The free acid may be
obtained in colourless crystals melting at 177'^ with decomposition,

and readilv soluble in alcohol, ether, and water. The silver salt,

C8H4AgS]S'03, separates in white flnkes; salts of copper, lead, mer-
cury, barium, and iron were also prepared.

A hydrated oxime of acetothienoneoxalic acid, C8H7SNO4 + H.>0

may be prepared by dissolving the acid in a slight excess of sodium
carbonate, and adding the theoretical quantity of hydroxylamine, also

dissolved in sodium carbonate, the solutions being kept so dilute that
30—40 c.c. of the liquid only contain 1 gram of acid ; the mixture
is then allowed to remain for some time. On acidifying with hydro-
chloric acid, the oxime gradually separates in minute crystals. It

may bo obtained pure by allowing a cold ethereal solution to evapor-

ate spontaneously, and collecting the first crop of prismatic crystals

deposited. It melts with decomposition at IIO—112°, and dissolves

in most solvents, but is partially converted into thienylisoxazolic acitl.

The conversion is more speedily effected by the action of acetic

anhydride, no acetyl deriyative being formed. This compound is of

interest as being the first of the monoximes of the /:^ diketonic acids

•which has been isolated.

CyanacetotJiienone, C4H3S'CO'CH2'CN, is prepared by heating small

quantities of thienylisoxazolic acid in a narrow tube until the evo-

lution of carbonic anhydride ceases, and treating the residue with
sodium carbonate. When pure, it crystallises from alcohol in colour-

less, lustrous plates, and from water in large needles, melts at 137°,

and does not decompose at 200°. It resembles cyanacetophenone
generally in its properties.

An oxime o^ benzoylpyruvic acid, C10H9NO4 + H2O, may be obtained

by the method adopted for the preparation of acetothienoneoxalic

oxime; but if the digestion with hydroxylamine is prolonged for

more than three hours, the oxime formed at first is gradually con-

verted into phenylisoxazolic acid. It bears a general resemi3lance

to the preceding oxime, but is even more unstable ; it melts at

98—100° wdth decomposition, and crystallises from its cold ethereal

solution in prisms.

When phenyliFoxazolic acid is heated above its melting point in
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the manner described for the preparation of cyanacetothienone, the
product is identical with the cyanacetophenone described by Haller
(Abstr., 1886, 440). The formation of these nitriles shows that the
constitution of the oximes may be respectively represented by the
forraulfeC4SH3-CO'CH,-C(NOH)-COOH and CH2Bz-C(NOH)-CbOH.
The author believes that the behaviour of these oximes, and especially

the high temperatures necessary for the formation of the nitriles,

indicates that they are a-monoximes, and hence form an exception to

Hantzsch's hypothesis. S. B. A. A.

Use of Sodium Hypophosphite in Sandmeyer's Reaction.
By A. Angeli {Gazzetta, 21, ii, 258—261).—Sandmeyer's original

reaction has the disadvantage of involving the nse of cuprous salts

which are not very stable and must be freshly prepared. Gatter-
mann's modification (Abstr., 1890, 970) involves the preparation of

finely- divided copper perfectly free from zinc, and necessitates the

constant agitation of the liquid, especially at the commencement of

the reaction. The following process obviates these difficulties ; it

depends on the circumstance that when a solution of copper sulphate
and sodium hypophosphite is acidified with hydrochloric acid and
gently w^armed, cuprous chloride speedily separates according to the

equation 2CuCl2 + H3PO2 + H^O = H3PO3 + 2HC1 + CuoCU
(Abstr., 1886, 771). A mixture of copper sulphate and sodium
liypophosphifce may therefore be added to acid solutions instead of

cuprous salts or metallic copper. Aniline is, for example, converted
into chloro-, bromo-, iodo-, and nitro-benzene as follows :

—

Chlorobenzene.—A solution of aniline (9*3 grams) in hydrochloric
acid (40 grams) and water (60 grams) is slowly mixed with a solu-

tion of sodium nitrite (7 grams), and then with a solution of copper
sulphate (12*5 grams) and sodium hypophosphite (7 grams), when a
brisk effervescence ensues, owing- to' the evolution of nitrogen; as

soon as this is over, the product is steam-distilled, and the chloro-

benzene separated and rectified. It passes over almost entirely at

132°, and is converted by concientrated nitric acid into parachloro-
nitrobenzene melting at 188°,

Broraobenzene can be prepared in like manner by treating a
solution of aniline (9"3 grams) in sulphuric acid (40 grams) and
water (90 grams) with a solution of sodium nitrite (7 grams),
allowing the mixture to remain for a while, then adding sulphuric acid

(20 grams) diluted with water, and solutions of potassium bromide
(36 grams), copper sulphate (12-5 grams), and sodium hypophos-
phite (7 grams).

lodobenzene may be prepared in like manner.
Nitrobenzene is obtained by mixing a solution of diazobenzene

nitrate acidified with nitric acid with solutions of copper sulphate
and sodium hypophosphite, and gently warming.
The yields are very good, and the operations speedily performed.

The reaction is also available for the preparation of cuprous bromide
and iodide in a state of purity. S. B. A. A.

Displacement of the Nitro-group by Chlorine or Bromine.
By C. A. LoBRY DE Brdyn {Ber., 24, 3749—3750).—When the
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dinitrobenzeneR are treated with chlorine or bromine in the absence
of any substance that can act as a carrier of the halogen, the reaction

does not begin until the temperature of 200° is reached.

With chlorine, orthodinitrobenzene yields dichlorobenzene
; exceed-

ingly little, if any, orthochloronitrobenzene is formed. Metadinitro-
benzene yields metachloronitrobenzene and dichlorobenzene. Para-
dinitrobenzene yields parachloronitrobenzene only.

With bromine, the three dinitrobenzenes yield the corresponding
bronaonitrobenzenes ; the further action of bromine leads to the substi-

tution of bromine for hydrogen. An oxychloride or oxybromide of

nitrogen is always formed in the reactions described. C F. B.

Dithiocarbonic Acids. By G. Daccomo (Chem. Centr., 1891, ii,

532—533 ; from Ann. Chim. Farm., 13, 273—280).—Bearing in mind
tlie fact that potassium ethoxide and carbon bisulphide react with
formation of potassium xanthate, the author studied the reaction

between potassium hydroxide and carbon bisulphide. Solid potas-

sium hydroxide, left in contact with carbon bisulphide, reacts

gradually ; the bisulphide becomes coloured at first yellow, which
deepens into red, and, finally, a reddish-brown mass is produced.
After washing with alcohol and drying over sulphnric acid, a crystal-

line, reddish- brown powder is obtained, which is readily soluble ,in

water. With dilute acids, it is decomposed with formation of hydrogen
sulphide, carbonic anhydride, carbon oxysulphide, and sulphur. With
salts of the metals, precipitates are formed ; and with diazo-deriv-

atives, compounds are produced similar to those obtained by Leuckart
with potassium xanthate. With diazobenzene nitrate, two new
compounds, the one crystalline and the other liquid, are formed.
Both have the empirical formula COSaPhg, and are phenyl dithio-

carbonates. In order to determine which has the formula
OPh-CS-SPh, and which the formula C0(SPh)2, the author treated

both with alcoholic potash. The following reactions would take place:

—

OPh-CS-SPh -f- 2K0H = PhSH + PhOH -f- K2CO2S.
C0(SPh)2 + 2K0H = 2PhSH + K2CO3.

In neither case, however, was the formation of phenol observed,

nor was there any carbon oxysulphide liberated from the product by
treatmeat with acid ;

only tliiophenol and potassium carbonate could

be detected. It is suggested, therefore, that a molecular change
takes place in the one or the other during hydrolysis, as Solomon has
already noticed in the case of the hydrolysis of ethyl xanthate.

By treating the crystalline product of the action of potassium hydr-
oxide on carbon bisulphide with metachlorodiazobenzene, a reddish-

brown oil, chlorophenyl dithiocarbonate, is obtained which also gradually
separated into a crystalline and a liquid portion, and these both react

with alcoholic potash, forming potassium carbonate and meta-
chlorothiophenol. Paradiazotoluene behaves in an exactly similar

manner. J. W. L.

Metachlorothiophenol. By G. Daccomo (Ghem. Centr., 1891, ii,

633—534; from Ann. Chim. Farm., 13, 343—352).—The author has
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carefully examined the metacWorotliioplienol mentioned in the pre-

ceding abstract, since it differs from the one obtained by Otto from
chlorobenzonesiilphonic chloride. The method of preparation was as

follows:—Nitrobenzene was treated with chlorine in presence of

iodine, according to Laubenheimer's method (Ber., 8, 1621). It

was reduced with fuming hydrochloric acid and tin, and a very pure
metachioraniline boiling at 230—232° was obtained. From this,

the corresponding diazochlorobenzene was formed by the action of

potassium nitrite. Lastly, the metachlorodiazobenzene was treated

with potassium dithiocarbonate, yielding chlorophenyl dithiocarb-

onate, from which metachlorothiophenol was obtained by hydro-

lysis.

Chlorophenyl dithiocarhonate is a dark-coloured oil, readily soluble

in ether, benzene, chloroform, and carbon bisulphide, sparingly solu-

ble in alcohol, and insoluble in water. It may be distilled in a

current of steam, but it is readily decomposed by heating. Potassium
xanthate reacts with metachlorodiazobenzene in a similar manner to

the dithiocarbonate.

Metachlorothiophenol is a colourless, limpid liquid which refracts

light strongly, and has an especially penetrating odour. It is in-

solable in water, but readily soluble in alcohol, ether, chloroform, and
carbon bisulphide. It is readily soluble in alkalis, and is precipitated

from the solutions by acids. Its sp. gr. is I'2637 at 12'5°. The
ethereal solution reacts with mercuric oxide, and a thick, crystalline

mass of the mercury salt is formed. The neutral solutions of the

potassium or sodium salts precipitate solutions of lead salts, light

yellow ; copper salts, dirty yellow ; mercury salts, white ; silver

nitrate, yellow. With concentrated sulphuric acid, no reaction takes

place in the cold, but, on warming, a beautiful, light violet colora-

tion suddenly appears.

With chloral, a chemical change is indicated by the development of

heat, but no definite product could be separated. The potassium
salt, CetliClSK, consists of small, prismatic, colourless needles,

readily soluble in water, sparingly so in alcohol ; the barium salt,

(C6tl4ClS)2Ba, consists of shining scales, little soluble in water;
the mercury salt, (C6H4ClS)2Hg, pearly scales, almost insoluble in

water and alcohol. All the salts have the characteristic odour of

metachlorothiophenol.

With acid chlorides, metachlorothiophenol reacts readily, hydrogen
chloride being liberated, and the corresponding salt produced. The
acetyl derivative, CelliClSAc, is a colourless, strongly refractive

liquid which distils between 255° and 268'^. The benzoyl derivative,

CriHiClSliz, forms triclinic prisms melting at 72'5'^. J. W. L.

Ortho- and Para-chlorothiophenol. By G. Daccomo (Chem.
Ceiitr., 1891, ii, 65o—657 ; from A7in. Chim. Farm., 14, 1—13).—The
author has obtained ortho- and para-chlorothiophenols by the same
method as that employed for the preparation of the meta-derivative.

Parachlorophenyl dithiocarhonate, obtained from diazochlorobenzene

chloride, prepared from parachloraniline, forms white, pearly scales,

which are readily soluble in most organic solvents, but the compound
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does not melt at a definite temperature. The author considers it

possible that it is a mixture of the isomerides CO(S-C6H4Cl)2 and
CfiH4Cl*S'CS'OC6H4Cl. If diazobenzene chloride is added to potassium
xanthate instead of to the dithiocarbonate, the chlorophenylxanfhate,

OEt-CS'S'CfiHiCl, is obtained ; this forms white crystals which melt
at 124—126° to a colourless liquid. By hydrolysing each of these

compounds with alcoholic potash, parachlorothiophenol, C6H4C1'SH,
is obtained, which possesses all the characteristics of Otto's compound
{Annalen, 143, 109). With sulphuric acid, it produces the same
violet coloration as the meta-compound does.

AcefylparachlorothiophenoJ, obtained by the action of acetic chloride,

is crystalline, readily soluble, and boils at 255° hinder ordinary atmo-
spheric pressure. Its sp. gv. is 1*2629 at 19'5°. The benzoyl deriva-

tive forms large crystals, and melts at 75'5°.

Orthochlorothiophenol is prepared in an exactly similar manner from
orthodiazochlorobenzene. It forms a colourless, strongly refractive

liquid, of penetrating, but not disagreeable, odour; boils at 204—206%
and has sp. gr. 1*2752 at 19'5''. It resembles the meta-derivative in

its reactions, but is less stable, and gradually evolves hydrogen sulphide
with formation of chlorophenyl sulphide. The acetyl compound boils

at 254—258"; sp. gr. 1*2659 at 19'5°. The henzoyl compound boils at

335—340°, sp. gr. 1-2785.

For the sake of comparison, the author prepared the three corre-

sponding chlorophenols ; the ortho- and para-compounds, by the action

of dry chlorine on phenol at the ordinary temperature ; the meta-
corapound according to the methods of Beilstein and Kurbatoff, and
of Uhleraann. The following derivatives are described : acetylortho-

chlorophenoJ, liquid, boiling point 204—208°; sp. gr. 1-1709 at 19-5°.

Benzoylorthochlornphenol, liqaid, boiling point 308—312°
; sp. gr. 1*1974

at ]9"5°. Acetylmetachlorop}ie}wl, liquid, boiling point 226—228°
;

sp. gr. 1-2165. Benzoylmetachlorophenol, solid, melting point 71°.

Acetylparachlorophenol, liquid, boiling point 230—232; sp. gr. 1*2404

at 19-5. BenzoylparachloropTienol, solid, melting point 87°.

J. W. L.
Action of Methylchloroform and Ethylchloroform on Alkaline

Solutions of Phenols. By F. Heiber {Ber., 24, 3677—8687).—
Bhenyl orfhacetate, CMe(0Ph)3, is obtained when methylchloroform
(16-8 parts) is gradually added in the course of several days to a hot
solution of phenol (38-4 parts) and sodium hydroxide (22-6 parts) in

water (226 parts). It crystallises from hot alcohol in transparent
plates, melts at 98—98-5°, and is readily soluble in ether, chloroform,

and benzene, but almost insoluble in water ; it dissolves in concentrated
sulphuric acid with a red coloration, and on prolonged boiling wdth
alcoholic potash, it is decomposed into phenol and acetic acid. The
fW6ro77io-derivative, C2oHi503Br3, is formed when phenyl orthacetate

is treated with bromine in cold glacial acetic acid solution ; it crystal-

lises from hot alcohol in transparent plates, melts at 132— 133°, is

very stable towards acids and alkalis, and is moderately easily soluble

in ether, chloroform, and benzene, but insoluble in water.

Orthonitrophenyl orthacetate, CMe(0*C6H4'N02)3, prepared from
methylchloroform and orthonitrophenol in like manner, melts at
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167—168°, and is only sparingly soluble in most ordinary solvents

witli the exception of boiling benzene ; it is yevy stable towards dilute

acids and alkalis.

Paracresyl orthacetate, CMe(0-C6H4Me)3, crystallises from alcoholic

ether in rhombic plates, melts at 135-5° (?), and is soluble in all the

ordinary organic solvents, but insoluble in water ; it is only slowly

acted on by boiling acids and alkalis. The ^ri6romo-derivative,

C^sHaiOsBrs, separates from boiling acetic acid in crystals, melts at

160—161°, and is insoluble in water, but more or less readily soluble

in all the ordinary organic solvents.

Metacresyl orthacetate, O23H24O3, crystallises in needles, melts at

99— 100°, and is insoluble in water, but readily soluble in ether,

chloroform, and boiling alcohol; the ^ri6romo-derivative, C23H2i03Br3,

melts at 151'5—153°.

Orthocresyl orthacetate, C23H24O3, forms transparent crystals, melts

at 87-5—89°, and is readily soluble in all ordinary organic solvents,

but only sparingly in water.

Besorcinyl orthacetate, CMe(O-06H4-OH)3, is a yellow powder, melts

at about 155—159° with decomposition, and is readily soluble in cold

alcohol, ether, and glacial acetic acid, but only sparingly in hot

"water, and insoluble in benzene.

Hydroxyhenzophenone, COPh'CeHi'OH, is obtained, together with

phenyl benzoate (m. p. 70-5—71*5°) and a yellowish-red, resinous

substance, when an alkaline solution of phenol is warmed with benzo-

trichloride (phenylchloroform) ; it crystallises from dilute alcohol in

colourless plates, melts at 41°, and is readily soluble in alcohol, ether,

glacial acetic acid, and alkalis, but insoluble in water.

F. S. K.
Derivatives of Carvacrol. By G. Mazzara and G. Plancher

(Gazzetta, 21, ii, 155—157).—Paterno and Canzoneri obtained nitroso-

carvacrol by the action of potassium nitrite on carvacrol, but the

yield was very small ; 70 per cent, of the theoretical may be obtained,

however, by slowly dropping amyl nitrite (35 grams) into an ice-

cold solution of carvacrol (50 grams), and soda (15 grams) in the

smallest possible quantity of alcohol. The ethyl alcohol is eliminated

by spontaneous evaporation, the solution diluted with much water,

separated from the precipitated amyl alcohol and resin, and acidified

with sulphuric acid. The nitrosocarvacrol, w^hich separates, is dis-

solved in ammonia, reprecipitated with sulphuric acid, and finally

crystallised from benzene.

Diacetylamidoethenylamidocarvacrol, NAc2*C6HMePr<^-^^CMe, is

obtained by heating acetic anhydride with raonacetjlamidoethenyl-

amidooarvacrol in molecular proportion at 180—190°
; the excess

of acetic anhydride is evaporated off, the product cooled to 60°, and
washed with water. After recrystallisation from boiling alcohol, it is

obtained in transparent tables which melt at 123—125°, and lose

their transparency on exposure to light.

Acetyldinitrocarvacrol, C6H(N03)2PrMe'OAc, is prepared by heat-

ing a mixture of dinitrocarvacrol with acetic chloride for some hours

in a reflux apparatus. The product is washed with dilute sodium
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carbonate solution, and dissolved in boiling alcohol ; on cooling, it

separates as an oil which soon solidifies. By crystallisation from
light petroleum, it is obtained in yellowish rhombohedra, which turn
red on exposure to light; it melts at 72—73°.

Tiie acetyl and benzoyl derivatives of dinitrothymol melt at higher
temperatures than those of dinitrocarvacrol, whilst the ethenyl and
benzenyl derivatives of carvacrol melt at higher temperatures than
the isomeric thymol derivatives. W. J. P.

*" Action of Dinitrochlorobenzene on Polyhydric Phenols. By
R. NiKTZKi and B. Schundklen (Ber., 24, 3585—3589).

—

Tetranitro-

diphenylresorcinol, C6H4[0'C6H3(N02)2]2, is formed when molecular
proportions of resorcinol, sodium ethoxide, and chlorodinitrobenzene

[CI : (NOo)'' =1:2:4] interact in alcoholic solution at the ordinary
temperature. It crystallises from glacial acetic acid in almost colour-

less plates, melts at 184°, and is insoluble in alkalis, and only very
sparingly soluble in most ordinary organic solvents ; it seems to be
com])letely decomposed by reducing agents, and when boiled with
aniline, it yields dinitrodiphenylamine. On treatment with cold

fuming nitric acid, it is converted into pentanitrodiphenylresorcinol,

C18H9N5O12, but with a warm mixture of nitric and sulphuric acid, it

yields the hexanitro-deriya>tive, CisHgNeOu; the former melts at 68°,

the latter at 220°, and both compounds are decomposed by boiling

aniline with formation of dinitrodiphenylamine.

Tetra7iitrodiphenylquinol, C18H10N4O10, prepared from quinol in

like manner, crystallises from glacial acetic acid in lustrous plates,

melts at 240°, and is very sparingly soluble in most ordinary

organic solvents ; it is not decomposed by boiling aniline. Its

(imi^ro-derivative, CisHgNeOu, crystallises from glacial acetic acid in

almost colourless plates, and melts at 190°; its ^rmi^ro-derivative

melts at 220°; both these compounds are decomposed by boiling

aniline with formation of dinitrodiphenylamine.

Hydroxydinitrodiphenylamiiie, CiaHgNgOft, is obtained by treating

orthamidophenol with chlorodinitrobenzene in presence of sodium
acetate ; it crystallises in brownish-yellow needles, and melts at 190'

.

I)Uiydroxydinitrodiphenylamine, CigHglSraOe, prepared from amido-

resorcinol in like manner, crystallises in brown needles, and melts at

183°. F. S. K.

Oxidation of Aromatic Compounds containing the Side
Chain C^H,. By G. Wacker {Ber., 24, 3488—3491).— When
safrole is oxidised in the cold with a 1 per cent, solution of potassium
permanganate, it yields the corresponding glycol, C10H12O4, which
crystallises from ether in prismatic needles, melts at 78'5°, and gives

a diacetyl derivative boiling at 262"" under a pressure of 90 mm.
(compare Tiemann, this vol., p. 47). Besides the glycol, which,

contrary to Tiemann's statement, is more soluble in cold alcohol than

in boiling ether, piperonal, piperonylic, a-homopiperonylic, formic,

and other acids are produced, but not acetic. When isosafrole is

oxidised, it yields a glycol crystallising in thick prisms and melting

at 101— 102"". The glycol obtained from methyleugenol crystallines

I
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in prismatic needles, melts at 68—69°, and gives a diacetjl derivative

boilino: at 248° (35 mm.) ; whilst the glycol from methylisoeugenol

crystallises in rhombic plates and melts at 88°. A. R. L.

Myristicin and its Derivatives. By F. W. Semmlee (Ber., 24,
3818—3823).—In a previous communication, the author has shown
that myristicin has the composition C12HUO2,, and is a derivative of

benzene containing an unsaturated side chain (Abstr., 1890, 1150).

To obtain further information as to its constitution, it was subjected

to the action of oxidising agents ; nitric acid and chromic acid act in

too violent a manner, but the oxidation maybe readily carried out by
means of dilute potassium permanganate. The liquid is filtered hot

from the manganese precipitate, allowed to cool, and the white,

crystalline compound which separates collected and recrystallised

several times from water. It has the composition C9H8O4, melts at

130° (uncorr.), boils at 290—295°, reduces silver solution, and com-
bines with hydroxylamine and phenylhydrazine. It is, therefore, an
aldehyde CsHvOa'CHO, and may be termed myristicinaldehyde ; it is

also found to contain one methoxyl group, and, as already stated, is a

derivative of benzene ; the formula may therefore be further resolved

into CHi02!C6H2(OMe)-CHO. The oxygen must be present in the

form of an oxymethylene group, for neither myristicin nor myristicin-

aldehyde behaves as a phenol ; hence myristicinaldehyde has the con-

stitutional formula CH2<Q>-C6H2(OMe)*CHO, and occupies an inter-

mediate position between piperonaldehyde, CH2<.r)]>C6ll3*CHO, and

apionaldehyde, CH2<Q>C6H(OMe)2-CHO. The constitution of

myristicin itself is, therefore, C^'i<ir>^G^'B.2{0M.QyG^^^ and it

may be termed oxijmethylenemethoxyhutenylhenzene.

The filtrate from myristicinaldehyde contains the corresponding

myristic acid, CH2<^Q^C6H>(OMe)*COOII, which separates in white,

crystalline flakes on the addition of . phosphoric acid, and, after

recrystallisation from hot water, forms long, yellowish-white needles.

It melts at 208—210° (uncorr.), does not boil without decomposition,

even in a vacuum, and is only sparingly soluble in water.

In order to ascertain the positions occupied by the side chains in

these compounds, myristic acid was heated with phosphorus and
hydriodic acid in a sealed tube ; the product of the reaction was found
to be gallic acid, showing that the methoxyl and oxymethylene groups
must occupy the positions '3 : 4 : 5, the carboxyl, aldehyde, or butenyl
groups occupying the position 1.

When myristicin is treated with bromine in acetic acid solution,

carbonic anhydride is evolved, and a voluminous precipitate sepa-

rates ; this, after recrystallisation from alcohol, forms slender, snow-
white needles, and melts at 159—160° (uncorr,). It has the composi-
tion CsHjOaBra, and appears to be methyloxymethylenetribromopyrO'

(jallol. H. G. C.
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Action of Carbonyl Chloride on Benzylamine. By B. Kuhn
and J. RiESENFELD (Ber., 24, 3815—3818).—Hitherto, benzyl iso-

cyanate has not been prepared in the pure condition, the product
obtained by actinc^ on silver cyanate with benzyl bromide or chloride

(this Journal, 1872, 446 ; Ber., 10, 46) always containing chlorine

or bromine. The authors have endeavoured to prepare it by the
action of carbonyl chloride on benzylamine hydrochloride ; the pro-

duct is, however, a mixture of varying quantities of benzyl isocyanate
and benzylchloroformamide, CH2Pli'NH*C0Cl, which cannot be
separated by fractional distillation, nor can the latter derivative, like

methylchloroformamide (Abstr., 1887, 569), be converted into the
former by distilling with poi^ash, benzyl cyanurate being thus ob-

tained. The same compound is precipitated when a large quantity of

ligcht petroleum is added to the mixture of benzyl isocyanate and
chloroformamide. When the mixture is treated with aniline, the sole

product is phenyl benzylcarbamide ; methylaniline converts it into

henzylphenylmethylcarbamide melting at 84°, metanitraniline into benzyl-

metanitrophenylcarhamide melting at 188°, a-naphthylamine into

henzyl-oc-naphthylcarbamide melting at 203°, isobutylamine into herizyl-

isjbutylcarhamide melting at 78—79°, and piperidine into benzyl-

jdperidylcarbamide melting at 101—102°. H. G. C.

Nomenclature of Stereoisomeric Nitrogen Compounds and
of Rings containing Nitrogen. By A. Hantzsch (Ber., 24, 8479

—

3488).—The author proposes to distinguish the stereoisomeric nitro-

gen compounds by the Greek prefixes syn, anti, and am.phi, these
being equivalent to cis, trans, and cistrans, which are employed by
V. Baeyer for certain other stereoisomeric compounds. The prefix

syn is used with those compounds containing certain groups which
ate capable of intramolecular change, w^hilst anti is employed with
the isomeride containing the same groups which are incapable of it

;

for example, sy7i is prefixed to that benzaldoxime from which beuzo-
nitrile is obtainable, thus :

—

Ph-C-H Ph-C-H
II . II .

N-OH HO-N
Synbenzaldoxime. Antibenzaldoxime.

Por distinguishing such compounds as the three isomeric benziledi-

oximes, it is necessary to employ also the prefix awiphi, ac follows :

—

Ph-C C-Ph Ph-C—CPh PhC C-Ph
II II . 11 II . II II

N-OH HO-N HO-N X-OH HO-N HO-N
Synbenziledioxime. Antibenziledioxime. Amphibenziledioxime.

The author is of opinion that the term " azo," in its application

to closed-ring compounds, should be restricted to those containing

triad nitrogen, whilst, for such as contain the group NH, the term
" tm?*<i " should be employed. He proposes the following alterations

in nomenclature :

—

Imidole for pyrroline, tliiole for thiophen, and
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oxole for furfuran ; derivatives obtained by displacinof a CH group
in these by N are designated imidazole = C3H3(]N'H)N', oxazole =
CnH3(0)N, and thiazole = C^H-zi^)^ respectively. The isomerism of

these compounds may then be indicated by the above-mentioned pre-

fixes ; thns, the tvi^o imidazoles [NH :N = 1:2 and 1 : 3] are call d
sijnimidazole and amphimidazole respectively, w^hilst Widman's tri-

azoles, C2H2(NH)N'2, are named imidodiazoles or azimidazolea, and the

three isomerides [NHj : ISTa = 1 : 2 : 5, 1 : 2 : 3, and 1:3:5] are dis-

tinguished as synazimidazole, synimidodiazole, and ampJiimidudiazolr..

The three six-membered ring compounds C4H4N2 are designated

syndiazine, amphidiazine, and antidiazine, according as they have the

constitutions [N : :^^ = 1 : 2, 1 : 3, and 1:4]. A. R. L.

Action of Benzyl Chloride on Ortho- and Para-toluidines.

By C. Rabaut (Bull. Soc. Ghim. [3], 6, V61—l^0).—MethylheHzylortlt<>^

toliiidine, Cf,H4Me'NMe'CH2Ph, is obtained by heating a mixture, in

molecular proportion, of benzylorthotoluidine and methyl iodide for

40 hours. The product is heated with dilute sodium carbonate and
extracted with benzene. At 210—215°, under 15*2 mm. pressure, a
yellowish oil passes over ; this is insoluble in water, soluble in alcohol,

benzene, &c., and has no basic character.

The sul phonic derivative of benzylorthotoluidine is obtained by
heating benzylorthotoluidine for two hours at 125—130° with sulph-

uric acid containing 15 per cent, of anhydride ; its lead and barium
salts are soluble in water and crystallise well. The acid is a crystal-

line powder, soluble in water. Its aqueous solution, when treated

with lead dioxide, becomes first green and then blue.

Benzylparatoluidine.—A mixture of paratoluidine (2 mols.) and
benzyl chloride (1 mol.) is maintained at 155—165° for 40 hours. A
yellowish oil is separated, as above; this distils at 205—215° under
10—15 mm. pressure, and darkens in colour on cooling. It remains
liquid, even in melting ice, whereas the dibenzyl derivative melts at
545—55°, and benzoylorthotoluidfne melts at 56—57°. The yield in

the case of benzylorthotoluidine is 40 per cent., whilst in the case of

benzylparatoluidine it is only 30 per cent. At a temperature higher
than 170", large quantities of a black, resinous product are formed

;

this does not distil up to 270° under 20 mm. pressure.

The salts of benzylparatoluidine are white and well crystallised, but
little soluble in cold water, more soluble in, and readily decomposed
by hot water. The methyl and ethyl derivatives of this base are
obtained by heating it with the corresponding alcoholic iodid( s.

Benzylethylparatoluidino is a yellow liquid boiling at 200—210° under
10 mm. pressure. Beuzylmethylparatoluidhie is a slightly yellow
liquid boiling at 210— 220° under 30 mm. pressure. These derivatives
have no basic characters.

Benzoylbenzylparatoluidine.—This compound is formed by the action

of benzoic chloride on benzylparatoluidine. The product, if distilled

when hydrochloric acid ceases to be disengaged, yields a thick liquid,

which passes over at 275—285" under a pressure of 20 mm., and rapi(ily

solidifies. No salts have been obtained with acids. When dissolved

in glacial acetic acid and added drop by drop to fuming nitric acid, a
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nitro-derivative is obtained, which is precipitated by the addition of

water. It dissolves in alcohol and crystallises in yellow needles, 1 cm.
long, which melt at about 135—137°. It appears to consist of two
substances, into which it separates on fusion ; that in greater quantity

melts at 135—137°. W. T.

Action of Benzyl Chloride on Metaxylidine. By Jablin-

GoNNET (Bull. Sue. Chim. [3], 6, 21).—A mixture of benzyl chloride

(1 mol.) and metaxylidine (2 mols.) is heated in a reflux apparatus at

160—165° for 50 hours. The resulting crystalline mass is boiled with
saturated sodium carbonate solution, and the oily, brown layer which
separates is, after extraction with benzene, distilled under reduced
pressure. Benzylmetaxylidine, C6H3Me2*NHBz, passes over at

200—210° under a pressure of 15 mm. as a pale yellow liquid,

which is soluble in alcohol and benzene ; with acids, it forms white,

unstable salts, which are decomposed by water. Methyl, ethyl, and
acetyl derivatives have been made and will be described later.

T. G. K
Action of Hydroxylamine Hydrochloride on Acetomesitylene,

By E. Feith and S. H. Daviks (Ber., 24, 3546—3548).—Acetyl-
mesidine (m. p. 216—217°) is formed, when an alcoholic solution of

acetomesitylene is heated at 160° for six hours with hydroxylamine
hydrochloride and sodium acetaie, the oxime which is first produced
immediately undergoing intramolecular change.

Acetophenone and acetopseudocymene are not acted on by hydroxyl-
amine under the conditions just stated, but propiomesitylene, at a

rather higher temperature (180°), yields, on prolonged heating, a very-

small quantity of a crystalline compound which melts at 154*5°,

and is insoluble in potash. F. S. K.

Derivatives of Trinitroquinol. By R. N'ietzki and H. Kaufmann
(Ber., 24, 3824—3830).—Twelve years ago N'ietzki showed that one
of the nitro-groups in trinitrodiethylquinol may be readily replaced by
an amido- or substituted amido-group ; thus aniline yields a diethoxydi-

nitrodiphenylamine. The latter, on boiling with alkali, was found to

yield a substance having acid properties, which was regarded as

diethyldinitrotrihydroxybenzene (Abstr., 1878, 866).

Further investigation has shown that this supposition is incorrect,

the substance having the composition C14H13N2O6, instead of C10H12O7N2;

it must, therefore, be formed by the hydrolysis of one of the ethoxy-
groups, and is an ethoxyhydroxydinitrodiphenylaminey

OEt-C6H(OH)(N02)2-NHPh

[OEt : ISTHPh : NO2 : OH : NO2 =1:2:3:4:5]. It crystallises

from alcohol in yellow needles, and melts at 152°.

When diethoxydinitrodiphenylamine is reduced with tin and hydro-
chloric acid, it yields the corresponding dietJioxydiaTnidodipheiiylaminp,

C6H(OEt)2(NH2)2*NHPh, which crystallises in almost colourless

needles, and melts at 77^
; its hydrochloride, Ci6H2iN303,2HCl, forms

colourless needles, w^hich become blue on drying, and are less stable

than the free base. On boiling with acetic anhydride, it yields a deriva-
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tive which is simultaneously an acetyl compound and an anhydro-

base, and has the constitution N'HAc'C6H(OC2H5)2< ^^CMe; it

forms colourless needles, melts at 162°, and is readily soluble in hot

water, alcohol, ether, and dilute acids.

Ti-initrodiethylquinol also readily reacts with an excess of dimethyl-

paradiamidobenzene, the reaction proceeding in the same manner as

with aniline; the nitro-j>'roup is evolved as nitrous acid, and converts

a portion of the diamine into dimethylaniline. The chief product of

the action, which has the constitution

C6H(N02)2(OEt)2-NH-C6H4-NMe2,

has distinctly basic properties, and crystallises from alcohol in beauti-

ful, red needles melting at 148°. Its hydrochloride forms needles which
have a green surface lustre, and are decomposed by water. It is

readily reduced by tin and hydrochloric acid, but the resulting tri-

amido-compound cannot be isolated, as it rapidly undergoes oxidation
;

if manganese dioxide be added, and the mixture boiled till the

original blae colour has changed to brown, the residue, on extraction

with boiling alcohol, yields the product of oxidation in beautiful

needles having a green lustre. The analysis showed that it has the

composition 0191122^402, and it is, therefore, as would be expected
from its mode of formation, a diethoxydimethyldiamidophenazine,

NH2-06H(OEt)2< I >06H3-NMe2, and has all the properties of a

eurhodine. It dissolves in concentrated sulphuric acid with a green
colour, which, on dilution, passes through blue into red, and colours

silk with a slightly violet-red nuance. The picrate^

CX8H22N4O2.O6H3N3O,,

crystallises in needles having a green lustre ; the acetyl derivative,

O18H21N4O2AC, crystallises in pale red needles melting at 179°, and
yields red salts with acids.

Paradiamidobenzene does not undergo condensation with trinitrodi-

ethylquinol so readily, but its acetyl derivative gives more satisfactory

results; the product of the reaction forms vellow, silky needles, melts
at 199", and has the constitution 06H(OEt)2(iS'O2)2-NH-06H4-NHAc. On
boiling wath dilute alkali, the acetyl group is not eliminated, but
instead one of the ethvl groups is removed, with formation of a sub-

stance having the constitution OH-C6H(OEt)(N02)2-NH-C6H4-NHAc,
which forms yellowish-brown crystals, readily soluble in alcohol, and
melts at 206". More concentrated alkali converts it into a dinitro-

ethyltrihydroxyhenzene, OEt'06H(OII)2(NO2)2, which forms yellow
needles, and melts at 210°

; it is not identical with the dinitroethyl tri-

ll ydroxybenzene obtained by Nietzki from diamidodinitrophenetoil

(Abstr , 1883, 466).
Trinitrodiethylquinol also undergoes condensation with dimethyl-

metadiamidobenzene and a-naphthylamine ; the first yields a com-
pound of slightly basic properties, having the constitution

C6H(OEt)2(N02)2-NH-C6H,-Nx\Ie2,
1 3
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which crysfnllises in orange-yellow needles and melts at 106°. The
compound obtained from a-naphthylamine,

C6H(OEt)2(N02)2-NH-C,oH7«,

forms yellow needles melting at 128°, and may be separated from the

a-amidoazonaplithalene simultaneously formed by taking advantage

of its lesser solubility in alcohol. H. G. C.

Diazobenzene Perbromide. By C. E. Sauwdees (Amer. Chem. /.,

13, 486—490).—On treating an aqueous solution of diazobenzene

sulphate, best prepared by Knoevenagel's method (Abstr., 1891,

54), with an excess of cold solution of bromine in moderately strong

hydrobromic acid, diazobenzene perbromide separates as a dark,

pasty mass, which, when repeatedly washed with ether and dried

between filter paper, loses most of its colour, and almost ceases to

smell of bromine. The liquid product originally obtained by Griess

{Phil. Trans., 1864, 678), which was probably a mixture or compound
of the perbromide with free bromine, may be formed by exposing the

dry solid to bromine vapour, of which it absorbs a very large quantity
;

the perbromide may be recovered by treatment with ether. In the

preparation of the perbromide, symmetrical trlbromobenzene occurs

as a bye-product; it is dissolved, however, by the ether.

When diazobenzene perbromide is treated with bromine-water, it

yields tribromophenol, and when boiled with water alone, it yields in

addition phenol, hydrogen bromide, and bromine. When boiled with
alcohol, it gives, not bromobenzene alone, as stated by Griess {loc. cif.),

but a mixture of this substance with parabromopheneto'il, melting at
4° (compare Remsen and OrndorfF, Abstr., 1888, 268). With boiling

ether and with glacial acetic acid, it yields bromobenzene, mixed, in

the latter case, with another compound of much higher boiling point.

Jn. W.

Intramolecular Formation of an Azo-group. By E. liELLMANN
and B. Arnold (Ber., 24, 3557—3560; compare Tauber, this vol., p.

ri j_| .n XT .]^

183).

—

Orthazodibenzylamine, NH<[ " ' •' , is obtained when an

alkaline solution of the theoretical quantity of stannous chloride is

gradually added to a hot alcoholic solution of orthodinitrodibenzyl-

amine ; it crystallises in small, orange needles, melts at 230°, and is

only very sparingly soluble in alcohol, but more readily in benzene.

The hydrochloride, CuHigN'sjHCl -f HgO, crystallises in slender,

orange needles, and is converted into the base when heated at 80°.
r^rr .p xr ."M"

Paratolylorthazodibenzylamine, C6H4Me*N^<^ ^ ii
, can be ob-

tained from orthodinitrodibenzylparatoluidine in like manner.
F. S. K.

Alkyl Derivatives of Hydroxylamine. By R. Kothe (Annalen,

266, 310—323; compare Behrend and Konig, Abstr., 1891, 1032).—
When a-benzylhydroxylamine is oxidised with potassium dichromate
and glacial acetic acid, it yields benzyl alcohol and traces of benzyl
nitrite and benzyl acetate, nitric oxide being evolved.
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When a-dibsnzyllijdroxjlamme is treated with potassium dichrom-
ate and sulphuric acid, it yields benzylbenzaldoxime and small quan-
tities of benzaldehyde and benzoic acid

;
if the potassium dichromate

is added very gradually to a very dilute sulphuric acid solution of the
a-dibenzylhydroxylamine, the yield of benzylbenz-ildoxime is much
smaller, but benzyl alcohol and other compounds are formed in its

place.

Tribenzylhydroxylamine is not acted on by potassium dichromate
and sulphuric acid under the conditions employed by the author.

When tribenzylhydroxylamine is distilled under reduced pressure,

it is decomposed into ^-dibenzylhydroxylamine, stilbene, benzylamine,
yS-benzylhydroxylamine, and ammonia. F. S. K.

Amidoximes and Azoximes. By F. Teemann (Ber., 24, 3648—
3650).—General remarks on the papers of Marcus, Goldbeck, Paschen,
and Richter. (Compare following abstracts.) F. S. K.

Nitrogenous Derivatives of some Aromatic Dihydroxyalde-
hydes. By E. Marcus (Ber., 24, 3650—3657).

—

^-Besorcylaldoxime,

C6H3(OH)o-CH:NOH [CH : (011)2 = 1 : 2 : 4], prepared from
/:J-resorcyl aldehyde, crystallises in colourless needles, melts at 191°,

and is readily soluble in alcohol and ether; it gives with ferric

chloride a brownish-red coloration, and with Fehling's solution a

green precipitate. The corresponding hydrazone (m. p. 158—159"*;

was also prepared. (Compare Rudolph, Abstr., 1889, 251.)

Diacetyl-13-resornylonitrile, C]Sr*C6H3(OAc)2, is formed when the

aldoxime is boiled with acetic anhydride ; it crystallises fropi alcohol

in colourless prisms, melts at 72°, and is readily soluble in alcohol,

ether, chloroform, and benzene.

ft-Resorcylonitrile, CvHsI^^Oa, is produced when the diacetyl deriva-

tive is hydrolysed with dilute potash. It separates from a mixture of

ether and light petroleum in crystals, melts at IZS*", and is readily

soluble in water, alcohol, and ether ; its aqueous solution gives a red
coloration with ferric chloride.

^-Uesorcenylamidoxime, C6H3(OH)2*C(NH2)!NOH, prepared by
treating the nitrile with hydroxylamine at the ordinary temperature,

turns brown at 160°, melts at ^Q'o', and is readily soluble in water,

alcohol, and ether ; it reduces Fehling's solution, and gives a brown
coloration with ferric chloride.

The dioxime, (OH),CoH2(CH:]S-OH)2 [(CH)2 : (0H)o = 1:6:2:4],
is obtained when resorcyldialdehyde is treated with hydroxylamine

;

it melts at 209°, and is readily soluble in alcohol, ether, and potash,

but only sparingly in water; in its aqueous solutions, ferric chloride

produces a black, and copper sulphate a blue, precipitate.

Grthomethoxyparahydroxybenzophenylhydrazone, C14H14N2O2, prepared
from the corresponding aldehyde, is a yellow, crystalline substance
melting at 151— 152°

; it is readily soluble in alcohol, ether, benzene,
and chloroform, but insoluble in water. The corresponding aldoxime,

CgHgNOa, melts at 171°, and is soluble in water, alcohol, ether, and
poda, its solutions giving a brownish-red coloration with ferric

chloride.

VOL. LXII. js
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Acetylvanillonitrile, CN-C6H,(0Me)-0Ac [CN : OMe : OAc =
1:3:4], prepared by heating vanillinaldoxime (m. p. 117°) with
ncetic anhydride, crystallises from hot water in colourless needles,

melts at liO°, and is soluble in alcohol, ether, and benzene.

Vanillonitrile, C8H7N02, is formed when the acetyl derivative is dis-

solved in cold, dilute potash ;
it crystallises from hot water in colour-

less needles, melts at 87°, and is soluble in alcohol, ether, and benzene.

In its aqueous solution, ferric chloride produces a blue coloration, and,

on warming, a crystalline substance is precipitated.

Vanillevylamidoxime, CsHioNaOa, prepared from the nitrile just de-

scribed, crystallises from water in prisms, melts below 100°, and dis-

solves, freely in alcohol, hydrochloric acid, and soda, but is only

sparingly soluble in ether, and insoluble in benzene; in its aqueous
solutions, ferric chloride produces a reddish-violet, and Fehling's solu-

tion a green, coloration.

"Fiperonalaldoxime, CHo<^^^C6H3'CH!NOH, crystallises from hot

water in lustrous needles, melts at 110°, and dissolves freely in alco-

hol, ether, benzene, chloroform, and carbon bisulphide. The corre-

sponding nitrile, CgHiNOa, is readily soluble in alcohol, ether, and
benzene, and crystallises from water in lustrous needles melting at

95°. The amidoxime, CgHsNgOs, melts at 151°, and is soluble in

hot water, alcohol, ether, acids, and alkalis; its hydrochloride,

CaH8N203,HCl, is a colourless, crystalline compound melting at 193°.

IJthenylpiperonenylazoxinie,CH.><^r>.^Csli:i'C'^_ ^^CMe, is formed

Avhen piperonenylamidoxime is heated with acetic anhydride ; it melts

at 110° and is readily soluble in alcohol, ether, and benzene, but in-

soluble in water. F. S. K,

Nitrogenous Derivatives of Parahomosalicylic Acid. By
0. GoLDBECK {Ber., 24, 3658—3667).

—

ParahomosaJicylaldoxinic,

OH'CeHaMe-CHiNOH [Me : CH. : OH == 1 : 3 : 4], crystallises in long,

colourless needles, melts at 105°, and dissolves freely in hot water,

alcohu], ether, chloroform, and benzene, but is only sparingly soluble

in light petroleum and cold water; its aqueous solution gives a dirty

violet coloration with ferric chloride.

Acetylparahomosalicylonitrile, CiJic^O^t prepared by boiling the
aldoxime with acetic anhydride, melts at 56—57°, and is readily

soluble in alcohol, ether, benzene, acetone, chloroform, and hot light

petroleum, bnt only sparingly in water.

Farahomosalicylamide, CgHpNOa, obtained by heating ethyl para-
homosalicylate with concentrated ammonia, crystallises from dilute

alcohol in colourless needles, melts at 177—178°, and is readily

soluble in alcohol and ether, but more sparingly in benzene and
chloroform ; its aqueous solution gives with ferric chloride a dark-
violet coloration. The corresponding thiamide, CsHgNOS, was
obtained in an impure condition by melting the amide with phos-

] horus pentasulphide ; it dissolves freely in alcohol, ether, chloroform,

beuzene, ali^alis, and hot water, melts at 126—^127°, and gives with
ferric chloride a dark- violet coloration, with copper sulphate a green,
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and with silver nitrate a reddish-brown, precipitate. The nitrite,

C^)5.-iN0,\s formed, with evolution of hydrogen sulphide, when tht>

thiamide is submitted to dry distillation. It melts at 100—101°, dis-

.solves freely in alcohol, ether, benzene, and chloroform, and is decom-
posed by boiling alkalis; in its aqueous solution, ferric chloride pro-

duces a violet coloration.

Parahomosalioenylamidoxi'me, CsHjo^N'aOa, prepared by heating the
thiamide with hydroxylamine in dilute alcoholic solution, crystallises

from hot benzene in plates, and from hot water in needles, melting at

123—124*°
; it is readily soluble in ether, alcohol, hot water, and

chloroform,' and in its aqueous solution ferric chloride produces a
reddish- violet coloration, and copper sulphate a light-green precipi-

tate. The liydrocMoride melts at 215° with decomposition. The
benzoyl derivative, CisHuI^sOs, obtained by triturating the amidoxime
with benzoic chloride, melts at 181—182^, and is readily soluble in

acetone, but only sparingly in alcohol, ether, and benzene, and in-

soluble in water and light petroleum ; its alcoholic solution gives a
green coloration with ferric chloride.

NO
Benzenylparahomosalicenylazoxime, OH'C6H3Me'C'^_ -j^^CPh, is

formed when the benzoyl derivative (m. p. 181—182°) is heated with
water at 100°; it melts at 151°, dissolves freely in ether, alcohol,

chloroform, benzene, light petroleum, and alkalis, and gives with
ferric chloride in alcoholic solution a green coloration.

BihenzoylparahomosaUcenyln.midoxime, C22Hi8lSr.i04, prepared by shak-

ing the amidoxime with potash and benzoic chloride, melts at 143°,

find is readily soluble in hot alcohol, ether, chloroform, and benzene,

but insoluble in water, acids, and alkalis.

Acetylpai'ahomosalicenylaTnidoxime, C10H13N2O3, is obtained when the

amidoxime is treated with acetic anhydride at the ordinary tempera-
ture ; it crystallises from hot benzene in plates, melts at 148—149°,

find dissolves freely in alcohol, ether, chloroform, benzene, dilute

:icids, and alkalis ; its dilute alcoholic solution gives a violet colora-

tion with ferric chloride.

Ethemjlparahomosalicenylazoxime, CioHio'N'202, separates from ether

in prismatic crystals, melts at 45°, and is readily soluble in ether,

alcohol, benzene, chloroform, and alkalis, but insoluble in water and
dilute acids; in its alcoholic solution, copper sulphate produces a
reddish-brown precipitate, and ferric chloride a blue coloration.

Propenylparahomosalicenylazoxime-co-carboxylic acid,

OH-C6H3Me-C<^^>C-CH2-CH2-COOH,

can be obtained by heating the amidoxime with succinic anhydride at

about 115°. It crystallises from dilute alcohol in slender, colourless

needles, melts at 103°, and is readily soluble in ether, benzene, and hot
water, but more sparingly in chloroform, and insoluble in light petr-

oleum ; its aqueous solution gives a violet coloration with ferric

chloride, and in its neutral solutions silver nitrate produces a colour-

less, crystalline precipitate. F. S. K.

« 2
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Derivatives of Orthohomcsalicylaldehyde and of Ortho-
homoparahydroxybenzaldehyde. By E. Paschkn (Be?-., 24,

3(3(37

—

'^Q7^).— Orthohomosalicylphenylhi/draznne,

OH-CeHaMe-CHINaHPh [Me : OH : CH = 1 : 2 : 3],

crystallises from alcoliol in colourless, rhombic plates, melts nt 95",

p.nd turns greenish on exposure to the air ; it is readily soluble in

{licohol, ether, and chloroform, but more sparingly in hot water, and
insoluble in light petroleum. The aldoxime, CsHgNOo, crystallises in

lono-, colourless needles, melts at 99°, and dissolves freely in hot

w{iter, alcohol, ether, benzene, and chloroform, but is insoluble in

lio-ht petroleum and cold water; in its aqueous solutions, ferric

chloride produces a violet coloration, and Fehling's solution a

brownish-red precipitate.

Orthohomosalicylonitrile, 06117^^0, is obtained when the aldoxime is

boiled with acetic anhydride, and the oily product decomposed with

cold, dilute soda ; it crystallises from hot alcohol in colourless plates,

melts at 885°, and is readily soluble in alcohol, ether, benzene, chloro-

form, and hot water, but insoluble in light petroleum.

Orthol-cviosaliceiiylamidoxime, CgHmNaOa, crystallises from alcohol

in large, colourless plates, melts at 126'5°, and is insoluble in light

petroleum; it dissolves freely in alcohol, benzene, chloroform, and
hot water, and gives a dirty-t'reen precipitate with Fehling's solution.

The dibenzoyl derivative, C23Hi6lS'204, separates from alcohol in small,

colourless needles, melts at 164°, and is readily soluble in ether,

benzene, and chloroform, but insoluble in light petroleum and cold

water.
BenzenylorthoJiomosalicenylazoxime, Ci5Hi2N"202, prepared by boiling

the dibenzoyl derivative (m. p. 164°) with soda, forms colourless

needles, and melts at 150° ; it is insoluble in light petroleum, but dis-

solves freely in most of the other ordinary organic solvents.

OrfhohomoparahydroxyhenzopJienylhydrazone, C14H14N2O, melts at 1 51°,

and is readily soluble in alcohol, ether, benzene, and chloroform, bnt

only sparingly in hot water, and insoluble in light petroleum. The
aldoxime, C8H9"N"02, crystallises in colourless needles, and melts at
143*5°

; it gives with ferric chloride a dark-green, and with Fehling's

solutian a light-green, coloration.

Acetylorfhohomoparahydroxyhe7izonitrile, CioH9N'02, is formed when
the aldoxime (m. p. 143'5°) is boiled with acetic anhydride ; it

crystallises in colourless plates, melts at 75— 76°, and is itisoluble in

light petroleum, but readily soluble in ether, alcohol, benzene, and
chloroform. The nitrile, CsHtNO, prepared by hydrolysing the acetyl

derivative with dilute soda, crystallises in colourless needles, melts at

93°, and resembles the preceding compound in its behaviour with
solvents.

OrtJwhomoparahydroxyhenzenylamidoxime, C8HioN'20o, forms colour-

less scales, melts at 152° with decomposition, and turns bluish-grey

on exposure to the air; it is readily soluble in alcohol, but more
sparingly in ether and hot water, and insoluble in benzene and light

petroleum ; it gives a bluish-green coloration with Fehling's solution.

The hydrochloride, C8HioN202,HCl, crystallises in needles.
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Ethenylorfhohomopa7'ahydroxyhenzenylazoxime, C10H10N2O2, prepared
by heating the amidoxime with acetic anhydride, crystallises from
]iot, dilute alcohol in small, colourless needles, melts at 89°, and is in-

soluble in water and light petroleum, but readily soluble in alcohol,

ether, benzene, and chloroform. F. S. K.

/3-Trichloro-a-hydroxypropenylamidoxime. By E. Richtkr
(Ber., 24, 3676—3677) .

—

l3-Trichloro-oc-hydroxypropenylamidoxime,'

CCl3-CH(OH)-C(NH2):NOH, can be obtained by treating the nitrile

of trichlorolactic acid with an aqueous solution of hydroxylamine at
the ordinary temperature ; it crystallises from hot water in plates,

melts at 145° with decomposition, and is almost insoluble in benzene
and ether, but more readily in alcohol. The hydrochloride,

C3H5N2Cl302,HCl,
crystallises in plates.

JSthenyl-^-trichloro-oc-hydroxypropenylazocsime,

CCl3-CH(0H)-C<^^>CMe,

prepared by warming the amidoxime with acetic anhydride, crystal-

Jises from hot water in needles, melts at 160—161°, and is readily
soluble in alcohol and ether, but only sparingly in benzene.

F. S. K.
Phenylglyoximes. By A. Russanow (Ber., 24, 3497—3511).—

"pu.p P»TT
Antiphenylamphiglyoxime, M N , is best prepared by treat-

ing sodioisonitrosoacetophenone (1 mol.) with hydroxylamine hydro-
chloride (1 mol.) and sodium hydroxide (1 mol.) in aqueous solution

at the ordinary temperature (compare Scholl, Abstr., 1891, 287) ; the
product is precipitated with acetic acid, washed with chloroform, and
recrystallised from ether. It melts at 168°, is almost insoluble in

chloroform, and is identical with the phenylglyoxime previously
described by Schramm (Ber., 16, 2186) and by Strassmann (Abstr.,

1889, 610).
T*li • (^—P • TT

Phenylantiglyoxime, ^^^ '
' U ^tt» is precipitated, as hydrochloride,

when hydrogen chloride is passed into an ethereal solution of the
preceding compound

; this salt is stable in dry air, but in a moist
atmosphere it is quickly converted into the glyoxime with elimina-
tion of hydrogen chloride. This glyoxime is also formed when iso-

nitrosoacetophenone is treated with hydroxylamine hydrochloride in

dilute alcoholic solution
; it crystallises in well-detined prisms melting

at 180°. It is stable in acid solution, but it is very readily con-
verted into its isomeride (m. p. 168°) by most ordinary neutral
solvents, except ether, from which it crystallises unchanged ; it

resembles its isomeride very closely in appearance and in properties,

but differs from it as regards melting point.

The diacetyl derivative, diHizNaOi, is formed when either of the
glyoximes described above is treated with acetic anhydride at 0°, but
a slight difEerence in the behaviour of the two compounds, as regards
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the rapi'dify of solution, is observed. It crystallises in well-defined,

lii<^hly refractive prisms, melts at 92°, and is readily soluble in most
ordinary organic solvents, except ether.

CH ' N
Phenylazoxazole (p7ie7iylfurazan), Ap/.T^^^j i^ formed when the

diacetyl derivative is kept in contact with sodium carbonate until it

is completely converted into an oil, and also, but only slowly and to a

limited extent, when either of the ^lyoximes or the diacetyl deriva-

tive is distilled with steam ; it is best prepared by precipitating an

alkaline solution of the glyoxime with carbonic anhydride, and
extracting the precipitate with chloroform (see below). It crystal-

lises from dilute alcohol in needles, melts at 30° (36° ?), is volatile

with steam, and volatilises very readily at the ordinary temperature

:

it is insoluble in water and cold alkalis, but very readily soluble in

ether, chloroform, and benzene j and it dissolves unchanged in concen-

trated sulphuric acid.

Fhenylvximidoacetonitrile, NOHiCPh'CX, is formed when phenyl-

azoxazole or the diacetyl derivative (m. p. 92°) is warmed with soda

or sodium carbonate, and also when phenylglyoxime is boiled with

sodium carbonate ; when the glyoxime is boiled with soda, it is only

very slowly converted into the nitrile. Phenyloximidoacetonitrile is

also the principal product (50 per cent, of the theoretical) of the

action of hydroxylamine on dibromacetophenone in alkaline solution,

a fact which was overlooked by Strassmann and by Schramm. It

crystallises in plates, melts at 128°, dissolves freely in hot water and
in the ordinary organic solvents, and is not volatile with steam; it is

not hydrolysed by boiling, concentrated hydrochloric acid, and when
heated with concentrated soda, it is only very slowly converted into

phenyloximidoacetic acid, with evolution of ammonia. The acetyl

derivative, NOAciCPh'CN, prepared by boiling the nitrile, or either

of the glyoximes, with acetic anhydride, separates from dilute alcohol

in well-defined, rhombic crystals, melts at GS'', dissolves freely in all

ordinary solvents, and is decomposed by soda, yielding the nitrile.

The following observations point to the existence of a third

. • t,- 1, •
X. ^^ 7 , . .

Pti-C C-H
glyoxime, which IS probably ^/ie?^^/Zs2/^g'Z^0i»^we,

-Lr htt HTT Ij"
*

When either of the glyoximes described above is dissolved in soda,

and carbonic anhydride passed through the solution cooled to —10°,

a precipitate, containing about 33—36 per cent, of the theoretical

quantity of phenylazoxazole, is produced; after extracting this com-
pound by shaking with chloroform, there remains undissolved a sub-
stance which melts at 148—154° ; this, on being dissolved in a very
small quantity of acetic anhydride, yields an oily product. When
this oil is distilled with water, it yields in the first few minutes a far

larger quantity (above 51 per cent, of the theoretical) of phenylazox-
azole than is obtained in the same time from either of the glyoximes,
or from the acetyl derivative (m. p. 92°) described above, and then
the rate of formation of this compound quickly diminishes ; this oil

is also very quickly converted into phenylazoxazole on treatment with
cold soda, whereas the diacetyl derivative yields phenyloximidoaceto-
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nitrile under the same conditions. These facts seem to show that the

precipitate produced with carbonic anhydride consists principally of

phenylazoxazole, and contains, in addition, a phenylglyoxime v/hich

differs from the other two compounds in properties, and probably
has the configuration given above.

No evidence of the existence of the fourth theoretically possibb
isomeride was obtained. F. S. K.

Action of Nitrous Acid on Benzenylamidethoxime. By F.

TiEMAA'N .{Ber., 24, 3453—3458; compare Tiemann and Kriiger,

Abstr., 1884, 1325; 1885, 790).—The author finds that when sodium'

nitrite is added in molecular proportion to a solution of benzenylamid-
ethoxime acidified with a mineral acid or a strong organic acid, the

character of the product depends on the acid employed. Benzenyi-

ethoxime chloride (loc. cit.) is formed in the presence of hydrochloric

acid.

Benzenylethoxime bromide, CPhBrilSTOEt, is obtained by dissolving

the amidethoxime (1 mol.) in hydrobromic acid (2 mols.), coolings

cautiously adding a solution of sodium nitrite (1 mol.), gently heating

at 40° until the evolution of nitrogen ceases, extracting with ether^

and, after evaporating the solvent, distilling in a partial vacuum; it

is an oil, insoluble in water, but readily soluble in alcohol and ether,

and boils at 150° (45 mm.).
Benzenylethoxime rdtrite, N02*CPh'.N0Et, is formed when a solution

of the amidethoxime (1 mol.) in dilute sulphuric acid is treated with
sodium nitrite (2 mols.) in the cold. It is an oil of little stability,

which dissolves in hot alkalis with decomposition, and is quickly con-

verted into benzoic acid and ethoxylamine by hydrochloric acid
;

when it is shaken with cold potassium hydroxide solution and carb-

onic anhydride passed through the solution, ethyl benzhydroxamate is

formed.
Benzenylethoxime acetone, OAcCPhlNOEt, is prepared by dissolving

benzenylamidethoxime in concentrated acetic acid, adding sodium
nitrite solution at the temperature of the room, carefully neutralising,

and extracting with ether; it is an oil which does not solidify decom-
poses into phenyl isocyanate on distillation, undergoes partial decom-
position on boiling with water, and is readily soluble in alcohol and
ether ; when carefully warmed with a solution of potassium hydroxide
in dilute alcohol, the potassium derivative of ethyl benzhydroxamate
is obtained. A. R. L.

Dyeing with Aniline-black in the Dry Way. By S. Grawitz
(Compt. rend., 113, 746—747).—It is well known that d^^eing with
aniline-black in the dry way seriously weakens the fibre, and that

this result cannot be avoided by using a neutral salt of aniline.

According to Nietzki, aniline-black is a monobasic tetramine, and,

if this be so, its formation will be represented by the equation

4C6H7Nr,HCl + 40 = C24H,oN4,HCl + 3HCI + 4H20. The hydro-
gen chloride liberated in contact with the dry cellulose converts it

into hydrocellulose and weakens the fibre. The remedy lies in adding
acetates, or other organic salts of the alkalis or alkaline earths, to.
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the mixture for producing the black. Koechlin lias stated that the

presence of acetates prevents the formation of the black, but the

author finds that this is not the case when the quantity of acetate

jidded contains less than one equivalent of base for each equivalent of

acid present in the form of aniline salt. Half an equivalent gives

comparatively little protection, but the maximum benefit is obtained

with a quantity of acetate equivalent to three-fourths of the aniline

salt present, a result which supports Nietzki's view, according to

which three-fourths of the acid in the aniline salt is liberated in the

process of oxidation. C. H. B.

Thiophenylcarbamides. By S. Paschkowezky (Ber., 24, 3492).

—Tlie author has received a private communication from Bernthsen,

in which he points out that the differences in the melting points

lecorded for thiodiphenylcarbamide chloride and dithiotetraphenyl-

carbamide by Paschkowezky (this vol., p. 164), and by Frankel
(Abstr., 1885, 1130), are due to the latter having neglected to correct

the values he obtained. A. R. L.

Action of Potassium Cyanide on Halogen Derivatives of
Ketones. By A. Obregia (Annalen, 266, 324—358).—The potassium
derivative of cyanacetophenone is formed, with evolution of hydrogen
cyanide, when bromacetophenone (1 mol.) is treated with potassium
cyanide (2 mols.) in dilute alcoholic solution ; after evaporating the

alcohol and taking up the residue with water, the filtered solution is

acidified, and the precipitated cyanacetophenone recrystallised from
boiling water. The yield of pure cyanacetophenone (m. p. 80—81")

is 64 per cent, of the theoretical; its aqueous solution has an acid

i-eaction. The sodium derivative crj'^stallises in small, nacreous plates,

is readily soluble in alcohol, and is only slowly decomposed by carbonic

anhydride ; the ammonium derivative is unstable ; on treating a solu-

tion of the sodium derivative with metallic salts, the corresponding
metallic derivatives are precipitated. The hydrazone separates from
alcohol in almost colourless crystals, melts at 134—135° with previous

softening, and is very readily soluble in ether and chloroform, but only
moderately easily in cold alcohol, and insoluble in cold water.

A compound of the composition C9H8N2O is formed when an alkaline

solution of cyanacetophenone is treated with hydroxylamine at the

ordinary temperature ; it crystallises in colourless, lustrous, rectangular

plates or short needles, melts at 110—112°, and is readily soluble in

chloroform, alcohol, benzene, ether, and acetone, but almost insoluble

in light petroleum, cold alkalis, and concentrated ammonia ; it has a

neutral reaction, and crystallises unchanged from hot soda. The
hydrochloride m.e]ts at 98—100"; the sw/p/ia^e decomposes at 169—173",

and is resolved into its components by cold water. When boiled with
dilute acids, it yields cyanacetophenone and phenylisoxazolone ; the

last-named compound is also formed when an alcoholic solution of

cyanacetophenone and hydroxylamine hydrochloride is kept for a long

time. It will be seen that the compound just described does not show
all the properties of a true oxime ; its constitution is probably repre-

1 P 1 dl2*CU -»TTX
sented by the formula 1^, .^_>J\H.^ CPh . N"^
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Benzoylacetamide, CHzBz'CO'NHa, is obtained when cjanaceto-

phenone is treated with concentrated sulphuric acid at the ordinary

temperature, and, after keeping for about 48 hours, the product pre-

cipitated with ice; it crjstaUises from hot water in lustrous needles

or prisms, melts at 111—113°, and is almost insoluble in light

petroleum, and only moderately easily soluble in benzene and ether,

but readily in alcohol, chloroform, acetone, alkalis, and ammonia; it

lias a neutral reaction, and its solutions give an intense violet colora-

tion with ferric chloride. It is decomposed by boiling alkalis with

formation of ammonia, acetic acid, and benzoic acid, and when heated

alone or with water, it yields carbonic anhydride and acetophenone.

The hydrazone crystallises from dilute alcohol in yellowish needles,

melts at 128—130°, and is soluble in ether. When benzoylacetamide

is treated with hydroxylamine hydrochloride in alcoholic or ammonia-
cal solution, it is converted in phenylisoxazolone.

The crystalline compound (m. p. 179—180°) obtained by treating

chloracetone with potassium cyanide in aqueous solution (compare

Hantzsch, Abstr., 1890, 1094) has the molecular formula C8H10N2O2,

as was proved by molecular weight determinations, by Raoult's

method, in glacial acetic acid solution, and its constitution is prob-

ably that of a (3-methylhydroxy-^-cyanacetobutyronitrilef

CN-CHAc-CMe(OH)-CH./CN-.

HydroxyhydrocyanomesiteneIacto7ie, CN'C^^ ' , the

niirile of hydroxyhydroisodeliydracetic acid, is obtained when the crystal-

line compound (m. p. 179—180 ) just mentioned is dissolved in very
dilute sulphuric acid ; it crystallises from hot water in colourless,

lustrous needles, melts at 65°, and is very readily soluble in alcohol,

chloroform, benzene, acetone, and boiling water, but only moderately
easily in ether, and almost insoluble in light petroleum. Its aqueous
solution gives, with ferric chloride, first a brownish, and then a A'iolet,

coloration ; the freshly prepared solution in dilute alcohol has only a

very feebly acid reaction, but after keeping for some time the acidity

increases very considerably. It dissolves unchanged in cold, con-

centrated acids, and also in alkalis, ammonia, and alkali carbonates.

The Z^romo-derivative, CsHsBrlSrOa, can be prepared by treating the

lactone or the crystalline compound (m. p. 179—180°) with bromine
in alcoholic solution ; it crystallises from dilute alcohol in slender,

lustrous needles, melts at 98— 100°, and is readily soluble in benzene,

chloroform, ether, alcohol, and boiling water; its aqueous solution

has an acid reaction, and only gives a slight violet coloration with
ferric chloride after having been boiled.

^-Hydroxii-^l-acetoisovaJeric acid, CH2Ac'CMe(OH)'CH2*COOH, is

formed, with liberation of carbonic anhydride, when the lactone is

boiled with barium hydroxide until the evolution of ammonia is at an
end ; it is a thick, yellow, odourless liquid, readily soluble in water,

alcohol, and ether. The phenylhydrazone is an oil ; the paratolyl-

hydrazone is a yellowish, very unstable substance, and decomposes at

81—85°. The barium salt is a yellowish, amorphous powder, readily

soluble in water and alcohol ; it seems to have the composition
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(C,Hn04),Ba + C^H.oO.Ba. The silver salt, 2C,H,i04Ag + aHi,AA?2
+ H2O, is very unstable, and very readily soluble in cold water. The
copper salt is a green, vitreous, hygrosoopic substance.

A compound of the composition C8H13N3O4 -h 3H2O is obtained
when hydroxjhydrocyanomesitenelactone is treated with, hydroxyl-
amine in very dilute alkaline solution, and tbe precipitate recrysta'^

lised from boiling water, from which it separates in colourless, lustrous

needles; it slowlj loses the whole of its water over sulphuric acid,

the anhydrous crystals decomposing at 184:—185°. It is very spar-

ingly soluble in ether, acetone, light petroleum, and cold water, buc
more readily in alcohol, chloroform, benzene, and boiling water; its.

aqueous solution has a pronounced acid reaction, and gives, with
ferric chloride, a brownish-violet coloration. This compound is prob-
ably the lactam of ^-methylhydroxy-7-acetoxime-<5-isonitrosoamido-

valeric acid, and ifcs constitution may be represented by the formula

NOH:CMe.CH<«(j^^OH^)-^H>CO. P. S. K.

Action of Amrronia and Aniline on Halogen-substituted
Nitrobenzoic Acids. By A. Gbohmann (Ber., 24, 8808—3815).—
In a previous communication (Abstr., 1891, 305), the author has shown
that the halogen in the ethyl salt, amide, and anilide of 4 : 3-bromo-
nitrobenzoic acid may be readily replaced by the amido- and anilido-

groups ; in the present paper he describes similar experiments made
with 2 : 5-bromonitrobenzoic acid.

2 : h-Bromo7iitrohenzoiG chloride^ NO-i'CeHaBr'COCl, is readily ob-

tained by the action of phosphorus pentachloride on the acid, and
crystallises from alcohol in greyish crystals melting at 63°. The
amide, NOa'CeHaBr-CONHa, is prepared from the chloride by warm-
ing with ammonium carbonate on the water-bath, and crystallises

from alcohol in white, lustrous needles which melt at 197—198'
;

the anilide, NO^'CeHaBr'CO'NHPh, obtained by gently warming the

chloride with aniline, forms yellowish- white, acicular crystals, and
melts at 166°; both compounds are soluble in alcohol and acetone,

and insoluble in water and benzene.

When ethyl 2 : S-bromonitrobenzoa-te is heated in a sealed tube with
alcoholic ammonia, it is converted into ethyl 2 : b-amidonitrobenzoatey

N02*C6H3(NH2)*COOEt, which crystallises from alcohol in pale-

yellow needles melting at 148°. If aniline be substituted for ammonia,
the corresponding ethyl 2 : b-anilidonitrohenzoate is obtained ; it sepa-

rates from alcohol in small, yellovr plates, and melts at 118°. The
amide and anilide above described also readily react with ammonia
and aniline respectively, forming the corresponding amido- and
anilido-compounds. 2 : h-Amidonitrohenzamide,

NO^-CeHaCNHO'CONHa,

crystallises in orange-yellow needles, and melts at 230° ; 2 : 5-aniUdo-

nitrobenz anilide, N02*C6H3(NHPh)*CO*NHPh, separates from alcohol

in tufts of very slender, yellow needles, resembling silk fibres, and
melts at 159°.

, 2 : 4-Chloronitrobenzoic chloride is prepared from the acid in the
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usual manner, and is a yellowish-brown substance melting at 115°.

It is converted by amnionium carbonate and aniline respectively into

the ar}iide and anilide ; the former crystallises from alcohol in grey
scales, and melts at 172°, whilst the latter is a white, amorphous sub-
stance melting at 1G8°, In these compounds, unlike the 4 : 3- and
2 : 5-compounds, the halogen cannot be displaced by further heating
with ammonia or aniline. The same is also true of 4 : 2-chloronitrO'

benzoic acid, which was prepared by displacing the amido-group in

4 : 2-amidonitrotoluene by chlorine and oxidising the chloronitro-

toluene thus obtained.

From these results, it appears that when the nitro- and carboxyl-

groups are simultaneously in the orfcho- and para-position relatively to

the halogen, the latter may be readily displaced, but that this is

no longer possible w^hen one of these groups takes up the meta-
position.

To his previous communication on 4 : 3-bromonitrobenzoic acid

{loc. cit.), the author adds that this acid is converted by alcoholic

ammonia at 170° into the 4 : 3-amidonitrobenzoic acid described by
Griess (Ber., 5, 855) and Salkowski (Annaleii, 173, 53).

H. G. C.

Oximes of some Ketonic Acids. By F. Garelli (Gazzefta, 21,
ii, 173—188).—In a previous memoir (Abstr., 1891, 711), the author
reported his inability to prepare the oximido-compounds of dioxy-
methylenephenylglyoxylic acid, apionylglyoxylic acid, and para-
raethoxyglyoxylic acid ; he has, however, since succeeded in preparing
them, and finds them to be very unstable, readily losing the elements
of water and carbonic anhydride, and yielding the corresponding
iiitriles.

Methyl dioxymethylenephenylglyoxTjlate, CHa^C^^^CeHa'CO'COOMe,

is prepared by saturating a solution of dioxymethylenephenylgly-
o>cylic acid in methyl alcohol with dry hydrogen chloride. The
alcohol is distilled off and water added ; the salt separates as an oil

which soon solidifies, and is crystallised from dilute alcohol. Small
colourless needles, melting at 66°, soluble in alcohol and ether, and
almost insoluble in water, are thus obtained. The alcoholic solution
of this ethereal salt is treated with a slight excess of hydroxylamine
hydrochloride and heated in a reflux apparatus on the water-bath
for two hours. The alcohol is distilled oft', the residual oil dis-

solved in dilute potash, filtered from a small quantity of piperonyl-
nitrile, and the solution saturated with carbonic anhydride ; methyl
dioxymethylenephenyJoximidoacetate is then thrown down, and on
reprecipitation from its solution in benzene, by the addition of light

petroleum, is obtained in tufts of small crystals melting without
decomposition at 102°, This substance is soluble in water and
alcohol, and on hydrolysis with dilute potash at a temperature below
60", yields dioxymethylenephenyloximidoacetic acid

CH2<^>C6H3-C(NOH)^-COOH,

as a whiteish mass ; on precipitation from its acetic solution by light
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petroleum, it may be obtained in minute crystals, soluble in sodium
carbonate solution, alcohol, ether, benzene, and water. It melts with
decomposition at 150—151°, and its aqueous solution gives white
precipitates with lead and mercury salts and a green precipitate with
copper acetate in concentrated solutions. This acid may also be pre-
pared by heating a dilute solution of dioxjmethylenephenylglyoxylic
acid at 60—70" with the calculated quantity of hydroxylamine
hydrochloride. It is readily converted into piperonylonitrile by pass-

ing a current of dry hydrogen chloride into its ethereal solution ; the
conversion also proceeds spontaneously in dilute aqueous solutions,

and is hastened by the presence of acids or of hydroxylamine hydro-
(rhloride. The acetyl derivative is obtained on heating it with a
slight excess of acetic chloride ; on cooling, colourless, rectangular
prisms separate, melting with decomposition at 139—140°. When
hydrolysed at Q° with dilute potash and extracted with ether, the
oxime is regenerated ; at higher temperatures, the nitrile is the
j)rincipal product of the action.

Compounds analogous to those of dioxymethylenephenylglyoxylic
acid may be prepared from apionylglyoxylic acid by the same

methods, ife^%Z ajoionylglyoxylate, CH2<Q>-C6H(OMe)2-CO-COOMe,

crystallises from dilute alcohol in needles melting at 62"
; it is very sol-

uble in alcohol and ether, sparingly in benzene, and insoluble in water.

Its oxime, CH,<^>C6H(0Me),-C(N0H)^-C00Me, is obtained in

minute, colourless crystals melting at 129° without decomposition
;

on hydrolysis, it yields apioriyloxirnidoacetlc acid in splendid, white
scales, very soluble in alcohol, sparingly in boiling water, less so in

benzene, and insoluble in ether. Its aqueous solution gives no pre-

cipitate with salts of lead, copper, or mercury. No acetyl derivative

could be prepared.

Faramethuxyphenyloximidoacetic acid, OMe*C6H4*C(]S'OH.)^*COOH,
is prepared from paramethoxyphenylglyoxylic acid in the manner
indicated above, and separates from ethyl acetate in large, colourless

crystals, very soluble in water, alcohol, and ether; it melts at
145—146° with complete decomposition. The a-oximido-acid cannot
be prepared by carrying out the reaction at 0°. On heating with
acetic anhydride or acetic chloride, a small quantity of an acetyl

derivative is obtained. It melts with complete decomposition at

118°, is decomposed with Ibrmation of anisonitrile by cold solutions

of the alkali carbonates, and on hydrolysis at 0°, yields only the
original /i?-oximido-acid.

Ciamician and Silber (Abstr., 1890, 965) found that isosafrole

yielded piperonylic acid and dioxymethylenephenylglyoxylic acid on
oxidation with permanganate, the author finds that a small quantity

of dioxymethylenephenylglycoUic acid is also produced (30 grams of

isosafrole yield 0*5 gram of the acid). This acid is separated by
means of its solubility in water, and melts at 156°, not at 152—153°,

as found by Lorenz (Abstr., 1881, 727).

The ketonic acids obtained from safrole, anethoil, methyleugenol,

and apiole, when dissolved in benzene and treated with thiophen in
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concentrated sulphuric acid solution, impnrt an intense red colora-

tion to the thiophen, the benzene solution remaining colourless ; on
dilution, the solutiou becomes successively violet and dirty ^reen.

The solutions of these acids in phenol, when heated with concentrated

sulphuric acid on the water-bath, soon turn blue; gas is then abund-
antly evolved and the solution becomes red; on pouring the product
into water, the colouring matter separates as a flocculent precipitate

insoluble in water, but readily soluble in soda, and in solutions of the

alkali carbonates. A green colouring matter is produced on heating

the acids with dimethylaniline and zinc chloride.

W. J. P.

Derivatives of Mesitylene. By E. Feith {Ber., 24, 3542
—3545 ; compare Glaus, Abstr., 1890, 979, and Dittrich and Meyer,
Abstr., 1891, 1224).—The air-dried barium salt of raesitylglyoxylic

acid contains 8 mols. H2O, of which it loses two over sulphuric acid.

The zinc salt, with 4H2O, crystallises in lustrous plates and loses

3 mols. HoO over sulphuric acid. The methyl salt, CjoHuOu, boils at

about 17(J° under a pressure of 100 mm. When mesitylgiyoxylic acid

is heated, it is decomposed into trimethylbenzaldehyde and trimethyl-

benzoic acid, the methyl salt of which crystallises in colourless plates

melting at 139—140°.
Trimethijlbenzaldehyde, CeHoMes-CHO, is an oil, boils at 235—240%

and gradually oxidises on exposure to the air; its oxime^

CeH^Mea-CHiNOH,

crystallises in small needles, melts at 127°, and dissolves freely in

alcohol, ether, and alkalis; its hydrazone, CfiHaMea'CHil^aHPh,
separates from dilute alcohol in colourless crystals, and is ^^erj un-
stable.

Mesitylgly collie acid, C6H2Me3-CH(OH)-COOH, prepared by re-

ducing mesitylgiyoxylic acid with sodium amalgam in alkaline solu-

tion, crystallises from water in large, well-defined, transparent plates,

melts at 147°, and is readily soluble in alcohol and ether, but only
sparingly in cold water. The silver salt, CnHiaOaAg, is amorphous.
The methyl salt, daHieOs, prepared from the silver salt, separates

from light petroleum in colourless, nodular crystals, and melts

at 92°. The cMoralide, C6H.2Me3-CH<^^ ~>CH-CCl3, is formed

when the acid is heated at 120—130° for two days with anhydrous
chloral; it crystallises from light petroleum in well-defined plates,

melts at 125°, and is readily soluble in benzene, chloroform, and
ether, but more sparingly in alcohol. F. S. K.

Thiocoumarin and its Analogues. By F. Aldhingen (Ber., 24,
3t59—346G).—Tiemann has shovyn (Abstr., 1886, 880) that thio-

coumarin is formed when coumarin is fused with phosphorus penta-
sulphide. The object of the present work was to examine the
behaviour of certain homologues of coumariu and of some other
6- lactones.

^ ^^ ^CHiCMe .

OL-Melhyltliiocoumarin^ CeHj^ 1 , is prepared by heating
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a-metliyl-coumarin (m. p. 90") with phosphorus pentasulphide, boiling

the melt with benzene, crystallising from absolute alcohol, and washin.^

the crystals with carbon bisulphide; it forms yellow needles, melts
nt 122°, sublimes without decomposition, and is insoluble in water
and light petroleum, but readily soluble in alcohol, ether, and
benzene ; it yields a-methylcoumarin on boiling with alcoholic potash*

OL-Methylcoumaroxime, C6H4<] '

, is formed when the a-

methylthiocoumarin is boiled with hydroxylamine in alcoholic solu-

tion ; it crystallises from water or dilute alcohol in colourless needles,

and melts at 166°. Ferric chloride does not give a coloration as with
coumaroxime (see Tiemann, loc. cit.), and the same is true of the

homolofjous compounds to be described ; they are also without action

on Fehling's solution. It dissolves in alkalis and acids, is stable

towards the former, but yields a-methylcoumarin when boiled with
concentrated hydrochloric acid ; the acetyl derivative^

CKCMe'
^«^'<0-lsr-OAc,

obtained by dissolving the oxime in an excess of warm acetic chloride,

melts at 56°. The hydrazone, CeRi<^^ ' is produced by

boiling a-methylthiocoumarin with phenylhydrazine in alcoholic

solution for about a week; it crystallises from alcohol in yellow
iieedles, melts at 116°, is insoluble in water, and dissolves in con-

centrated sulphuric acid with an intense green colour.

The following derivatives of a-ethylcoumarin (m. p. 71°) were
prepared in a similar manner to the methyl compounds :

—

cc-Ethyl-

ihioGOumarin forms small, yellowish-red plates, and melts at 93—94°;

oc-ethyicoumaroxime crystallises in long, white needles, melts at 157^,

and yields an acetyl derivative melting at 61°
; whilst (x-ethylcoumaro-

phenylhydrazone melts at 115°.

Derivatives of a-Isopropylcoumarin (m. p. 54°).

—

a-Isopropylthio-

coumariu forms reddish-yellow needles, and melts at 81°; oc-isopropyl-

thiocoumaroxime crystallises in white prisms, melts at 171°, and yields

an acetyl derivative malting at 85°
; whilst cc-isojpi'upylcoumarophenyl-

hydrazone melts at 1 12°.

Derivatives of Methylumbelliferone (m. p. 114'').—Umbelliferone
is not readily converted into the thio-derivative by fusion with
phosphorus pentasulphide, whereas the methyl derivative exhibits

the same behaviour as coumarin.
1

PTT'CTT
MethylthioumhelUfero7ie, OMe'C6H2<^ ' I ^ , forms yellow needles,

2

melts at 114°, and dissolves in boiling alkalis with decomposition.

Methylumhelliferonoxime crystallises from water in long, felted

needles, melts at 138", and gives a brownish-red colour with ferric

chloride. Methylunihelliferonephenylliydrazone is obtained by boiling

ior a fortnight a mixture of methylthioumbelliferone with phenyl-

hydrazine in molecular proportion, dissolved in alcohol ; it crystallises
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from alcobol in tliick, yellow needles, melts at 115°, and dissolves in

concentrated sulphuric with a bluish-green colour. A. R. L.

Action of Ammonia and Aniline on Negatively-substituted
Halogen-benzenesulphonic Acids. By P. Fischpjr (Ber., 24,
3785—3808).—It was found that in the case of the two chloronitro-

benzenesulphonic acids NO^-CeHgCl'SO.H [CI : NO^ : SO3H = 1:2:4
and 1:4:2 respectively], the two bromosulphobenzoic acids

COOH-CeHaBrSOsH [Br : COOH : SO3H = 1 : 2 : 4 and 1 : 4 : 2

respectively], and bromobenzenedisulphonic acid, C6H3Br(S03H)2
[Br : (S03H)2 = 1:2:4], the action of ammonia or aniline ia to

displace the halop^en by the amido- or anilido-group. In all of these

acids a para- and an ortho-position, relatively to the halogen atom,

are occupied by negative groups.

Metanitroparamidobenzenesulphomc acid, NH2*C6H3(]S'02) 'SOsH
[1 : 2 : 4], is obtained as the ammonium salt by heating metanitropara-
chlorobenzenesulphonic acid with alcoholic ammonia at 120—140°.

The barium salt, (C6H5N2S05)2Ba + 2JH2O, forms yellow crystals;

the acid itself forms an amorphous, yellow precipitate. When laeated

with concentrated hydrochloric acid at 150°, the sulphonic group is

removed, and orthonitraniline is formed ; this proves that the NO2
group and the chlorine atom in the original nitrochlorosulphonic acid
occupy the ortho-positions relatively to each other. Paramidometa-
nitrobenzenesulphonamide, l^'R2'C&B.^(NOi)'^02^'H.'i [1:2: 4], is ob-

tained by heating parachlorometanitrobenzenesulphonamide with
alcoholic ammonia at 120°. It crystallises from alcohol or water in

deep yellow needles or lustrous, golden plates, melts at 20(5—207°,

and is such a feeble base that it forms no salts with acids.

Metanitro-orthamidobenzenesulphouic acid [NH2 : NO2 : SO3H =
1:4:2] was. obtained in the same way as the isomeric acid. The
barium salt, (C6H5]S"2S05)2Ba + H2O, forms yellow crystals. The acid
itself crystallises from water in small, yellow crystals, and yields
paraphenylenediaminesulphonic acid, C6H3(NH2).*S03H, on reduction
by Claisen's method. Its sulphonamide forms yellow needles or plates
melting at 210°.

With parachlorometanitrobenzenesul phonic acid, aniline yields

an aniline salt, N02-C6H3Cl-S03-NH3Ph [=2:1: 4], in lustrous,

white crystals. This, when heated with excess of aniline, yields the
aniline salt of metanitroparanilidobenzenesulphonic acid,

N02-C6H3(NHPh)-S03-NH3Ph [=2:1:4],
Avhich forms large groups of yellowish-brown needles, and dissolves in
alcohol, acetic acid, acetone, and hot water, but not in ether or benzene.
The barium salt, (Ci2H9N2S06)2Ba + H2O, forms lustrous, dark golden
plates. The acid forms orange-coloured crystals, decomposing at 200°

without melting, and dissolves readily in water, alcohol, atetic acid, and
acetone, but not in benzene and ether. The alkali salts, 012119X2805^

a

-\- H2O, &c., are orange-yellow, but at 110° lose water and become
brick-red; the anhydrous salts, however, take up water from the air,

becoming again orange-yellow. The ammonium salt,

,
-^ Ci2H9N2SO,-NH4 + IH2O,



332 ABSTRACTS OF CHEMICAL PAPERS.

forms lustrous, yellow plates. By the action of phosphorus penta-
cliloride on the acid, the siilphochlorl.de is obtained ; it crystallises from
ether in yellowish-brown needles, and with ammonium carbonate yields

the sulphonamide, as lustrous, red crystals melting at 162°. The suJph-

anilide is best obtained by the action of aniline on the chloronitro-

benzenesulphonic chloride ; it forms long, orange-yellow needles, melts
at 157°, and dissolves readily in alcohol, acetone, and acetic acid.

Parayiilidometamidohevzenes^dphonic acid, NHPh'C6H3(NH2)*S03H
[= 1 : 2 : 4], is prepared by reducing the barium salt of the corre-

sponding anilidonitro-acid by Claisen's method ; it forms a crystalline

precipitate, which darkens in the air and gives a violet-red colour

with ferric chloride. The barium salt, (Ci2Hi,N2S06)2Ba + 2H2O,
forms tiny, brownish needles. The sulphanilide, prepared by re-

ducing the corresponding nitrosulphanilide with alcoholic ammonium
sulphide, forms colourless, lustrous needles melting at 157°, and giving

a deep violet colour with concentrated sulphuric acid. The hydro-

chloride forms white needles melting at 181—182° with decomposi-
tion. Metanitroparanilidobenzenesulphonic acid yields orthodinitro-

diphenylamine when heated at 130—140° with concentrated hydro-
chloric acid. By adding potassium nitrite to an acetic acid solution

of this base, orthonitrodiphenylnitrosamine, N02*C6H4-NPh*NO, is ob-

tained. It forms nearly colourless plates melting at 99—100°
; it

does not give Liebermann's nitrosamine reaction with phenol and
sulphuric acid, bat yields a deep violet, and not a deep blue, colour.

Orthochlorometanitrobenzenesulphonic acid yields, with aniline, the

aniline salt, which forms long, lustrous, white needles, decomposing
above 200° without melting. When heated with aniline, this yields

')netanitro-orthanilid(henze7iesidphonic acid, as the aniline salt, in large,

brown needles with a violet lustre ; it dissolves in water, alcohol, and
acetone, but not in ether or benzene. The barium salt,

(CioH9]S-2S05)2Ba + 5H2O,

forms lustrous, orange needles. The acid itself crystallises in small,

lustrous, olive-green plates. The potassium salt forms anhydrous,
orange needles, and with phosphorus pentachloride yields the sulph-

onic chloride, as greenish-yellow needles melting at 102—104° and
readily soluble in ether, benzene, and chloroform. With ammonium
carbonate, it yields the sulpho7iamide, which separates from alcohol

in reddish -yellow crystals melting at 173°, and insoluble in water.

The sulphanilide was obtained from aniline and the chloronitrosulph-

onic chloride; it crystallises from alcohol in lustrous, greenish-yellow

needles melting at 164°. OrthanilidometamidobenzenesuJphonic acid,

NHPh-C6H3(]SH2)-S03H [=1:4:2], is obtained as the bari^im salt,

(Ci3HiiN2S03)2Ba -f H,0 (lustrous, silver-grey plates), by reducing
the barium salt of the corresponding nitro-acid by Claisen s method.
It yields highly-coloured oxidation products ; for example, with feriic

chloride, it gives a red colour passing into violet. The ac-id forms
dark-coloured plates. The sulphanilide, obtained by reducing the

corresponding nitrosulphanilide with alcoholic ammonium sulphide at

120—130°, forms lustrous plates melting at 171°, and gives a violet

colour with strong sulphuric acid. Its hydrochloride blackens at 200°,
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find melts wi til decomposition at 215", and gives an olive-green colour

with ferric chloride.

Paramidometasulphohenzoic acid,

NH2-C6H3(S03H)-COOH [1:2: 4],

is obtained as the diammonium salt by heating the correspondinsf

bromosulphobenzoic acid with alcoholic ammonia at 160- -180°. The
barium salt^ CTHsNSOoBa + 2H2O, forms large, colourless crystal-?,

the potassium salt anhydrous, transparent needles. The acid itself

crystallises from water in slender needles. Parabromometasulpho-
benzoic acid yields with aniline the aniline salt, which crystallises

from water in long, lustrous, white needles, decomposing above 200''

without melting, and when heated with aniline yields the aniline salt

of paranilidometasulph'ihenzoic acid, NHPh-CHH3(S03H)-COO*NH3Ph.
The barium salt, Ci3H9N'S05Ba + S^HgO, with sulphuric acid, yields

the free acid as small, lustrous, nearly colourless plates.

Orthobromometasulphobenzoic acid, SOaH-CeHgBr'COOH [4:1:2],
was prepared by treating orthobromobenzoic acid (obtained by oxidis-

ing orthobromotoluene) with fuming sulphuric acid. When heated

with alco'iolic ammonia at 160— 180'^, it yields the ammonium salt of

the amido-acid. The barium salt, CvHsNSOoBa -|- 2JH2O, forms
colourless crystals. With aniline, the bromo-acid yields an aniline

salt, and this, when heated with aniline in glycerol solution, yields

the aniline salt of orthariilidometasul'phobenzoic acid,

]SrHPh-C6H3(S03H)-COO-NH3Ph [1:4: 2],

in brownish plates. The barium saU, CsHgNSOsBa + 5H2O, forms
lustrous, yellowish plates. The acid crystallises from water in tine

needle-? which decompose without melting.

Amidobenzenemeiadisidphotiic and (disulphanilic acid),

NH2-C6H3(S03H)2 [1:2: 4],

was obtained as the neutral ammonium salt by heating the corre-

sponding bromodisalphonic acid with alcoholic ammonia at 160—180"".

The amidodisidphonamide, NH2'C6H3(S02'NH2)2 [1:2:4], was ob-

tained from ammonia and the bromodisalphonamide. It crystallises

from water in lustrous, white plates melting at 2^35°. The bromodi-
sulphonic acid yields with aniline the dianiline salt, which forms
transparent, colourless plates soluble in water and glycerol, but not
in alcohol. When heated with aniline in glycerol solution, it yields

anilidobenzenemefadisulphonic acid (diphenylamineorthoparadisulphonic

acid), which is very soluble in water, and could not be obtained crys-

talline. The barium salt, Ci2H9NS20eBa -f SHgO, is a yellowish,

amorphous substance. The disulphanilide is best obtained by heatiiig

the corresponding bromobenzenedisulphonic chloride with aniline. It

forms large, yellowish crystals melting at 221—222°, and dissolves

readily in alcohol, less readily in acetic acid, sparingly in glycerol,

and not at all in water. C. F. B.

Acetoximes. By H. Wege (Bar., 24, 3537—3540).—The acetyl

and the isobutyl derivatives of acetoxime were prepared from the
oxinie by Hinsberg's method (Abstr., 1891, 49) ; they are both oils.

VOL. LXii. 2 a
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Acetoximep/ienyfsillphone, CMealN-O'SOgPh, is easily obtained by
shaking a concentrated aqueous solution of acetoxime with soda and
phenylsulphonic chloride; it crystallises from a mixture of ether and
iijjfht petroleum in long, colourless needles, melts at 52*5°, and exploders

at 128°, with formation of phenylsulphonic acid, ammonia, and small
quantities of nitrogen.

Acetoximeparatolylsulphone, CMe2!N*0'S02*C6H,Me, prepared in like

manner, crystallises from dilute alcohol in colourless scales, melts at
89°, and decomposes at 135° with a slight explosion. The correspond-
ing ^-naphthyl derivative, C13H13NO3S, crystallises from alcohol in

colourless or reddish plates melting at 87°.

When camphoroxime is shaken with soda and phenylsulphonic
chloride, it seems to be converted into campholenonitrile. Benzo-
phenoneoxime, under the same conditions, is converted into benz-
anilide; a similar intramolecular change also takes place when the
chlorides of paratoluenesulphonic acid and naphthalenesulphonic acid
are employed in the place of phenylsulphonic chloride.

F. S. K.

Action of Sulphonic Chlorides on Orthamidobenzamide.
ByE. Franke (/. pr. Chem. [2], 44, 417—432; compare Abstr., 1887,
1043, 1044; 1890, 1289).—Benzenesulphoneorthamidobenzamide
(Abstr., 1890, 1289) is insoluble in cold water and light petroleum,
but dissolves in alcohol; it does not yield an anhydride when heated
with water.

l^thyl henzenesulphoneorthamidohenzoate, COOEt*C6H4'NH'S02Ph,
obtained by the action of ethyl orthamidobenzoate (Abstr., 1885, 665)
on beuzenesulphonic chloride, crystallises from aqueous alcohol in

white, quadratic prisms, melts at 92*5°, and dissolves easily in absolute

alcohol, but not in water. When heated with aqueous ammonia at

140° for seven hours, or with alcoholic ammonia at 160° for 12 hours, it

is converted into benzenesulphoneorthamidobenzamide ; with alcoholic

methylamineat 140°, it yields benzenesulphoneorthamidobenzomethyl-
amide (see below).

The potassium and silver compounds of benzenesulphoneorthamido-
benzamide are described, and the precipitates which the base gives

with several of the salts of the heavy metals are detailed ; the metals
displace 1 atom of hydrogen from a molecule of the amide. The
author retracts his former statements as to the obtaining of a hydro-
chloride and methyl derivative melting at 116° from benzenesulphone-
orthamidobenzamide (Abstr., 1890, 1289).

The author did not succeed a second time in obtaining an anhydride

by acting on benzenesulphoneorthamidobenzamide with phosphoric
anhydride, or by dissolving it in dilute sodium hydroxide solution and
precipitating by hydrochloric acid, or by heating it in alcohol at

210° (Abstr., 1890, 1289). Anhydrohenzenesulphoneorthamidohenz-
CO'NH

amide, C6H4<C^ . dj/^pi ' ^^» however, readily obtained by heating a

mixture of benzenesulphoneorthamidobenzamide and phosphoric chlor-

ide in molecular proportion, first at 60— 70°, and finally at 175°; the

mass is afterwards extracted with benzene, the solution precipitated
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with water, and the compound recrjstallised from dilate alcohol. It

crystallises in pale yellow needles, melts at 145°, is very soluble in

alcohol and hot benzene, less so in chloroform, ether, and water ; it

also dissolves in alkalis, and is precipitated nnchanged by acids.

When heated with concentrated hydrochloric acid, it is decomposed.

Its sodium, silver, and potassium compounds were prepared.

Benzenesul^honeorthamidohenzom ethylamide,

NHMe-CO-CeH^-NH-SO^Ph,

is obtained as described above, or by heating anhydrobenzenesulphone-
orthamidobenzamide with potassium hydroxide and methyl iodide in

alcohol in a sealed tube at 120°, or by bring^ing together orthamido-
benzomethylamide and benzenesulphotiic chloride in molecular pro-

portion. It crystallises from aqueous alcohol in white needles,

melts at 11 4'^, and is insoluble in cold water and light petroleum, but
easily soluble in hot benzene, ether, and alcohol.

BenzenesulphoneorthoTnethamidobenzamide,

NH2-CO-C6H4-NMe-S02Ph,

is prepared by heating molecular proportions of orthomethamidobenz-
amide (Ahstr., 1887, 1044) and benzenesulphonic chloride together on
the water-bath ; the new compound is extracted from the product
by very dilute alcohol, and recrystallised from hot benzene. It

forms beautiful, rhombic laminee, melts at 154° (uncorr.), and dissolves

readily in warm alcohol and in warm, dilute alkalis ; it is precipitated

unchanged from the alkaline solutions on the addition of an acid.

Benzenesulphoneorthamidobenzophenylamide,

NHPh-CO-C6H4-NH-S02Ph,

prepared from benzenesulphonic chloride and orthamidobenzophenyl-
amide, crystallises in needles which melt at 144— 144*5°. Benzenesulph-

oneorthamidohenzoylphenylhydrazine, N2H.2Ph'CO'C6H4'NH*802Ph, was
obtained by heating benzenesulphonic chloride and orthamidobenzoyl-
phenylhydrazine together at 130—140°; the dirty-white needles

which crystallised from water melted at 140—142°, but the yield was
very small, and further investigation is needed.

Methylsulpho7ieorthamidohenzamide, NH2*CO'C6H4'NIJ*S02Me, is ob-

tained by the action of methjlsulplionic chloride (b. p. 160—161°)

on orthamidobenzamide ; it crystallises from hot, dilute alcohol in

almost white, very slender prisms, which melt at 156—157°; an
anhydro-derivative could not be prepared.

When sulphuryl chloride and orthamidobenzamide react, dichlor-

anthranilamide, NH2'CO'C6H2Cl2*NH2, is produced; this crystallises

in dirty-yellow needles, and melts at 175—176''; on hydrolysis, it

yields Dorsch's dichloranthranilic acid melting at 223—225° (Abstr.,

1886, 360). Dorsch, however, gives the melting point of the amide
corresponding with his acid as 284°. A. G. B.

Displacement of Halogen Atoms in the Benzene Ring. By
M. ScHOPFF (Ber., 24, 3771—3784; compare Abstr., 1891, 304).—
The general result of this research may be expressed thus:— If in

2 a 2
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tlie benzene ring in which the halogen atom is contained there are

also two negative groups, like or unlike, in the ortho- and psra-

positions relatively to this atom, then other groups, such as -NH,
•NHR, and 'OH, can easily be substinuted for the halogen ; but if

only one negative group is present, no such replacement occurs,

except w^hen this one group is 'NO^. The negative groups may be

•NO,, -SOaH, -COOH, -CO-R, or -COH.
Varahrcniowetanitrohenzo'phenone, NO/CeHgBrCOPh [Br : NO2 : CO

= 4:3:1], is obtained by heating benzene with parabromometa-
nitrobenzoic chloride in the presence of aluminium chloride. It forms
white plates melting at 112—113^, and dissolves easily in benzene,

acetone, chloroform, ether, and acetic acid, less easily in light petr-

oleum. When heated with alcoholic ammonia a,t 130°, it yields

paramidometanitrobenzophenojie, NH2*C6H3(NOo)*COPh, as small,

yellow needles melting at 135°, and dissolving very readily in water.

With alcoholic ethylaraine, it yields parethylamidometam'trohevzo-

p'>enone, NHEt*C6H3(N'Oo)'COPh, as yellow needles melting at

99—100°, and with aniline, paranilidometanitrohenzophenone,

NPHh-C6H3(N02)-COPh,

as orange-coloured needles melting at 157°.

Diparahromometanitrohenzophenone,

NOz-CsHaBr-CO-CeHiBr [Br : ISTOa : CO = 4 : 3 : 1 and CO : Br = 1 : 4],

is obtained by warming parabromometanitrobenzoic chloride and
bromobenzene with aluminium chloride in carbon bisulphide. It

forms needles melting at 118°, and has the same solubility as the

monobronio-compound. With alcoholic ammonia at 130°, it yields

paramidometanitroparahromohenzophenone,~^^-i'GJ^z(J^O'^'CO'Q^.iBr,

as a yellow substance melting at 171°. The corresponding anilido-

derivative, NHPh-CaH3(N02)-CO-C6H4Br, forms yellow needles melt-

ing at 18U°.

Diparabromodimetanitrohenziphenone,

COCCcH^Br-NOOa [Br : (NO^) : CO = 4 : 3 : 1],

is obtained by treating either diparabromobenzophenone or dipara-

bromometanitrobenzophenone with fuming nitric acid. It forms
needles melting at 152—153^. With aniline, it yields diparajiilidodi-

metanitrohenzuphenone, CO[C6H3(N'02)*NHPh]2, melting at 219°.

OrtliohromoTiietarntrohenzophenone, N02'C6H3Br'COPb, melting at

115°, was prepared in a similar manner to the isomeric purabromo-
compound, and resembles the latter in its chemical behaviour; with
aniline, it yields orthanilidometanitrohenzophenone in lemon-coloured
needles melting at 135°.

Farahromometmiitrohenzaldehyde, N02*C6H3Br'CHO [Br : NO2 : CO
= 4:3:1] (the aldoxime of which, NOa'CeHaBr-CHiNOH, forms
yellow needles melting at 145— 146"^, and dissolves readily in alcohol,

less readily in w^ater), when boiled with aqueous soda, yields para-
hydroxymetanitrobenznldehyde, OH*C6H3(N02)*CHO, which crystallises

from water in yellowish-brown needles melting at 139—140 5°. The
/i^(i/a^;o72e.OH*CcH3(N02)'CH!!N'2HPh, crystallises from alcohol in small.
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dark-red needles melting- at 175—17fi°. The aldehyde is identical with
the substance obtained bj nitrating parahydroxybenzaldehjde.
When asymmetrical bromoxylene, CeUgMeaBr [Br : Me2 —1 :2 : 4],

is boiled with aqueous potassium permanganate, it is oxidised to

asymmetrical bromisophthalic acid, C6H3Br(COOH)2, but a little asym-
metrical hydroxyisophthalic acid, OH*C6H3(COOH)2, is also formed.
To separate these, they are converted into their ethereal salts, of

Avhich that of the hydroxy-acid may be removed by dissolving it in

dilute aqueous soda, which does not dissolve the other salt. Asym-
metrical etliijl bromisophthalate, C6H3Br(COOEt)2, is thus obtained

pure ; it is a colourless oil with an odour like that of rum ; it boils at

320—325° under 365 mm. pressure, and, when treated with concen-
trated hydrochloric acid, yields asymmetrical bromisophthalic acid,

CeH^BrCCOOH),. [Br : (C60H)2 = 1:2:4]. This forms white
needles melting at 283°, and subliming without decomposition ; it

dissolves readily in alcohol, sparingly in water. It is identical with
the acid obtained by oxidising a- and /3-bromocymene with nitric acid.

The ammonium salt forms fine, colourless, asymmetric crystals

(a :b : c = 1'5030 : 1 : 9753
;

yS = 70°) which decompose at*'lOO^

The barium, salt is white ; the copper and silver salts form respectively

light-blue and white precipitates. The acid may also, although less

conveniently, be obtained by saponifying parabromometacyanobenzoic
acid, CN'CeHaBrCOOH, with concentrated hydrochloric acid. This
acid is obtained from parabromonietamidobenzoic acid by the action

of sodium nitrite on an aqaeous solution in the presence of copper
cyanide. It forms white needles melting at 186°, and subliming
without decomposition. It dissolves readily in hot water and ah ohol

;

the copper and lead salts form respectively light-green and yellowish-

brown precipitates. Asymmetrical bromisophthalic acid yields the

corresponding hydroxy-acid with alkalis or alkaline carbonates, and
with ammonia the corresponding amido-acid.

Farabromometasulphobenzaldehyde,

SOaH-CeHaBr-CHO [Br : SO3H : COH = 4:3:1],

is obtained as the barium salt, (C7H4BrS04)2Ba + SHsO, by heating
parabromobenzaldehyde with fuming sulphuric acid at 150~. and
saturating with barium carbonate. It does not lose all its water until

heated to 220°. When boiled with aqueous sodium carbonate, it

yields the sodium salt of parahydroxymetasulphobenzaldehyde,
S03Na-C6H3(ONa)-CHO. C. F. B.

Friedel-Crafts' Synthesis. By M. Sohopfp (Ber., 24, 3766—
3770).—When haloid derivatives of benzene are treated with acetic

or benzoic chloride in the presence of aluminium chloride, the acetyl

or benzoyl group takes the para-position relatively to the halogen,
forming respectively parabroraacetophenone, C6H4Br*COMe (the

hydrazone of which, C6H4Br*CMe!N2HPh, forms yellowish p]ate3

melting at 126°), and parachlorobenzophenone, CeHiCl'COPh. If

the para-position is already occupied, no reaction occurs, as in the case
of paradibrorao- and paradiiodo-benzene, and of 1 : 4-dibrorao-

naphthalene.
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With parnbroniobenzoic clilorlde and bromobenzene, the reaction

takes place much less easily, and besides diparabromobenzophenone
(ihe hydrazoiie of which, C(C6H4Br)2!N2HPh, forms yellow plates

melting at 138°), some monobromobenzoplienone is also formed.

The homologues of the halogen benzenes react, although less

easily than these, if the para-position to the halogen is still nn-

substituted ; in the opposite case, no reaction takes place, as, for

example, with parabromotoluene and unsymnietrical bromometa-
xylene, CgHaBrMea [Br : Meg = 1:2:4]. Orthobromotoluene and
acetic chloride yie\d parabromometatoluyl methyl ketone^

CeHaBrMe-COMe [Br : Me : COMe =4:3:1],

as a yellowish oil with a feeble-greenish fluorescence boiling at

269—272°; when oxidised with permanganate, it yields parabromo-
metatoluic acid. Bromoparaxylene and acetic chloride yield a small

quantity of hromoparaxylyl methijl ketone, CeHaBrMeo'COMe
[Br : Me2 : COMe = 4:3:6:1], which melts at 3y". C. F. B.

Deoxybenzoins. By H. Wege (Ber., 24, 354^0—3642) .—Benzyl
orthoxylyl ketone, CH2Ph*CO*C6H3Me2, prepared by Friedel and Crafts'

method from orfchoxylene and phenylacetic chloride, crystallises in

yellow plates, melts at 95°, and boils at 210—220"^ under a pressure of

25 mm. ; it is soluble in alcohol, ether, and light petroleum, and its

o.rime crystallises from light petroleum in lustrous, colourless needles.

The benzyl derivative, CHzPh-CHPh-CO-CeHaMca, obtained by boiling

the ketone with an alcoholic solution of benzyl chloride and sodium
ethoxide, crystallises from light petroleum in lustrous needles melting
at 75°. The isohutyl derivative, C4H9-CHPh-CO-C6H3Me2, forma
colourless or yellowish crystals, and melts at 91'5°.

Benzyl metaxylyl ketone is a thick, yellow oil, boils at 206—208°

under a pressure of 22 mm., and is readily soluble in ether, but more
sparingly in alcohol ; its benzyl derivative boils at 365—375°.

Benzyl paraxylyl ketone boils at 220—230° under a pressure of

26 mm. ; its oxime, CieHnNO, melts at 99°, its hydrazone at 96°, and
its benzijl derivative at 60*5°. P. S. K.

Stereochemical Isomerism of Nitrogen Compounds. By A.
Hantzsch and F. Kkaft {Ber., 24, 3511—3528).—The authors have
prepared a number of compounds, other than oximes, having the

X .

general formula ^]>C!NZ, with the object of ascertaining whether

such substances are capable of existing in stereochemically isomeric

forms ; if such were the case, there would be strong grounds for

thinking that Auwers and Meyer's explanation of the isomerism of

oximes is incorrect, because their hypothesis is based on the supposi-

tion that this isomerism is due to the peculiar constitution of hydroxyl-
amine.

Paramethoxyhenzhydrylamine, NHg'CHPh'CfiHi'OMe, is obtained
when either of the stereochemically isomeric paramethoxybenzo-
])henoneoximes is reduced with sodium amalgam in the cold; it is a

thick, optically-inactive oil, yields a sparingly soluble crystalline
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h}/d7-nchlo7-ide meltrng Sbt 191°, and a crystalline act^^Z derivativ^e which
melts at 159°. The formation of a base isomeric with the above was
not observed.

Imidohenzophenone hydrochloride, CPh2!NH,HCl, is formed when
benzophenone chloride (1 mol.) is heated with ethyl amidoformate

(3 mols.) at about 130° until the evolution of hydrogen chloride

ceases ; it is a colourless, crystalline powder, sublimes when heated,

and is insoluble in ether and benzene, and only moderately easily

soluble in chloroform; it is quickly decomposed by cold vv^ater, yield-

ing benzophenone and ammonium chloride. Imidohenzophenone, pre-

pared by passins: anhydrous ammonia into a chloroform solution of

the hydrochloride, is a colourless oil, and is decomposed by water.

Tarannethoxyhenzophenone chloride, CPhC]2*C6H4'OMe, can be ob-

tained by warming paramethoxybenzophenone with slightly more than

the theoretical quantity of phosphorus pentachloride. It crystal-

lises in colourless plates, melts at 54°, and is readily soluble in

benzene, chloroform, and ether ; it is decomposed by warm water and
by alcohol into hydrochloric acid and paramethoxybenzophenone.

Paramethoxyhenzophenoneparachloraiiiline,

OMe-C6HrCPh:N-C6H4Cl,

is formed when the preceding compound (1 mol.) is warmed with

parachloraniline (3 mols.) in chloroform solution. It crystallises in

yellow plates, melts at 104°, and is readily soluble in benzene, ether,

and chloroform, but more sparingly in alcohol ; it is quickly decom-

posed into its components by hot dilute acids, but is not acted on
by boiling water. All attempts to obtain an isomeride of this com-

pound were unsuccessful.

Faramethoxybenzophenoneparatoluidirie, OMe*C6H4*CPh!N'C6H4Me,
prepared in like manner, separates from chloroform in yellow crystals,

melts at 96°, and resembles the preceding compound in its behaviour

with acids. The chloroform mother liquors obtained in the prepara-

tion of this compound yield, on evaporation, not inconsiderable

quantities of an oily product which does not crystallise when kept at

if ; it is possible that this oil contains an isomeride of the crystalline

product (m. p. 96°).

Faramethoxyhenzophenone-^-naphthylamine, OMe'C6H4*CPh!N'*CioH:,

prepared from paramethoxybenzophenone chloride and /:i-naphthyl-

amiue, is a crystalline compound melting at 132°, but the products

obtained in like manner from benzylamine and from paramidophenol

are oils, as is also the condensation product of paratolyl phenyl

ketone chloride with paratoluidine.

An additive product of the composition OH-CHPh-NH-C6H4-COOH
is obtained, together with the condensation product immediately

described below, when metamidobenzoic acid is shaken with water

and benzaldehyde ; it separates from ether in crystals, is readily

soluble in chloroform, and is decomposed by warm dilute hydrochloric

acid. The condensation product CHPh:N-C6H4-COOH is gradually

tleposited from the mother liquors of the preceding compound ;
it is a

yellowish, microcrystalline powder melting at 119°; the formation of

an isomeride of this condensation product was not observed.
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' JPenzophenonefaramidobenznicacld, CPh2!N*C6H4*COOH. preparedly
li^ating benzopheuone chloride with para raidoben zoic acid in cliloro-

form polution, crystallises from chloroform in yellow prisms, melts at

*240°, and is only sparingly soluble in ether, benzene, and cold alcohol,

but moderately easily in hot alcohol, and very readily in chloroform

;

it is slowly decomposed by cold alcohol, and quickly by boiling dilute

acids, yielding benzophenone and the amido-acid.

Paramefhoxybenzophenoneparamidobenzoic acid, C21H17NO3, is formed
when paramethoxybenzophenone chloride is treated with paramido-
benzoic acid in chloroform or toluene solution ; it crystallises in yellow

plates or microscopic needles, melts at 216°, and resembles the preced-

ing compound in its behaviour with solvents and with dilute acids.

The chloroform mother liquors from this compound contain a sub-

stance melting at about 164"
; this, and the fact that the crude con-

densation product has no well-defined melting point, whilst that

obtained from benzophenone chloride under like conditions melts

quite sharply at 240°, lead the authors to conclude that possibly an
isomeric paramethoxybenzophenoneparamidobenzoic acid is produced
in the above reaction.

Two isomeric hi/drazoiies of the composition CjoHigNaO, are pro-

duced when paramethoxybenzophenone chloride (1 mol.) is gradually

added to a chloroform solution of phenylhydrazine (3 mols.) ; after

keeping for some hours, the filtered solution is evaporated at the

ordinary temperature, and the two products separated by fractional

crystallisation. The one melts at 132°, crystallises from alcohol in

small prisms, and is only sparingly soluble in cold alcohol, but
moderately easily in ether, and very readily in chloroform and
benzene ; it is decomposed into its components by concentrated
hydrochloric acid. The other hydrazone, which forms at the most
only about 10 per cent, of the crude product, is a colourless powder,
and melts at 90°

; it resembles its isomeride very closely in appear-

ance, and has approximately the same solubilities, except that it is

much more readily soluble in ether. The only notable difference in

chemical properties is, that the compound of lower melting point is

less stable than the other, and resinifies more readily ; under certain

conditions, the compound of lower melting point seems to be con-

verted into the isomeride. F. S. K.

Formation of Rosaniline. By B. Goldberg (Ber., 24, 3552—
3553).—Bidet's statement (Abstr., 1889, 595) that a mixture of pure
(thiophen-free) aniline, orthotoluidine, and paratoluidine only yields

traces of rosaniline on heating with arsenic acid is incorrect ; the

author's experiments have shown that, practically, the same quantity
uf rosaniline is obtained from the thiophen-free, as from the com-
mercial bases. F. S. K.

New Method of Formation of Desaurins. By V. Meyer and
H. Wege (Ber., 24, 3535—3536).—Desaurin can be easily prepared
by mixing deoxybenzo'in (1 mol.) with finely-divided potassium
liydroxide (4 mols.), and boiling the mixture with carbon bisulphide

(15—20 parts) for 2^ hours; the carbon bisulphide is then distilled,

the residue washed with alcohol and ether successively until the
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washings are no longer coloured red, and then recrystalHsed from
chloroform or xylene ; the yield of the pure product is about 45 per
cent, of the deoxybenzoin employed. F. S. K.

Studies in the Induline Group. By 0. Fischer and E. Hepp
(Annalen, 266, 249—263; compare Abstr., 1891, 1044).—When
phenylinduline is heated at 160—170° for 5—6 hours with glacial

acetic acid (5 parts) and 20 percent, hydrochloric acid (20— 30 parts),

or dilute (1 : 5) sulphuric acid, it yields aniline, a base of the
composition C24H19N3O, benzeneindone, a hydroxy-compound of the
composition Ci8HuN'202, and a small quantity of a brownish-red
substance; these products are isolated as follows :—The brownish-red
solution is filtered from a considerable quantity of a brown, crystal-

line substance, which consists essentially of the hydrochloride of the

base 02411,9X30, but contains also a small quantity of the brownish-
red substance ; the last-named compound is probably a salt of carb-

azolefiuorindine (loc. cit.), judging from the fluorescence of its solu-

tions ; it can be easily separated from the other hydrochloride, owing
to its insolubility. The acid filtrate is then treated with excess of

alkali, the precipitated benzeneindone separated by filtration, the
alkaline solution treated with acetic acid, and the precipitated
hydroxy-compound extracted by shaking with ether.

The base of the composition C24H19N3O, obtained by decomposing
the hydrochloride with alcoholic soda, crystallises from hot benzene
in small, brown crystals having a steel-blue reflex; it melts at about
218'' with evolution of a red vapour, and, when heated more strongly,
it is converted into the brownish-red substance referred to above.
It dissolves in glacial acetic acid and in dilute mineral acids yielding
brownish-red, in concentrated hydrochloric acid and sulphuric acid
yielding dirty-violet, solutions ; when heated with concentrated
hydrochloric acid, it is decomposed into aniline and the hydroxy-
compound referred to above, and more fully described below.
The hydroxy-compound of the composition C,8Hi4N'2C)2 is obtained

in reddish-yellow crystals on evaporating its ethereal solution (see
above)

; it crystallises from benzene or alcohol in brownish-yellow
prisms or plates, gives off a brownish-red vapour when heated at
230°, and melts at about 280° ; it imparts to textile materials a
brownish-orange colour. It dissolves in concentrated sulphuric acid
with a brownish-yellow coloration ; its hydrochloride crystallises in

thick prisms having a greenish-blue retlex, and is decomposed by water.
Benzeneindone, CigHiaNaO, crystallises from alcohol in lustrous,

well-defined plates, dissolves in benzene and alcohol with a yellow, in
dilute hydrochloric acid with a rose red, and in concentrated sulph-
uric acid with a green, coloration ; when distilled with zinc-dust, it

yields phenazine (m. p. 171°) and benzene.
A compound of the composition CisHigNsOz is formed, together

with a violet base, aniline, a»id a sparingly soluble, almost black com-
pound, when amidophenylinduline sulphate is heated with dilute

sulphuric acid for 4—5 hours at 160 — 170°; the acid solution is

filtered from the sparingly soluble sulphate of the violet base,

mixed with soda, again filtered, the filt:ate acidified with acetic acid^
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and the precipitate rccrjstallised from 70 per cent, alcoliol, from
which it separates in small, nodular crystals, or in plates, showing a

green reflex. It sinters together at about 230°, and melts completely

at 270— 280° with evolution of brown vapours; it dissolves in

benzene, yielding an orange-red solution which shows a green fluor-

escence, and its solution in acetic acid is rose-red, that in concentrated

sulphuric acid greenish-brown. The sulphate crystallises from hot,

dilute sulphuric acid in red needles, and is moderately easily soluble

in water.

Phenylamidophenylinduline, C30H22N4, is formed, together with
much smaller quantities of anilidophenylamidophenylinduline (see

below), wben amidophenylinduline is heated with aniline (2 parts) at

150—160° for some hours. It crystallises from hot benzene in small

nodules or plates having a green reflex, and melts at 245—250°
; its

solution in benzene is reddish-violet, that in alcohol, blue, and that

in concentrated sulphuric acid, greenish-blue. The hydrochloride,

C3oH22N4,HCl, forms lustrous, greenish crystals. This induline can
also be obtained by heating an alcoholic solution of phenylamidoazo-
benzene (136 grams) with aniline (140 grams) and aniline hydro-
chloride (65 grams) at 150—160° for a day ; the yield of the hydro-
chloride is about 100 grams.

AnilidophenylamidophenylinduUne, C36H27N5, is best prepared by
heating a mixture of azobenzene (12 parts), aniline (48 parts),

aniline hydrochloride (24 parts), and nitrobenzene (12 parts) for

eight hours at 170". It crystallises from boiling xylene in nodules 01

plates having a green reflex, and melting at 286—288"" ; it is more
sparingly soluble than any other known induline. The hydrochloride

crystallises in lustrous needles, and dissolves in alcohol with a green-
ish-blue coloration.

The molecular weight of phenylinduline was determined by Raoult's

method in benzene solution ; the results were in accordance with
those required by a compound of the molecular formula C24lInN3.

F. S. K.

Homologues of Acridine. By A. Yolpi (Gazzetta, 21, ii, 228

—237).

—

Ethylacridine, C6H.i<^ 1 ^C6ll4, is prepared by Bernthsen's

method (Abstr., 1884, 1356) by the action of propionic acid on a

mixture of diphenyJamine and zinc chloride. When pure, it crys-

tallises in lustrous, white plates with a yellowish tinge, melts at 116°,

and dissolves freely in alcohol, benzene, and light petroleum, forming
solutions with a blue fluorescence ; it is only very sparingly soluble

in water. The dilute solutions of its salts all have a green fluor-

escence. The platinochloride, (Ci5Hi3lS')2,H2PtCl6, forms minute,

yellow crystals, which decompose at 215" without melting. The
aurochloi'id e, Ci6Hi3N,HAuCl4, crystallises in needles melting at

170°. The hydrochloride, Ci5yi3N,HCl, crystallises in yellow, mono-
clinic prisms, a : b = 1*5J99 : 1

; ^ = 83° 07'. It dissolves freely in

water, and the solution is brownish-yellow when concentrated, and
AcUow, with a green fluorescence, when dilute. It is readily soluble

in alcohol, and decomposes when heated, without previous melting
;
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the sulphate^ (Ci5Hi3N)2,H2S04, is palc-jellow in colonr, and melts at

210^
CPr

Propylacridine, C6H4<^ i ^C6H4, prepared in a manner similar to

the previous compound, by the action of butyric acid on a mixture of

dipbenylamine and zinc chloride, crystallises from alcohol in colour-

less, monoclinic plates, a : b : c = 2*015 : 1 : I'ODS
; (3 = Gl° 07'. It

melts at 72—75°, dissolves freely in alcohol, and is almost insoluble

in water ; its solutions have the characteristic green fluorescence, and
in other respects it has the general properties of the acridines. The
hydrochloride, Ci6Hi5N,HCl, forms yellow crystals which, when heated,

decompose without previously melting ; the sulphate, Ci6Hi6N,H2S04,
forms greenish-J ellow crystals, readily soluble in water and alcohol,

but insoluble in ether. It darkens at 245°, and melts at 249°.

Fentadecylacridine, C6}I^<^\
^^

]> C6H4, is prepared from palmi-

tic acid by the same method as the preceding compounds. It separates

from alcohol as a crystalline mass of a buttery consistency, but may
1 e obtained in white or yellowish plates by slowly evaporating the

alcoholic solution. It melts at 65", and dissolves in alcohol, ether,

benzene, and light petroleum, but not in water. The alcoholic solution

of the base has a blue fluorescence, whilst the alcoholic solutions of its

salts have a green fluorescence, and are decomposed by water. The
])latwochloride, (C28H39]Sr)2,H2PtCl6, forms minute, orange-yellow

crystals melting at 185°. The hydrochloride, CosHsgNjHCl, is a yellow
substance which melts at 79°, dissolves in alcohol, and is decomposed
liy water. The sulphate, C28H39N,H2S04, cr^'stallises in tufts of

yellowish-red needles, melts at 150—151", and dissolves in alcohol

and benzene, but is insoluble in ether, and is decomposed by water
;

its solutions have a feebly acid reaction.

Stearic acid also yields an acridine by Bernthsen's reaction, so that
if the reaction does not apply to the entire series of fatty acids, the
limit must lie beyond stearic acid. Acridines may also be prepared
from lactic, succinic, and tartaric acids, and will be described by the

author in a future paper. S. B. A. A.

Methylcarbazacridine. By D. Bizzarri (Gazzetta, 21, ii, 158

—

163).

—

Methylcarhazacridine, iXl '
^^ obtained by a method-

MeC—CeHg
analogous to that used for the preparation of phenylcarbaz-
acridine (Abstr., 1891, 219). A mixture of carbazole (8 grams),
glacial acetic acid (7 grams), and zinc chloride (15 grams) is heated
at 150— 155" in a sealed tube for eight hours. The bluish-green,

pitchy product is extracted with boiling absolute alcohol, the liquid

filtered into concentrated ammonia solution, and diluted with water.

The bright-red precipitate is collected, washed, dried, and repeatedly
extracted with dilute alcohol (47 per cent.) ; on cooling, the solution

deposits a yellowish-white substance, which, after being washed with
dilute alcohol, dried, and dissolved m the least pof^sible quantity of
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glacial acetic acid, is reprecipitated by ammonia, and finally

fractionally crystallised from benzene and alcohol. Minute, colour-

less, uniaxial rhombohedra are thus obtained, soluble in acetic acid,

sparingly so in alcohol, benzene, ether, chloroform, and carbon bi-

sulphide, and insoluble in water and light petroleum. When heated,

the substance shrinks at 150°, softens at 175°, melts at 178°, and
decomposes at higher temperatures. When its acetic acid solution is

treated with zinc-dust, filtered, and the filtrate precipitated with
water, a white, crystalline powder is obtained, melting with decom-
position at 206°

; this dissolves in acetic acid, yielding a colourless

solution, which, on treatment with potassium dichromate, gives the

characteristic cherry-red colour of the original substance. Acids
also, especially hydrochloric and sulphuric, rapidly reconvert it into

methylcarbazacridine, of which it is, doubtless, the hydro-derivative.

The compounds of methylcarbazacridine with acids have the same
instability as the corresponding phenylcarbazacridine compounds,
being decomposed by water, alcohol, excess of acids, or by drying.

The hydrochloride forms beautiful, indigo-blue plates, the sulphate

greenish-blue plates, the nitrate light-blue plates, and the chromate
brownish-green plates. Picric acid forms an unstable compound
crystallising in ruby-red needles. Methylcarbazacridine is obtained

in small quantity by heating acetylcarbazole w^ith zinc chloride for

two hours at 150— 155°, and proceeding as above indicated. The
aqueous alcohol used in the preparation cf the substance retains in

solution a compound melting at 137—138°, and crystallising iu

minute prisms, soluble in acetic acid. W. J. P.

Aromatic Nitriles. By F. J. Zinsser {Ber., 24, 3556—3557
;

compare Freund and Immerwalir, Abstr., 1890, 1407).—A more con-

venient method for preparing diphenylacetic acid than that usually

adopted is to boil benzilic acid with hydriodic acid (b. p. 127°) and
a little amorphous phosphorus for four hours ; the nitrile of this acid

is best prepared by quickly distilling a mixture of the amide and
phosphorus sulphide from a small retort.

Diphenjlacetonitrile does not react with fatty halogen compounds
under various conditions ; on reduction with sodium and amy I alco-

hol, it is converted into diphenylmethane and hydrogen cyanide.

When phenylcinnamonitrile, CHPhiCPh'CN, is treated with sodium
and amyl alcohol, it yields a large quantity of dibenzyl.

F. S. K.
1:3': 4-Dichloronaphthalenesulphonic Acid. By P. T. Cleve

{Ber., 24, 3477—347i*).— 1 :
3'

: 4t-Dichloronaphfhalenesulphonic acid

is obtained by dissolving 1 : 3'-dichloronaphthalene (m. p. 48°) in a

mixture of fuming and concentrated sulphuric acid (equal parts) and
gently warming, when a pasty mass is produced, which, on dissolution

in water, yields microscopic needles of the acid ; it is very sparingly

soluble in dilute sulphuric acid. A second product, probably a
disulphonic acid, is also obtained in small quantity. The potassium
salt crystallises in flat needles and tablets of a silvery lustre with
1 mol. H2O ; the ammonium salt resembles it; the sodium sa^t forms
thin needles with 3 mols. H2O ; the silver salt lustrous scales witU

^
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I mol. H>0 ; tLe calcium and harium salts crystallise with 3 mols,

H2O ; whilst the zinc salt crystallises with 5 mols. H2O. All these

salts are readily soluble in boiling water, and, for the most part,

sparingly so in cold water. The lead salt crystallises with 4 mols. H2O
;

the copper salt with 6 mols. H^O ; whilst the methyl and ethyl salts form
delicate needles and melt at 138° and 154° respectively. The snlph-

onic chloride crystallises from glacial acetic acid in needles, and melts at

151°, whilst the ftulphonamide forms long, flat, satiny needles, and
melts at 217°. 1 : 4 : 3'-Trichloronaphthalene (m. p. 65°) is formed
when the sulphonic chloride is heated with an excess of phosphorus
pentachloride. A. R. L.

1 : 2-Amidonaphthalenesulphonic Acid. By P. T. Cleve (Ber.,

24, 3472—3477).—Landshofe and Meyer (D.-U.P. 56,563) describe

a naphthjlaminesulphonic acid, obtained by heating at 200— 250° an
alkali salt of naphthionic acid which contains the amido-group in an

a-position. The siilpho-group must occupy the /S-position adjacent

to the amido-group, as it can be converted into 1 : 2-dichloronaphthal-

ene (m. p. 34°). The new acid forms long, anhydrous needles or

small, rhombic crystals, a: b : c = 79401 : 1 : 0'36429, and is more
soluble than its isomeride, dissolving in 34 parts of boiling water ami
225 parts of cold; if allowed to slowly crystallise at the ordinary

temperature, long needles containing J mol. H2O are obtained. The
potassium salt, sparingly soluble in cold water, the sodium salt, dis-

solving in 60 parts of cold water, the ammonium salt, readily soluble

in water, the silver salt, a white, sparingly soluble precipitate, and the

calcium salt, sparingly in water, are anhydrous, whilst the magnesium
salt crystallises with 8 mols. H2O, the zinc salt with 5 mols. H2O, and
the harium, lead, and manganese salts with 1 mol. HjO. The acetyl

derivative dissolves easily in water and separates in small, lustrous

needles containing 1 mol. HoO. The diazosulphonic acid is a greenish,

crystalline powder, and yields a hydrazinesulphonic acid crystallising

in micacous plates. The chlorosulphonic acid, obtained by boiling

the diazo-derivative with cuprous chloride, crystallises in plates of a

silvery lustre, and yields a sulphonic chloride melting at 80°, anhydrous
potassium, sodium,, silver, and barium salts, a calcium salt containing

1 mol. H2O, and an ethyl salt crystallising in small, colourless needles,

and melting at 104°. 1 : 2-Dichloronaphthalene passes over on dis-

tilling the chlorosulphonic acid with an excess of phosphorus penta-

chloride. 1 : 2-Naphtholsulphonic acid is produced by adding the

diazo-derivative to boiling dilute sulphuric acid, and is purified by
first converting it into the barium salt and then into the lead salt; it

forms small, lustrous, rhombic tablets, is readily soluble in boiling

water, sparingly in cold, and does not melt at 250°
; its solution gives

with ferric chloride an indigo-blue colour, which soon changes to

dirty red. The sodium salt is readily soluble in water; the lead and
calcium salts crystallise with 1 mol. H2O, and are sparingly soluble in

water, whilst the barium salt crystallises with 1^ mols. HjO, and is

also sparingly soluble in water. Farther experiments are in progress.

A. R. L.
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Nitrosonaphtholsulphonic Acids. By O. Hoffmann (Ber., 24,
3741—3746) .

—

Sodium ferrinitrosonaphthoUnlphonate,

re(NO-CioH50-S03Na)3 [0 : NO : SO3 = 1 : 2 : 4],

is prepared by adding ferric chloride in excess to nitroso-a-naplitliol-

salplionic acid and treating the solution with soda; the compound
crystallises from water in dark-green plates. The corresponding
potassium salt, Fe(]SrO'Ci()H50'S03K)3, is more unstable than the

sodium compound, and does not give constant analytical results.

Cupric nitrosonaplitholsulphonate, CioHsO^^^q >>Cu + SHjO, is ob-

tained from nitroso-a-naphtholsulphonic acid and cupric sulphate, and
crystallises in groups of brown needles. Nitroso-Zr^-naphtholsu! phonic
acid gives an insoluble, amorphous precipitate with cupric sulphate.

Cupric ammonionitrosonaphtholsulphonate,

C,.H,0<™^;>Ca + H,0,

is formed from nitroso-a-naphtholsulphonic acid and cupric ammonio-
sulphate, or by heating the preceding copper salt with ammonia, and
crystallises in small, brown plates, which exhibit an intense, bronze
lustre in reflected light. The compound from nitroso-/3-naphthol-

sul phonic acid resembles the a-derivative in properties and composition.

NO'NH
Zinc ammonionitrosonaphtholsulphonate^ CioHsO":^^;;,^ ^^rr'^Zn +

-f H2O [0 : NO : SO3 = 1:2:4], crystallises in lustrous, brownish-
red needles, which are somewhat soluble in dilute ammonia. The
corresponding c )mpound [0 : NO : SO3 = 2:1:3'] is deposited in

yellowish-green, lustrous plates.

The cadmium ammonia- salts are crystalline; the a-naphtholsulph-
onic acid derivative is deposited in long, orange-coloured needles,

whilst that from /3-naphtholsulphonic acid is obtained in yellowish-

green, microscopic plates.

All the above ammonio-derivatives decompose, with evolution of

ammonia, on heating in aqueous solution.

Sodium nitrosonaphtholsulphonate, NONalCioHgO'SOsNa -f 2H2O
[0 : NO : SO3 = 2 : 1 : 3'], is prepared by adding concentrated soda
to a hot saturated solution of sodium nitroso-yS-naphtholsnlphonate,

and crystallises in small, slender, green needles. J. B. T.

Hydroxyanthranol. By C. E. Linebarger (Bull. Sac Ghim. [3],

6, 92—94) .—Benzylhydroxyanthranol,

0H-CH<^^«^>C(0H)-CH2Pb,

is best prepared by boiling for three hours a mixture of 5 parts of

soda, 50 parts of water, 10 parts of zinc-dust, and 3 parts of anthra-

quinone, and then adding ':^ parts of benzyl chloride in small portions

and continuing the boiling for five hours. The product, after being
purified by crystallisation from alcohol, is recrystallised from benzene.

It then forms very pure but small prisms, melts at 60

—

61°, and
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beu:ins to decompose at 100°. It is insoluble in water, soluble in

alcohol, benzene, and chloroform. Its solutions have a blnisli

fluorescence. Antbraquinone is obtained by oxidation with chromic
acid in acetic solution. Benzylanthracene is obtained by reduction

with bydriodic acid and amorphous phosphorus. The production of

diacetylbenzylhydroxyanthranol, by boilinsf 3 parts of benzylhydroxy-
anthranol witb 6 parts of sodium acetate and 20 parts of acetic

anhydride for half an hour, proves the presence of two hydroxvl
groups. The purified product forms small, greenish tables, insoluble

in water, Soluble in alcohol, very soluble in benzene. It melts at

126°. W. T.

Paranthracene. ByK. Elbs {J. pr. Chem. [2], 44, 467—469).

—

The paranthracene was prepared by exposing a benzene solution of

90 per cent, anthracene, saturated at 40— 60°, for a week to sunshine,

and then gently warming it on the water-bath to dissolve any an-

thracene which might have crystallised out together with the par-

anthracene. The precipitate was then filtered, washed wnth benzene,

and crystallised either from boiling xylene or dimethylaniline. From
xylene, paranthracene generally crystallises in colourless, lustrous

needles, and from dimethylaniline in laminae. The crystals melt, but
not sharply, between 272° and 274", and become converted into anthrac-

ene. Paranthracene does not fluoresce, whether as solid or in solu-

tion ; it remains unchanged at 260°, and when a solution of it in

dimethylaniline is heated ; on the other hand, a solution of it in

naphthalene and in diphenylamine rapidly becomes fluorescent from
its conversion into anthracene, the former solution when boiled, and
the latter when heated at 260°.

The solubility of paranthracene in various solvents at their freezing

point is very slight ; naphthalene proved the best solvent for deter-

mining the molecular weight of paranthracene by the cryoscopic

method, and even this only dissolves 0"229 per cent, at its melting
point. A large number of determinations were made with the solu-

tion in naphthalene, and the results showed values varying between
276 and 344 as the molecular weight of paranthracene, whose formula
may, therefore, be allowed to be (CuHio)2- Graebe and Liebermann
assert that paranthracene is stable towards bromine in sunlight. The
author finds that a mixture of paranthracene (1 part), bromine (10
parts), and carbon bisulphide (100 parts), exposed to sunlight, rapidly

evolves hydrogen bromide, and yields dibromanthracene tetrabromide.
Anthracene behaves similarly under the same circumstances, although
statements as to the bromination of anthracene take no account of the
fact. A. G. B.

Terpenes and their Derivatives. By J. W. Bruhl {Ber., 24,
3701—3737; compare this vol., p. 200).— This paper describes some
of the physical constants of the compounds described in the previous
communication.
The specific gravity was determined at 20° and compared with

•water at 4". The refractive index (n) was usually determined for

the potassium, sodium, lithium, and thallium flames, and also for the
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lines in the hydrogen spectram, Ha, H/3, H7, H^. The term "specific

dispersion " is applied to the difference in the specific refractive powers
of the compounds in the reg'ion of the spectrum between H7 and Ha.
9)ia denotes the molecular refractive power for the hydroo^en line a.

The sp. gr. of menthyl ethyl ether, Ci„H,90Et = 0-8513; moc = 5696,
and the molecular dispersion =: 1*38; these numbers agree closely

with the theoretical values. Ethyl camphor could not be obtained
quite pure ; its sp. gr. =: 0-9872

;
'moL = 53-40 ; ^Ua = 53-64 ; mole-

cular dispersion = 1'29
; the compound, therefore, contains no

ethylene linkao^e.

Ethyl camphocarboxylate, like the preceding compound, contains

no ethylene linkage; the sp. gr. = 10563; m^' = 59-48; 2)^/ — ^Icx,

= 1-45. The molecular dispersion of these compounds is thus seen
to be unaffected by the closing of an open chain ; in this respect it

resembles molecular refraction, nor is it influenced by a para-linkage

in the benzene nucleus ; that is to say, by the formation of a double
tetramethylene ring. Ethyl camphocarboxylate ethyl ether is

represented by the formula already given, and is not a camphordi-
carboxylic acid ; its sp. gr. = 1-0759

; 2)?a = 76-92
; Wly - ma = 2*20.

The theoretical values are 7461 and 1-177, the difference is probably
due to experimental error.

Bornyl ethyl ether, CloHn'OEt, was prepared by the mutual action

of borneol, sodium, and ethyl iodide, and also from camphor by
Baubigny's method ; the sp. gr. = 0-9008 ; 3D?a = 54-88 ; 2)J-y - Wloc

= 1-31.

Bornyl methyl ether, CioHn'OMe, like the precedinof compound, has
no ethylene linkage, the sp. gr. = 0-9162 ; 2)Ja = 50-36 ; 2)^7 - WlH
= 1-26.

Bornyl methylene ether, (CioHnO)2CH2, crystallises in rhotnbic

prisms, a:h : c = 0-9134 : 1 : 0-565; the sp. gr. = 1-0735
; Wlua-

92-/7; 2)?Hy — ^^Ha = 216; this value was obtained indirectly; the

number required by theory is 2-14, and it appears to be the firsb

known example of a compound crystallising in any but the regular

system, the molecular refraction and molecular dispersions of which
agree with the values deduced from its chemical composition and con-

stitution ; for details of the measurements and calculations, the original

paper should be consulted.

The constants for diethyl camphorate also agree with theoretical

numbers; the sp. gr. = 1-0298; SDJa = 67-32; 2)^/ - SP^a = 1-57.

The compound contains no ethylene linkage.

On account of the extreme viscosity of ethyl hydrogen camphorate,
the sp. gr. was determined by means of the vacuum pyknometer
(Abstr., 1891,520) ; the sp.gr. = 1-09977; moc = 57-84; ^y ^ SJ^a

= 1-37; the acid, therefore, contains no ethylene linkage, and the

physical properties agree with the formula already proposed for it.

The molecular heat of combustion of camphoric acid = 1243-6 cal.

and of camphoric anhydride = 1252-4 cal. ; the small difference between
these numbers indicates that the carboxyl groups are in the ortho-

position.

The author considers that the low electrical conductivity of

camphoric acid is the only fact which can be urged against his formula
;
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lifter pointing out that this may be due to the presence of the basic

group CHo'CHj, he discusses the general effect of substitution on
the electrical conductivity of acidn, and enumerates a number of

apparent anomalies ; since no analogue of camphoric acid is known in

the succinic acid series, it is impossible to foresee how the electrical

conductivity would be affected by the introduction of the group
C2H4. J. B. T.

Crystalline Products from Lemon and Bergamot Oils. By
L. CmsMER {Bull. SoG. Ghim. [8], 6, 80—83 ; compare Tilden and Beck,
Trans., 1890, 323).—The residue from the distillation of lemon oil at

a pressure of 10 mm. is dissolved in light petroleum, and this solution

deposits nodular crystals of the composition C10H10O4, which are puri-

fied by recrystallisation from anhydrous ether, and then form a white,

inodorous powder which melts at 144°, and neither decomposes nor
sublimes when heated to 240°. Sulphuric acid colours this substance,

which is, perhaps, hesporetic acid, golden-yellow ; a trace of nitric acid

converts this to green, or a trace of potassium permanganate to blue,

which subsequently becomes green. On evaporation, the light petr-

oleum leaves a butter-like mass, melting about 50°, and this, after

purification by recrystallisation from alcohol, has a lemon- like odour,

and gives a dark brown coloration (this vol., p. 386) with am-
moniacal manganous solutions, differing in this respect from the
substance C10H10O4. Bergamot oil, when similarly treated, affords

white, crystalline needles which melt at 184°, sublime at 230—240"",

and have the centesimal composition C 65-24, H 3' 78, 3098.
This substance does not appear to be the bergaptene of Mulder and
Ohme, which melts at 206°. T. G. N.

Action of Hydriodic Acid and Amorphous Phosphorus on
Picrotin. By A. Oglialoro and 0. Forte {Gazzetta, 21, ii,

213—215).

—

Picrotoxic acid, Ci5H,g04, is obtained by warming a mix-
ture of picrotin (prepared by the action of potash on picrotoxin),

amorphous phosphorus, and hydriodic acid, allowing the brisk effer-

vescence which takes place at first to subside, and then boiling for about
10 hours in a reflux apparatus. On diluting the product with water,

steam-distilling, and filtering the residue, the filtrate, on cooling,

leaves a white deposit of picrotoxic acid. This crystallises from dilute

alcohol in lustrous, white needles, melts at 134°, dissolves readily in

alcohol, but only sparingly in hot water. It has a feebly acid reaction,

and dissolves in alkalis, but is reprecipitated from its solutions on
the addition of an acid. The silver salt, Ci5Hi704Ag, is a white, crys-

talline powder, sensitive to light. The formation of this acid affords

additional proof of the foimula CieHiaO? for picrotin.

S. B. A. A.

Constituents oftheBuds of Chrysanthemum Cinerarisefolium.
By H. Thoms (Chew. Centr., 1891, ii, 670—671; Pharm. Ceutralhalle,

32, 471—472).—Continuing his examination of the constituents of

the buds of Chrysanthemum cinerarioifulium (see also Abstr., 1891,

333), the author describes one of the new compounds, pyrethrSsiuj

VOL LXII. 2 6
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more fully. The light petrolenm extract of the buds was c mceii-

trated, and a golden-yellow, soft residue obtained, which, after being
washed with alcohol, remained as colourless, bitter crystals. The
crystals are elongated, rhombic octahedrons, melting at 188—189°.

It is readily soluble in chloroform and in hot alcohol, less soluble in

ether and light petroleum, insoluble in water. Its formula is

C31H44O10 (?). It dissolves in concentrated sulphuric acid with yellow

or weak redish- brown coloration. In 25 per cent, hydrochloric acid,

the substance becomes red or violet, and the solution is violet coloured ;

water precipitates yellow plates. The filtrate, after treatment with
hydrochloric acid, does not reduce Fehling's solution, so that pyrethro-

sin cannot be considered as a glucoside ; but if the yellow compound be

treated with concentrated hydrochloric acid, and the solution be neu-

tralised, it then reduces Fehling's solution. The author suggests that

the yellow substance is nearly related to phloroglucinol, and that

pyrethrosin is a phloroglucide. J. W. L.

Agrostemma Githago (Com Cockle). By N. Kruskal and R.
KoBERT (Ghem. Centr., 1891, ii, 545—546; Arb. pharm. Inst. Dorpaf^

6, 89—145, 146—148).—The sapotoxin o^ Agrostemma has the same
composition as those of radix saponarice albce and of quillaja bark, but
differs from them in its physiological properties. Hydrolysis with
acids causes the formation of glucose (4mols.) and sapotoxin (1 mol.).

The corn cockle contains about 617 per cent, on the average.

AgrostetriTna-sapotoxin has an irritating action on the mucous
membrane of the nose, mouth, and eyes ; it affects the nerves
similarly to that of the quillaja bark. When in solution (1 : 15000),
it dissolves blood corpuscles of both carnivorous and herbivorous
animals. It appears to act differently on animals when taken in-

wardly, the HerbivoraB being relativelv unaffected, provided that the
doses are not too large and not taken for too great a length of time,

whilst, on the other hand, the Carnivorse are seriously affected and
readily succumb to its action. On man it has an intermediate effect,

but doses of OT gram are sufficient to cause illness. The author
points out that the bread which the Russian military authorities pro-

vide for the soldiers may contain as much as 0*5 per cent, of corn
cockle, and this corresponds w^ith a dose of about 6 grams of corn
cockle per day, a quantity which may readily produce serious toxical

effects.

Kobert points out that the simple term " saponin " is not sufficient,

and the source from which it has been obtained should be stated,

since the several different saponins have such varying physiological

actions. The several saponins appear to belong to series of com-
pounds which have different generic formulae. Stiitz's saponm,
Ci9H25(OH)505, belongs to a series the formula of which would be

CwHan-sOio. The lowest member of the series is isomeric with
syringin, and has the formula CnHasOio. J. W. L.

Constitution of the Ethylpyrrolines. By C. U. Zanetti
(Gazzetta, 21, ii, 163—173).—The author applies the method given

by him (Abstr., 1891, 1387) for the determination of the constitution
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of pyrroline derivaiives to the case of the ethylpyrrolines obtained by
the various known methods.

Ethylpyrroline (1 vol.), obtained by passing a mixture of equal

volumes of ethyl alcohol and pyrroline through a heated tube con-

taining zinc-dust (Abstr,, 1890, 1428), is dissolved in alcohol (10 vols.)

and boiled with the calculated quantities of hydroxylamine hydro-
chloride and anhydrous sodium carbonate for six hours. The solvent

is distilled off under reduced pressure, the residue treated with cold,

dilute aqueous potash, and the unaltered pyrroline extracted with
ether. The solution is now saturated with carbonic anhydride, and
again extracted with ether; on evaporating the ethereal solution, a

syrup is left which solidifies almost completely after a time. The
resinous matter is removed from this by washing with cold ether, and
the residue dissolved in boiling ether ; on cooling, the solution

deposits a small quantity (02 gram from 11 grams of ethylpyrroline)

of a dioxime, CeHijNsOa, which, aftei* recrystallisation from ether,

forms colourless scales, and melts at 134— 135°. The ethereal solu-

tion, on concentration, yields a quantity (4 grams from 11 grams of

ethylpyrroline) of an isomeric dioxime, which, on being repeatedly

recrystallised from anhydrous ether, is obtained in splendid, colourless

scales melting at 84—85°
; this compound is very soluble in water,

alcohol, benzene, and ethyl acetate, somewhat less so in ether. The
formation of these two dioximes shows that the ethylpyrroline is a
mixture of two isomerides.

The oxime melting at 84—85° (2 grams), when boiled with 30 per
cent, aqueous potash (30 c.c), gives oJf ammonia; the brownish-red
solution thus obtained is saturated with carbonic anhydride, repeatedly

extracted with ether to remove the unchanged oxime, and decolorised

by animal charcoal. The solution is now exactly neutralised with
sulphuric acid and evaporated to dryness, first on a water-bath and
then in a vacuum. On extracting the residue with anhydrous ether

free from alcohol, and evaporating the ethereal solution, a syrupy acid

is left ; this does not solidify, dissolves with effervescence in solutions

of the alkaline carbonates, gives a violet coloration with ferric chloride,

and yields an uncrystallisable hydrazone. With lead acetate solution,

the ammonium salt gives a white precipitate, soluble in excess ; with
mercurous chloride, a white precipitate, rapidly changing to metallic

mercury ; with mercuric chloride, an opalescence ; and with silver

nitrate, in concentrated solution, a yellow precipitate rapidly changing
to metallic silver. The acid is probably normal propionylpropionic

acid, CHaMe'CO'CHa'CHa'COOH, its silver salt having the com-
position AgCeHgOs. The dioxime melting at 84—85° has, therefore,

the constitution CH2Me-C(NOH)'CH2-CH2-CH:NOH, and the pyrrol-

ine from which it is obtained must be a-ethylpyrroline. The dioxime
melting at 134—135° is probably NOHICH-CHa-CHEt-CH'.NOH,
and is derived from yS-ethylpyrroline.

The ethylpyrroline obtained by the action of ethyl iodide on
the potassium compound of pyrroline boils at the same temperature
(163—165°) as the above, but, on treatment with hydroxylamino
hydrochloride, yields nothing but a small quantity of the dioxime
melting at 134—135°. The pyn*oline obtained in this manner is,

2 6 2
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therefore, /3-etliylpjrroliTie, tiiat obtained from alcohol and pjrrollne

being a mixture of a- and iS-ethylpyrroline, boiling at the same tem-

perature.

The above experiments fully agree with the authors' previous

observation, that /:?-pyrroline derivatives are much more stable than
a-pyri-olines. Diethylpyrroline yields no trace of oximido-componnd

on treatment with hydroxylamine hydrochloride. W. J. P.

Derivatives of Carbonyl Chloroplatinite. By F. Foerstee
(Ber., 24, 3751—3765; compare Abstr., 1891, U62) .—Pyridine
carhonyl chloroplatinite, COPtCl2,C5NH5, is obtained as a yellow oil )\y

mixing an aqueous solution of pyridine with a hydrochloric acid

solution of carbonyl chloroplatinite, COPtCIo. It decomposes at 100"",

forms a hydrochloride, COPtC]2,C5N'H5,HCl, and when treated with
hydrobromic acid yields, not the hydrobromide, but the compound
COPtBr2,C5NH5,HBr. It also forms a very unstable loicrate.

-n- :•
r. 1 J.7 1 r ; COPtCl,CaNH,

. . , . ,

JDipyridme carbonyl cnloroplatmosite, ^,^-i), ^, ^ nyy-rj » ^^ obtained
UOPtOljLsJN rls

by mixing a fairly concentrated hydrochloric acid solution of carbonyl

chloroplatinite with an alcoholic solution of pyridine, shaking to redis-

solve the precipitate first formed, and recrystallising from alcohol the

crystals that finally separate. It forms, when pure, yellowish-green

needles, dissolves readily in methyl and ethyl alcohol, chloroform, and
benzene, very sparingly in ether, carbon bisulphide, and light petrol-

eum, decomposes at 60°, and is decomposed by mere traces of moisture.

In the reaction mentioned above, carbonic anhydride is evolved, and
out of the mother liquor from the substance last described there can be

obtained, by evaporation at the ordinary temperature, first lustrous,

yellowish-green crystals of a double compound,

C202Pto.Cl2(C5NH5)2,2PtCl,(C5NHa)2,

which dissolves without decomposition in hot hydrochloric acid,

and can be dried at 100°. Then separate large, colourless, oblique

prisms oi platodipyridine chloride, PtCl2(C5NH5)4 + 3H2O, and small,

yellowish-brown needles, consisting for the most part of platoso-

pyridine chloride, Pt(C5NH5Cl)2, but containing also a little plato-

semidipyridine chloride, PtCl(C5NH5)2Cl. Platosopyridine chloride

forms, with dipyridine carbonyl chloroplatinosite, the double com-
pound mentioned above, and from it, with excess of pyridine, the

platodipyridine chloride was doubtless derived. Dipyridine carbonyl
chloroplatinosite, when treated with chlorine, yields pyridine

platinochloride, (C5NH5)2,H2PtCl6, and hydroplatinochloric acid,

H^PtCls ; when it is boiled with hydrochloric acid, platinum separates,

and the hydrochlorides of pyridine carbonyl chloroplatinite and of

pyridine are formed. A compound COPtOl2,(C5NH5,HCl)2 appears

to be incapable of existence.

Analogous bromine compounds were obtained in a similar manner.
Pyridine carbonyl bromoplatinite, COPtBr2,C5NIl5, forms yellow

needles or plates melting at 78— 79*^; it dissolves readily in benzene,

carbon bisulphide, ethyl acetate, and hot alcohol, more sparingly in

cold alcohol, ether, and light petroleum ; it is decomposed by hot
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water. It forms a hydrochloride^ COPfcBrjjCsNHsjHCl, and a very
unstable JO? crate.

Dipyridiiw carhonyl bromoplatinosite, (COPtBr)2(C5NH5)2, is in-

soluble in most solvents, chloroform excepted. It forms triclinic

crystals, which are decomposed by water or when heated to 60°.

With hydrobromic acid, it behaves like the analogous chlorine com-
pound w^ith hydrochloric acid. Platodipyridine bromide,

PtBr2(C5NH5)4 + 3H2O,

forms lustrous, rhombohedral crystals, which are soluble in water and
alcohol, but not in ether; it decomposes at 130°, forming platoso-

pyridine dibromide, Pt(C5NH5Br)2. This substance, which is also

formed when an aqueous solution of platodipyridine bromide is

allowed to remain, or boiled with hydrobromic acid, forms needles,

or yellow aggregates of microscopic needles ; it is insoluble in water,
and nearly so in aqueons ammonia. As in the case of the analogous
chlorine compound, small quantities of an isomeric compound,
PtBr2(C5NH5)2, were also obtained.

Attempts to see if the carbonyl group in these compounds will

react with hydroxylamine or phenylhydrazine, as it does in ketones
and aldehydes, gave negative results. Hydroxylamine exercises a

reducing action. With an acetic acid solution of phenylhydrazine,
carbonyl chloroplatinite yields an unstable phenylhydrazine carbonyl
chlorcplatinite, COPtCl2,CfiH5NoH3, which crystallises from ethyl
acetate in yellow plates. It is decomposed by hot hydrochloric acid,

but dissolves in a hot hydrochloric acid solution of carbonyl chloro-

platinite, and, on cooling the solution, the hydrochloride,

COPtCl2,C6H5N2H3,HCl,

separates out in orange-yellow needles, soluble in alcohol and ethyl

acetate, but not in benzene, carbon bisulphide, or ether; it is decom-
posed by water when heated at 100°. C. F. B.

Action of Bromine on Para- and Ortho-hydroxyquinoline.
By A. Glaus and H. Howrrz {J. pr. Ghem. [2], 44, 438—451).

—

4 : '^-Bromhydroxyquinoline hydrobromide separates as a yellow, crys-

talline precipitate when bromine (1 mol.) is added to a solution

of .3-hjdroxyquinoline in 10—12 times its weight of glacial acetic

acid. It is sparingly soluble in cold water, and crystallises from hot

water in small, hard, lustrous gi-anules. It has no definite melting
point, but dissociates when heated. When the aqueous solution of

the hydrobromide is decomposed by potassium hydroxide or ammonia,
and acidified with acetic acid, 4 : 3-bromhydroxyqiiinoline is pre-

cipitated in felted, small, slender needles ; it melts at 186° (uncorr.),

and sublimes ; the platinochloride, with 2 mols. H2O, is desci-ibed. By
oxidation with permanganate, the base yielded pyridinedicarboxylic

acid, which was converted into nicotinic acid (m. p. 227—229^) when
heated ; this is evidence that the bromine atom is not in the pyridine

ring. The orientation given is also supported by the fact that this

bromhydroxyqiiinoline is one of the products of the quinolisation of

metabromoparahydrpxaniline by Skraup's method, as will be shown
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in a future memoir. The hjdrobromide is also formed when a solu-

tion of bromine in chloroform is added to one of 3-hydroxyquinoline
in the same solvent. But an intensely reddish-yellow precipitate is

formed when the reaction takes place in a solution in concentrated
hydrobromic acid, or when bromine is added to a solution of 3-hydr-

oxyqninoline in chloroform ; this compound would appear to contain

more hydrogf^n bromide than the yellow hydrobromide, into which it

changes, after a time, with evolution of hydrogen bromide.
When bromine (1 mol.) acts on 1-hydroxyquinoline, a mixture of

the hydrobromides of the unaltered base, and of bromo- and dibromo-
1-hydroxyquinoline is formed. The product is boiled with water,

and the solution, either before or after filtration, mixed with sodium
acetate ; the precipitate is dissolved in hydrochloric acid, and again
precipitated by sodium acetate. The bases are next dissolved in

hydrochloric acid, and the solution mixed with sufficient water to

render it turbid ; after some hours, the dibromo-derivative separates,

and is treated by the same process several times to purify it. The
bromo -derivative can be obtained pure from the solution after a very
small quantity of sodium acetate has been added to precipitate the
remaining dibromo-derivative. The two can also be separated by
fractional distillation with steam, when the bromo-derivative passes

over first.

4 : l-BromhydrnxyquinoUne crystallises from hot water in small,

colourless needles, melts at 124° (uncorr.), sublimes in various but ill-

defined forms, and is practically insoluble in cold water. The p latino-

chloride was obtained. When oxidised by permanganate, the base

yields non-brominated pyridinedicarboxylic acid; this settles its

orientation.

4:3: l-Dihrorrihydroxyquinoline crystallises in lustrous, slender,

yellowish needles, melts at 196° (uncorr.), sublimes in colourless

needles when heated, and dissolves easily in chloroform, acetone,

benzene, glacial acetic acid, and alcohol, but only sparingly in ether,

and not at all in cold water. When oxidised by permanganate, it yields

])yridinedicarboxylic acid ; this shows that the bromine atoms are

not in the pyridine ring. When the hydrobromide is suspended in

chloroform and acted on by bromine, a red additive compound is

produced, which easily decomposes, like that described above.

A. G. B.

Oxidation of Piperidine and Tetrahydroquinoline Deriva-
tives. By C. ScHOTTEN and W. Schlomann {Ber., 24, 3687—3700).
— Picrylpiperidine (compare Turpin, Trans., 1891, 714) is hardly acted
on at all by potassium permanganate, even on long-continued heating; on
oxidation with nitric acid or chromic acid, it yields resinous products.

Phenylsul'phone-i-amidovaleric acid, S02Ph*NH*[CH2]4*COOH, is

obtained, together with small quantities of phenylsulphoiiamide, when
phenylsulphonepiperidine (compare Hinsberg, this vol., p. 64) is

oxidised with potassium permanganate. It crystallises from hot

water in colourles?:, nacreous plates, melts at 97°, and is readily solu-

ble in alcohol, ether, glacial acetic acid, and light petroleum, but only

sparingly in benzene and chloroform ; when boiled with acetic anhydr-
ide, it is converted into a crystalline anhydride. The hariuin salt
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(OiiHi404NS)2Ba, zinc salt, witli 2H20, and copper salt (anhydrous)
were prepared. The silver salt, CiiHuOiNSAg, crystallises in lustrous

plates. When the acid is heated with concentrated hydrochloric acid
at 180% it yields c-amidovaleric acid phenylsulphonate,

C5HiiN02,C6H5-S03H;

this salt begins to melt at about 105°, and is not completely liquefied

until the temperature has risen to ]1<5°
; when, after it has solidified,

the same portion is again heated, it melts quite sharply at 107°.

When phenylsulphone-^-amidovaleric acid is heated with concentrated
hydrochloric acid and barium chloride at 250°, it seems to be decom-
posed into ^-amidovaleric acid, sulphuric acid, and benzene.

FhenylsulphonetetrahydroquinoUne, C9N£lio*S02Ph, prepared by
shaking tetrahydroquinoline with potash and phenylsulphonic chlor-

ide, crystallises from dilute alcohol in large, colourless plates, melts
at 67°, and is volatile with steam; it is readily soluble in benzene and
chloroforui, but more sparingly in glacial acetic acid, ether, alcohol,

and light petroleum, and insoluble in water. On oxidation with
potassium permanganate, it yields very small quantities of an acid,

the nature of which was not determined, and a little phenylsulphon-
amide ; with faming nitric acid, it yields a yellow compound which is

insoluble in soda.

Methyl tetrahydroquinolinecarboxijlate, CgNHio'COOMe, is obtained
when tetrahydroquinoline is treated with methyl chlorocarbonate in

the cold. It melts at about 35°, and is insoluble in water, alkalis,

and acids, but soluble in the ordinary organic solvents ; on oxidation
with boiling potassium permanganate, it gives a substance which crys-

tallises in red needles, melts at 175°, and gives the indophenin reaction
;

when heated with potassium permanganate in the cold, it yields very
small quantities of an acid which melts at 155—156°. The dinitra-

derivative, CiiHiiNsOe, prepared by dissolving methyl tetrahydroquin-
olinecarboxylate in fuming nitric acid, crystallises from alcohol in golden
needles, melts at 174"" with decomposition, and is not decomposed by
boiling alkalis or acids; it is insoluble in ether and light petroleum,
and only sparingly soluble in alcohol, but readily in benzene.

F. S. K.
Synthesis of Phenylpyrazolidine. By A. Michaelis and O.

LA.MPE {Ber., 24, 3738—3740).—Sodium phenylhydrazine (2 mols.),

benzene, and trimethylene bromide (1 mol.) are mixed and allowe I

to remain for some time at the ordinary temperature, the reaction

being completed by heating on the water-bath ; the benzene solu-

tion is treated several times with water, and finally with dilute

hydrochloric acid ; the acid solution, alter neutralisation with alkali, is

extracted with ether. After the ether is distilled, and the residue

fractionated, phenylpyrazolidine, NPh<^ ^ i , is obtained as a

colourless, or pale-yellow, liquid with a faint, characteristic odour; it

boils at 210° under a pressure of 165 mm., and at 160° under a pre>-

sure of 20 ram. The compound has well marked basic properties,

reduces alkaline copper solutions on warming, and is readily oxidised

either by exposure to air or on treatment with mercuric oxide,
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forming plienylpyrazoline. The picrate crystallises in short, yellow

needles. The above synthesis probably proceeds in two stages, an

intermediate compound, CHaBr'CHa'CHg'lSrPh'NHa, being first formed;

this is then condensed by the excess of sodium phenylhydrazine ; the

ivaction is therefore analogous to the formation of pyrrolidine from
^.-chlorobutylamine by the action of alkalis.

A technical product, termed " phenylpyrazine," which is formed by
the action of ethyl /3-bromopropionate on phenylhydrazine in alkaline

CO 'C H
solution, is 1 : 5-phenylpyrazolidone, NPh< i ^ The compound

jNll'L'xl2

C9H8N2O2, prepared by Michaelis and Burmeister from ethyl chloro-

malonate and phenylhydrazine (compare Abstr., 1891, 1068), proves
CO 'C}-{

to be 1 : 3 : 5-phenylpyrazolidone, NPh<^^^ I '. J. B. T.

The Osazone of Hydroxypyruvic Acid. By W. Will (Ber.,

24, 3831—3834).—In a previous paper (Abstr., 1891, 542), the

author described a substance obtained by the action of hydrogen
chloride on an alcoholic solution of the osazone of hydroxypyruvic
acid, which he regarded as its ethyl salt. After dissolving in alkali

and reprecipitating with acid several times, and finally recrystallising

from alcohol, it is obtained in reddish -yellow aggregates of needles,

which, from the analysis and molecular weight determination, have
the composition Ci5H]2N40. It is therefore not the ethyl salt, as

formerly supposed, but is obtained from the osazone by loss of the

elements of water, and is identical with the phenylhydrazineketo-
])henylpyrazolone obtained by Knorr by heating the osazone with

acetic anhydride (Abstr., 1888, 724). Its formation is represented as

follows :

—

It is insoluble in water, readily soluble in alcohol and ether, sublimes
in small quantities, and colours wool and silk yellow in alkaline

solution.

The osazone of hydroxypyruvic acid differs from the similar com-
pounds investigated by Knorr, inasmuch as the solutions of its salts

do not yield the pyrazolone directly on acidification. The osazone
itself yields a sodium salt, as already found by Nastvogel (Abstr.,

1889,237). The pyrazolone, however, also yields a sodium compound,
which crystallises in slender, yellow needles, and melts at about 300^

with decomposition. It also forms a silver compound, Ci5Hii^gN40,
which crystallises in reddish-yellow plates, becomes brown at 206°,

and melts at 215''.

The ethyl salt of the osazone may be obtained by the action of

methyl iodide and alkali on its alcoholic solution. It is a yellow,

microcrystalline powder which melts at 222—223°, and is insoluble in

alkalis and dilute acids. H. G. C.

Phenylguanazole. By G. Pellizzari (Gazzetta, 21, ii, 141—154).—Phenylguanazole is prepared by heating a mixture of dry dicyano-

1



ORGANIC CHEMISTRY. 357

diamide with phenylliydrazine hydrocjhloride, in molecular proportion,

at 150°
; mucli ammonia is evolved during the rea,ction, and, as

spontaneous heating occurs, the mixture must be cooled if the tempe-
rature rises above 180°. The vitreous, yellow product is crystallised

fi-om dilute hydrochloric acid, dissolved in water, and decomposed by
concentrated caustic potash, when the base separates in red needles;

on reciystallisatiou from alcohol, it is obtained in large, hard, slightly

yellowish crystals melting at 174—175°. It is very soluble in alcohol

and water, but only sparingly in chloroform, ether, or benzene ; it is

precipitated from its aqueous solutions by caustic soda and caustic

potash. The molecular formula, as determined by the cryoscopic

method, is C8H9]S"5. The aqueous solution is neutral to test-paper.

I'he hydrochloride, C8H9N5,HC1, crystallises in thin, white scales, very
soluble in water and alcohol, and melts at 240°. The platinochloride,

(C8H9N5)2,H2PtCl6, forms yellow, prismatic needles. The aqueoas
solution of the base gives a white, flocculent precipitate with silver

nitrate, soluble in hot water, nitric acid, and ammonia; it is a mole-

cular compound of phenylguanazole with silver nitrate,

C8H9N5,AgN03.

Silver sulphate and mercuric chloride give white precipitates with
aqueous solutions of the base ; mercurous nitrate gives a white pre-

cipitate soon turning yellow ; and copper salts give a yellowish-green

precipitate. These precipitates are all molecular compounds. The
reaction between dicyanodiamide and phenylhydrazine hydrochloride

may be carried out in alcoholic solution by heating for eight hours in

a closed tube at 100°. The reaction is represented by the equation

NHPh-NHa + ]S[H-C(:NH)-NH-C(:]SrH)-NH., =
c(:nh).nh

Anilbiguanidine is probably an intermediate product of the reaction,

for if anilguanidine hydrochloride (1 part) and cyanamide (1 part) be
boiled with water (8 parts) for six hours, and treated with potash,

ammonia is evolved and phenylguanazole separates. Phenylguan-
azole is also obtained by heating together at about 160° equal

parts of anilguanidine hydrochloride and guanidine carbonate ; large

quantities of ammonia are evolved ; the product is dissolved in dilute

hydrochloric acid, and filtered; on treating with solid potash,

etude phenylguanazole separates, and is puritied by repeated extrac-

tion with chloroform. A mixture of biguanide with phenylhydrazine
in molecular proportion, when heated at 120—160°, evolves much
ammonia, and, on extracting the product with alcohol, evaporating,

dissolving in water, treating with a little potash, filtering, and adding
excess of potash, phenylguanazole is obtained. The yield by the

last two methods is small, but they show the very great analogy
which exists between phenylguanazole and phenylurazole (Trans.,

1888, 550).

Ethylanilhiguanidine, ]SrH2-C(:NH)-NH-C(:NH)-]S'H-NEtPh, is pre-

pared by heating unsymmetrical ethylphenylhydrazine hydrochloride

with dicyanodiamide in molecular proportion, at 160—170°, for half
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an hour. No ammonia is evolved. The product is dissolved in water,

filtered, and treated with caustic potash ; the base separates as an oil

which is extracted by agitation with ether, and the residue left on
evaporating the ethereal solution is boiled for some time with water
to eliminate unaltered ethylphenylhydrazine ; caustic potash is then
added, and the precipitate again extracted with ether; on evaporating
the ether, the base is obtained as a vitreous, friable mass which
softens at about 50°. It is very soluble in alcohol, ether, and benzene,

less so in water; it has a strongly alkaline reaction, and absorbs carb-

onic anhydride. When boiled with potash, it yields ammonia and ethyl-

phenylhydrazine. The sulphate, CioHi6N6,H2S04, is obtained in small,

colourless crystals which are very soluble in water, but only sparingly

in alcohol. W. J. P.

Tropine. By G. Merling (Ber., 24, 3108—3126).—The experi-

ments to be described, taken in conjunction with the facts already

known, prove that neither the formula proposed by the author, nor
that of Ladenburg, which Liebermann has already shown to be un-

tenable (Abstr., 1891, 749), represents the constitution of this com-
pound. In the present research, the author commenced his experi-

ments with Roth's methyltropidine (Abstr., 1884, 761), a compound
which proves to have properties entirely different from those ascribed

to it by Roth, and pioceeded on the lines laid down by him ^or the in-

vestigation of certain bases allied to piperidine {Annalen, 264, 310
;

Abstr., 1891, 1506).

x-Mefhyltropidine (^^'^-diJiydrohenzyldimethylamine, see below),

C6H7'CH2NMe2, is prepared by distilling a dilute aqueous solution

of tropidinemethylammonium hydroxide until it reaches a concentra-

tion of 1 : 10, and then driving the base over with a current of

steam ; it is a colourless, mobile oil, of a faint ammoniacal odour, and
cannot be distilled, as it changes into /3-methyltropidine on heating

;

the yield is equal to that of the tropidine employed. The platino-

chloride, (C9Hi5]SF)2,H2PtClf, crystallises from boiling water in orange-

yellow prisms, and melts at 173—174°
; the aurocliloride,

C9Hi5N,HAuCl4,

is a golden-yellow, crystalline precipitate sparingly soluble in water,

and decomposing when boiled with it ; the methiodide, CeHgNMeal, is

readily soluble in hot water, sparingly in cold, and melts at 162° with
the evolution of gas. Hydrochloro-oi-methyllrojpidinei

C6H7HCl-CH2-:N"Me2,

is obtained as the hydrochloride, when a-methyltropidine is allowed

to remain for some days at the ordinary temperature with a solution

of hydrogen chloride saturated at 0° ; the aurochloridey

CoH,6ClN,HAuCl4,

separates as a yellow, crystalline precipitate on adding auric chloride,

and the free base as a colourless, mobile oil on adding sodium hydr-

oxide to the solution ; the latter changes slowly at the ordinary

temperature, or quickly at the temperature of the water-bath, into a
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viscid syrup which consists essentially of tropidinemethylammonium
chloride. It is poured into water and distilled in a current of steam,
when a small quantity of a-methylpiperidine passes over; the residue

is shaken with ether to remove the resinous substances, solutions of

sodium hydroxide and potassium iodide added, and the precipitated

tropidinemethylammonium iodide crystallised from boiling alcohol
;

it is next converted into the chloride by silver chloride, and this salt

yields tropidine and methyl chloride on dry distillation. These
reactions are analogous to the conversion of pentallylcarbindimethyl-

amine into methyl-a-pipecoline, and indicate the presence of the

group :C*N"Me*CH(CH2R')- in tropidine. The formation of a-ethyl-

pyridine fromnorhydrotropidine(Ladenburg) shows that the a-carbon
atom carries an atom of carbon not belonging to the hydrogenised
pyridine nucleus ; whilst that of the bibasic tropic acid, by the

oxidation of tropine with chromic acid, proves that the second carbon
atom of the side chain is also in combination with one of the nucleal

carbon atoms. When a-methyltropidinemethylammonium iodide is

converted into the hydroxide, and this is boiled with water, it decom-
poses into tropilidene, C7H8, trimethylamine, and water, a reaction

which points to the presence of the group ZZCH'CHa'NMeo in
a- methyl tropidine. These facts are only to be accounted for by
adopting the following formulae :

—

.CH2 CHzv /Cxl2 C/Il2\

CH<^CH(0H)-CH2-^CH, or CH:^CH2-CH(0H)^CH;
XCHa NMe^ ^CHa NMe^

Tropine.

yCH2'Co2v pTT . pxT
CHfCHzzCH-^CH

;

COOH-CH<^ft'- ^,^>CH-COOH.
^CH^-NMe/^

C.M2-JNMe

Tropidine. Tropic acid.

Methyltropine is, theretore, A'-hydroxytetrahydrobenzyldimethyl-
amine, and a-methyltropidine is A^ = ^-dihydrobenzyldimethylamine.

Tropilidene, CvHg, when dissolved in carbon bisulphide and treated

with bromine, forms a dibromide which is an oil miscible with ether

and having a camphor-like odour ; when kept in a desiccator, it resini-

fies by degrees, and, when heated on the water-bath for some hours,

hydrogen bromide is evolved, and it is converted into a crystalline

mixture of benzyl bromide and a substance separating from alcohol

in yellow tablets, which is perhaps an isomeride of the dibromide.

When tropilidene (1 gram) is heated in a reflux apparatus for an
hour with sulphuric acid (5 grams), water (20 grams), and potassium
dichromate (3*2 grams), a mixture of benzoic acid and benzaldehyde
is formed with evolution of carbonic anhydride. Tropilidene is,

therefore, probably CH2:C<^^^j^^^>CH.

fi-Methyltropidine, CvHsNMej, is prepared as follows :—a-Methyl-
tropidine is heated at 140

—

15l>° in a reflux apparatus ; on now re-

moving the source of heat, the temperature rises to 190°; the liquid

is maintained at this for some minutes, and is then distilled, when
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small qnarilities of di- and tri-methylamiiie pass over, and at 200° a

few drops of tropylcn ; wbilsfc /3 methyl tropidine passes over at

204—205° (757 mm.), and a small quantity of a base boiling at a very
liigh temperature remains behind as a thick, brown oil. It is a
colourless, highly refractive oil, having a characteristic odour, and a

sp. gr. 0*922 at 15°. When /:J-methyltropidine is dissolved in hydro-
chloric acid and the solution heated, tropylen separates as an oil and
is driven over with a current of steam ; whilst dimethylamine hydro-
chloride remains behind. The fact that Ladenburg obtained tropylen

and dimethylamine by heating tropidine methiodide with potRsh is,

therefore, explained as follows :—a-Methyltropidine is initially

formed, and this changes into the /3-compound, which then decom-
poses into tropylen and dimethylamine. When ^-methyltropidine

and methyl iodide are mixed in molecular proportion in methyl
alcoholic solution, tetramethylammonium iodide separates : the

quicker if heat is applied ; whilst after removing the iodine from
the solution by silver chloride, platinic chloride precipitates su platino-

chloride, (C7H7Me)2,H2PtCl6, as a bright-yellow, amorphous precipitate,

and on evaporating the filtrate, an oily compound at first separates,

and, later, lustrous crystals of the platinochloride, C7H7Me3,H2PtCl6.

The author finds, contrary to Ladenburg's statement, that tropylen

forms a crystalline compound with potassium hydrogen sulphite, and
it must therefore be an aldehyde or a ketone; since it gives an acid

of the composition of adipic acid on oxidation, it is probably tetra-

hydrobenzaldehyde, and in concordance with the above formulae, the

A'^-derivative. Ecgonine and anhydroecgonine must, in conformity
with ths above-given formulas for tropine and tropidine, be repre-

sented as follows :

—

^Oxd-O 00.2^ yOU-J

CH^CH(OH)-CH(COOH)^C ; CH^Ch':C(COOH)^CH.
\CH2 NMe^ ^CH2 NMe^

Ecgonine. Anhydroecgonine.

The formation of dihydrobenzaldehyde from dibromanhydroec-
gonine (Eichengriin and Einhorn, Abstr., 1891, 65), then, admits of

simple explanation. The dihydrobenzaldehyde must be the A'* = ^-de-

rivative. A. R. L.

A Violet from Codeine. By P. Cazeneuve (Compt. rend., 113,
747—749).—10 grams of codeine is heated with 10 grams of para-
nitrosodimethylaniline in presence of a litre of ethyl alcohol of 93"

for 300 hours. When the liquid cools, it deposits tetramethyldiamido-
azobenzene. The alcohol is distilled oif and the residue boiled with
water; after cooling, the liquid is filtered and agitated with amyl
alcohol, which dissolves out the violet colouring matter, whilst a
beautiful blue colouring matter remains in the water. When the
arayl alcohol is evaporated, the violet compound separates in amorph-
ous, lustrous flakes, somewhat soluble in water, but especially soluble

in alcohols and in ether, forming dichroic solutions. When the
aqueous solution is poured on to strong sulphuric acid, it gives, like

the safranines, a green zone, changing to blue, and then to violet,
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which Indicates the presence of poly-acid combinations. The morph-
ine violet gives a similar reaction.

Codeine violet dyes silk, w^ool, and gun-cotton directly, but the

colour alters somewhat when exposed to light.

When the amyl alcohol solution of the compound is mixed with
alcohol and ether, and treated with platinic chloride, a platino-

chloride is obtained with a paler colour than the platinochloride of

the analogous morphine compound. It has the composition

NMe2-C6H4-N:CnH,8MeN04,H2PtCl6,

and hence codeine violet has the composition

NMe./C6H4-N:Ci7Hi8MeN04.

The yield is small, but better results were not obtained by vary-

ino^ the proportions of the reacting substances. Heating in a sealed

tube gave a smaller yield (compare Abstr., 1891, 1220).

C. H. B.

An Alkaloid from Javan Coca Leaves. By F. Giesel (Chem.
Centr., 1891, ii, 488, from Pharm. Zeit., 36, 419—420).—From 20
kilos, of a small-leaved Javan coca, the author obtained 1 kilo, of

cinnamylcocaine, whilst about three times this amount, besides some
cocaine, remained uncrystallisable. From the mother liquors an
alkaloid was separated as hydrobromide, which resembled dextro-

coca'ine. The hydrobromide melted at 49°.

The hydrochloride is more readily soluble in water, and less

soluble in alcohol, than is the hydrochloride of dextrococaine. The
salts of the new alkaloid are precipitated crystalline from quite

dilute solutions by potassium dichromate, which is not the case

with the salts of cocaine or dextrococaine ; moreover, the polarised

ray is not perceptibly deviated.

Concentrated hydrochloric acid splits it up into benzoic acid and
ecgonine hydrochloride, without the formation of an intermediate

product, as in the case of dextrococaine.

The alkaloid could not be detected in the leaves of American
truxillo ; at the same time, an alkaloid, somewhat resembling Hesse's

hygrine, but different from it, was obtained from them. It differs

from Hesse's hygrine in its solubility in solutions of the alkalis,

and is destroyed by potassium permanganate; whilst Hesse's remains
unchanged. It occurs in the leaves in quantities up to 02 per cent

,

and is a constituent of the plant, and not a product of decomposition.

J. W. L.

Cyanmethgemoglobin 'and Detection of Hydrogen Cyanide.
By R. KoBERT (Chem. Gentr., 1891, ii, 591, from Apoth. Zeit., 6, 386).

—Researches carried out by the author indicate that hydrogi^n

cyanide forms with methaemoglobin a red compound cya7wm,<t-

hcemoglobin, which differs from oxyheemoglobin and its modifications

in that its spectrum is not characterised specially by any band.

The remarkably bright-red colour of the blood, after poisoning with

hydrogen cyanide, in places where the formation of meLhoamoglobin
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has taken place, is caused bj the formation of the cyanogen com-
pound.

Blood which contains the cyanoo^en compound may be detected

thus :—1 c.c. of the blood is diluted with 99 c.c. of water and a 1 per

cent, solution of potassium ferricyanide is added drop by drop. If

cyanogen is absent, the colour of the solution passes from red to

yellow, owing to the formation of methsemoglobin, and it shows the

corresponding spectrum. In the presence of cyanogen, the colour

only becomes brighter red, and shows no absorption band. Hydrogen
cyanide may be detected by means of this test. Healthy blood is

employed, and, after diluting with water (1 c.c. of blood to 99 c.c. of

water), it is shaken with a small crystal of potassium ferricyanide

until the red colour has just changed to yellow, and a little of the

liquid under investigation is poured on to the surface. The presence

of hydrogen cyanide causes a bright-red coloration to form. The
solutions must not be alkaline, but should be just acid.

If blood contains cyanogen, a 1 per cent, solution retains its colour

for some time ; whereas healthy blood becomes darker at the end of

a few hours or days, and shows the spectrum of haemoglobin.

J. W. L.

Transformations of Albumins. By G. Patein (Compt. rend.

Soc. Biol., 1891, 207— 212).—From experiments on egg-albumin and
serum-albumin, it is shown that the action of acetic acid and alkalis

produces changes in the albumin which render it no longer coagulable

by heat or precipitable by certain reagents. The same sometimes
occurs in the albumin which passes into the urine in cases of disease.

W. D. H.

Physiological Chemistry.

Digestive Ferments in Crustacean Eggs. By J. E. Abelous
and F. Heim (Compt. rend. Soc. Biol, 189 L, 273—275).—Various
crustacean eggs were found to contain an amylolytic, an inverting, and
a tryptic ferment. Their amount and activity probably varies with
the degree of maturity of the eggs. These are regarded as enzymes,
not as organised ferments. W. D. H.

Formation of Sugar in the Organism when Oxygen is

deficient. By A. Dastke (Compt. rend. Soc. Biol, 1891, 681—684).
—The recent experiments of Araki (Abstr., 1891, 1125—1392) and by
Zillessen (ibid., 1126) are merely confirmatory .of some of a more com-
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plete nature made bj the author some years ago (Glycemie asphyxique,

1879) ; these are not alluded to by the authors jast mentioned.
W. D. H.

Gases of Peptone Blood. By Blachstein (Arch.f. Anat. u. Physiol.^

Physiol. AMK 1891, 31)4—401).—In dogs, Labousse (Abstr., 1889,

531) has shown that injection of " peptone " lessens the amount of

carbonic anhydride in the blood, whilst the oxygen remains normal,
or rather over the normal. It is now shown that in the rabbit, an
animal whose blood is not rendered incoagulable by peptone, the same
change in the blood gases occurs. Moreover, the amount of carbonic
anhydride in the lymph is not lessened, and so the diminution is not
explicable on the ground of lessened metabolism. W. D. H.

The Specific Gravity of the Blood of Europeans living in
the Tropics. By M. Glognrr (Virchow's Archiv, 126, 109—113).
—The specific gravity of the blood was estimated by Hammerschlag's
method. A drop of blood is placed in a mixture of benzene and
chloroform, and then benzene or alcohol, as the case maybe, is added
until the drop of blood swims. The mixture is filtered through
linen, and its specific gravity, taken with the hydrometer, gives that
of the blood.

The persons, 20 in number, on whom the observations were made
were Europeans who had lived for varying periods in the East India
Islands (six months to 29 years), and were suffering from varying
degrees of " tropical anaemia." The average number of corpuscles was
found to be normal ; but the sp. gr was 1*053 instead of the normal
1"062. The anaemia thus appears to be due to loss in the constituents

(probably proteids) dissolved in the blood plasma. W. D. H.

Tropical Anaemia. By C. Eijkman (Virchow's Archiv, 126, 113

—

124).—This investigation resembles that in the preceding abstract,

but is rather more extensive. The specific gravity of blood was esti-

mated by Schmaltz' capillary pycnometer (Arch. Klin. Med., 1890) ;

the corpuscular richness b}^ counting ; the percentage of haemoglobin
by Fleischl's haemometer. Observations were made both on Malays
and Europeans, the latter being classified according to their length of

residence in the tropics. The blood on the average gave throughout
practically the same number of corpuscles, and the same percentage
of haemoglobin. The average specific gravity was 1057, length of

stay in the Indies making no difference. Schmaltz gives the normal
specific gravity as 1'059

; so there is a slight fall, but nothing like so

great as in the more familiar forms of anaemia. W. D. H.

Disappearance of Sugar from the Blood. By V. Harlet (/.

Physiol, 12, 391—408).—In view of Schenk's statement (Abstr., 1891,
350, 504) that a considerable amount of sugar is lost when it is esti-

mated in albuminous mixtures such as serum, a number of investiga-

tions were made on this subject. A known amount of dextrose was
mixed with defibrinated calf's blood, the proteids removed by acetic

acid, heat, and filtration, and the sugar estimated in the filtrate and
washings ; the loss varied from to 48 per cent. The reason of the
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variation appears to be the behaviour of the proteid on heat coagulation

;

if the coagaium formed is dense and firm, the loss of sugar is great. If

the proteid separates in loose, fiocculent curds, the precipitate is more
readily washed, and the loss of sugar reduced to a minimum.

Similar results followed experiments made with blood drawn
directly from an artery in a living animal, and also when other
methods of precipitating the proteid s (potassio-mercuric iodide,

mercuric chloride) were employed ; and the general conclusion is

drawn that the loss of sugar is due to mechanical retention by, not
chemical combination with, the coagulated proteid. In addition to

this, however, the element of time has to be taken into account; the
longer the blood, if fresh, and sugar solutions are mixed, the greater
is the loss of the sugar ; this is not due to bacteria. The glycolysis

is of a progressive character. "W. I). H.

Glycolytic Power of Blood and Artificial Production of
Diabetes. By R. Lepine and Barral (Compt. rend., 113, 729—730).
—Moderate bleeding of a dog at first (after a short time) increases

the glycolytic power of the blood, but repeated bleeding reduces it.

Ligature of Wirsung's canal causes a great increase of the glycolytic

power of the blood. Grriitzner found that under the same conditions

there was an increase in the saccharifying power of the urine, and the
authors find that this is true also of the blood. Section of the nerves

of the pancreas is followed by a great increase in the glycolytic and
saccharifying power of the blood. Electrification of the lower end
of the pancreatic nerves produces diabetes after a short time.

0. H. B.

Infliience ofMuscular Work on the Elimination of Creatinine.

By J. MoiTESSiER {Compt. rend. Soc. Biol, 1891, 573—574).—After

muscular work (walking), no increase in the amount of creatinine in

the urine was observed. The experiments were made on the author's

own person. W. D. H.

Xanthocreatinine in the Urine. By G. Colosanti {Gazzefta,

21, ii, 188—192).—The urine of the lion is very rich in urea, which,

when extracted by Hoppe-Seyler's method, crystallises in thin, snow-
white scales, not in needles as does that obtained from the urine of

the dog. The alcohohc mother liquor from the crystallisation and
washing of the urea when concentrated is of a syrupy consistency,

and has an aromatic odour ; it contains, besides much creatinine,

xanthocreatinine, which may be separated as a yellow, crystalline

powder.
Monari (Abstr., 1886, 613) has shown that if large quantities of

creatine, or creatinine, are introduced into the circulation, either by
intravascular injection or as the result of excessive muscular effort,

the bases are partly eliminated as xanthocreatinine. As the rich meac
diet of the lion introduces into the system large quantities of crea-

tine, the author supposes that part of the base is secreted as xantho-

creatinine. W. J. P.

I



PHYSIOLOGICAL CHEMISTRY. 305

Is Alcohol Eliminatsd by ths Milk P By F; Klingemaxn
(Virchow's Archiv, 126, 72—80).—By administering fairly large doses

of alcoholic liquors to nursing women, none was ever found in the
milk. In animals in wliich proportionally larger doses were given,

minute traces were occasionally fonnd. W. D. H.

Action of Pilocarpine on the Excretion of Milk. By C.

CoRNEViN (Compt. rend. Soc. Biol., 1891, 628—630).—Pilocarpine is a
drug which increases the amount of many secretions, such as sweat
and saliva. By experiments on cows, it was, however, found that it

does not increase the amount of milk secreted. Analysis of tlie milk
showed a slight increase in the amount of lactose. There is no gly-

cosuria. W. D. H.

Excretion of Uric Acid and Urea. By W. P, Herringham and
H. O. Davies (/. Physiol, 12, 475—477).—Haig states that the pro-

portion of uric acid to nrea varies inversely with the daily total

acidity of the urine. Haig estimated uric acid by Haycraft's method.
In the present research, uric acid was estimated by Lud wig's modifica-

tion of Salkowski's process, and urea by the hypobromite method.
Two experiments were made, one of 16 days on a mixed diet, one of

eight days on a vegetable diet. The proportion of uric acid to urea
varied, but bore no fixed relation to the total acidity of the urine.

W. D. H.
Excretion of Uric Acid, Urea, and Ammonia. By W. P.

Herringham and E. W. Groves (J. Physiol., 12, 478—484.)—A series

of experiments similar to the preceding, but performed more carefully,

the composition of the diet being noted. The results obtained showed
that the excretion of uric acid does not vary inversely with the daily

acidity of the urine, and that uric acid may be passed to the amount
of 2^4 th of the urea without bad effects. On three occasions sodium
salicylate was given ; these coincided with large excretions of uric

acid. This may, however, have been due to the salicyluric acid in

the urine ; or it may have been accidental, as on other days, when no
drug was given, the excretion was as large. W. D. H.

Heat Production in Nerves during Excitation. By G. IsT.

Stewart (/. Physiol, 12, 409—425).—In the nerves of rabbits and
dogs there is not even a rise of temperature of the general nerve
sheath of a^^oo^^ ^^ ^ degree during excitation. On theoretical

grounds, the statement of Rolleston (Abstr., 1890, 536), that a frog's

nerve gives off heat when it dies, is considered to be erroneous.

W. D. H.
Physiological Action of Nickel Carbon Oxide. By M. H ax-

riot and 0. BiCHET (Compt. rend. Soc. Biol, 1891, 185—186).—This
compound is extremely poisonous. The blood shows the spectrum
of carbonic oxide haemoglobin. (Compare McKendrick and Snod-
grass, Abstr., 1891, 1130.) W. D. H.

Physiological Action of Nickel Carbon Oxide. By P.

Langlols {Compt. rend. Soc. Biol, 1891, 212—213).—The oxygen of

VOL. LXll. 2
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oxyhaemoglobin is displaced by this substance, but it is reo^arded as

unsettled whether the compound formed is carbonic oxide haemo-

globin, or haemoglobin united to the nickel compound.
W. D. H.

Physiological Action of Trimethylamine. By Comrrmale and
Brunelle {Compt. rend. Soc. Biol, 1891, 175—178).—Inhalation of

the vapour of trimethylamine produces an increased secretion of

saliva. The same effect follows its administration by the mouth, or

under the skin. The alkalinity of the saliva is greater than normal.

Occasionally vomiting is produced, also increase of the nasal mucus
and of tears. There is always slight albuminuria. After sub-

cutaneous administration, there is local inflammation at the point of

injection, leaving a wound which takes a long time to heal. A dose

of 3 centigrams per kilo, of body weight causes a lowering of body
temperature. W. D. H.

Physiological Action of Dinitrobenzene. By A. Huber
(Virohow's Archiv, 126, 240—270).—The main efPects of dinitro-

benzene, as tested on both cold- and warm-blooded animals, are changes
in the blood, paralysis, and intense dyspnoea. The blood becomes of

a dark chocolate colour; the red corpuscles are largely deprived of

their pigment, which in frogs partly collects round the nucleus.

Spectroscopic investigation showed an absorption band in the red,

reminding one of the similar band of acid haematin, and of methaemo-
globin, but not identical with either. It is spoken of as the dinitro-

benzene band, and it is considered that this compound acts in a

specitic manner on the blood pigment. After large doses, the urine

was found to be brown in colour, and to contain a strongly reducing

substance, and sometimes dinitrobenzene was itself present. The
body temperature is lowered. The illness which workers in roburite

factories suffer from appears to be caused by dinitrobenzene fumes.
W. D H.

Relation between the Chemical Constitution and Physio-
logical Action of Compounds of the Aromatic Series. By G.

Oddo {Gazzetta, 21, ii, 287—258).—
Benzene Nucleus.—I. Triazobenzene.—This compound, prepared

. by the author's method (Abstr., 1891, 696), has a very energetic

antipyretic and analgesic action on mammals, both in the normal
and febrile conditions. Its antipyretic action is probably more
powerful than that of any other known substance, the temperature
in mammals falling almost to the point of collapse with complete
anaesthesia ; these effects last for 24 or more hours, paralysis and
death often supervening. The action is accompanied by a rise in

the pulse rate, and does not commence until some hours after admi-
nistration, probably owing to its insolubility; the acidity of the

stomach also affects the rapidity and extent of the action. It is

probably eliminated from the body by the skin and lungs. Frogs,

on the other hand, exhibit convulsive movements and depressed pulse.

It thus appears that azoimide does not retain its physiological pro-

perties (Ber., 1890, 1023 ; Abstr., 1891, 56 and 524) when in com-
bination with organic radicles.
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IT. Benzamide acts as a gentle antipyretic
; its action is rapidly

developed, and soon ceases. It probably passes from the system

thT*0"^^ ^l^e skin and lungs.

JSTaphthalkne Ndcleus.— Ethyl cc-naphthylazoacetoacetate,

CioH^-Ns-CHAc-COOEt

(Abstr., 1891, 1.^81), gave negative results in experiments on dogs
and frogs. a-Acetonaphthalide, which resembles some well-known
antipyretics of the benzene group in constitution, likewise gave rise

to no noteworthy symptoms. This behaviour is attributed by the

author to the physiological inactivity of the naphthalene nucleus.

The phenanthrene nucleus appears to be similarly inactive, a sub-

cutaneous injection of 0*04 gram only feebly affecting a frog. In
conclusion, the author ascribes the antipyretic properties of benzene
compounds to the presence of the benzene nucleus, and regards the

absence of these properties from naphthalene compounds as indicative

of the absence of a preformed benzene nucleus from these substances

and hence as confirmatory of Bamberger's centric formulae.

S. B. A. A.

Chemistry of Vegetable Physiology and Agriculture.

Nitrification of Organic Nitrogen. By T. Leone and 0.

Magnanini (GazzeUa, 21, ii, 206—208).—The authors have instituted

experiments to determine whether organic nitrogen is completely con-

verted into nitric acid by the nitrifying organism. A quantity of

gelatin solution containing 0-04—0"07 gram of nitrogen was dissolved

in 2—3 litres of water, and kept at 32° for 45 days, after which time

neither ammonia nor nitrous acid was present in the solution, so that

the action may be considered to have ended. On determining the nitric

acid, a deficit of 174—190 per cent, on the amount of nitrogen

originally present was observed. This nitrogen must either have
been evolved in the free state or remained in the solution as organic

matter not convertible by the organism. W. J. P.

The Sources of the Nitrogen of our Leguminous Crops. By
Sir J. B. Lawks and J. H. Gilbert (Jour. R>y. Agri. Soc. [3], 2,

657—720).— Both the scientific interest and practical value of legu-

minous crops depend largely on the amount of nitrogen they contain

and on the sources of this nitrogen ; also on the great difference in

these respects between them and the agricultural plants of other

orders. Grain and root crops and potatoes cannot be successfully

grown without the application of nitrogenous manure, whilst the

direct effect of such man are is to increase not so much the nitrogen-

ous as the non-nitrogenous constituents of the plants—the carbo-

hydrates. This is well illustrated by the results of field experiments

made at Rothamsted ; the results show that when nitrogenous

2 c 2
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manures are applied in conjunction with minerals, there is an enorm-
ous increase in the carbon assimilation and carbohydratrs formed as

compared with the amounts assimilated under the inflaence of minerals
only. On the other hand, leguminous crops, grown without nitrogenous

manure, contain a higher percentage of nitrogen than non-leguminous
crops, and yield also a much greater amount of nitrogen over a given
area of land ; nitrogenous manures have little or no effect when given
to them, and the carbon assimilation is not materially increased.

Boussingault's experiments, and the earlier experiments made at

Eotham'&ted (this Journal, 1863, 100), showed that, under conditions

of sterilisation and enclosure, there was no gain from free nitrogen

in the growth of either Graminece, Leguminosce, or other plants. The
results obtained by Hellriegel and others, and especially those ob-

tained at Rothamsted in 1888 (Abstr., 1890, 814), are next discussed.

They show that, under non-sterilised conditions—in fact, with suit-

able microbe infection of the soil—there was nodule formation on the

roots and considerable fixation of free nitrogen. These results have
received confirmation from still more recent Rothamsted experi-

ments, and also from the direct experiments of Schloesing, jun., and
Laurent (Abstr., 1891, 353), who determined the loss of nitrogen
which took place in the confined air in which their plants were grown.

In 1889, and since, quantitative experiments have been made with
peas, beans, vetches, lupins, white clover, red clover, sanfoin, and
lucerne ; that is to say, with four annuals and four plants of longer

life. The results, as far as they are available, show that without
soil-extract seeding, and with no nodules, there was no gain of

nitrogen ; whilst with soil extract, and with nodule formation, there

was a considerable gain of nitrogen, in fact, very many times as much
nitrogen in the products of growth as in the seeds sown.
The difficulty at first experienced by Hellriegel in obtaining good

results with lupins, and at Rothamsted with yellow and blue lupins

in 1888, seems to be due to the infecting soil which was used being
unsuitable. Nobbe's experiments (Abstr., 1891, 1533) indicate that

there are a variety of leguminous nodule-organisms, which have very
different effects with the different plants (compare also Beyerinck,

Abstr., 1891, 1539). This would also be consistent with the observa-

tions made at Rothamsted with various plants, showing that the
external appearance and distribution of the nodules were very
different in the case of peas, vetches, lupins, and other plants.

A series of experiments was commenced at Rothamsted in 1890,

with a view to the more detailed examination of the roots of the plants

than was possible in the case of the strictly quantitative series. The
plants were grown in pits, so arranged that some of the plants of each
description could be taken up and their roots examined at three (or

four) successive periods of growth. Each plant was grown in sand
supplied with minerals and soil extract, and in a mixture of soil

and sand. Generally speaking, in sand, the area of infection was
limited, but the nodules were of great size; in soil with much greater

distribution of the infecting organisms, there was a far greater

number of nodules, which were, however, smaller than those grown in

sand. The results of determinations of dry matter and nitrogen in
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tTie nodules of the plants taken up at difftrent periods indicate that

in the case of the annual, when the seed is formed and the plant
more or less exhausted, both the actual amount of nitrogen in the

nodules and its percentage in the dry substance are greatly reduced
;

but that with the plant of longer life, although the earlier-formed

nodules become exhausted, others are constantly produced, thus pro-

viding for future growth. And the results of these experiments,

taken together with those of the quantitative series, show further an
intimate connection between the gain of nitrogen by the Leguminosce

and the development of the nodules on their roots.

As to the manner in which nitrogen is fixed, it has been suggested
that, under the conditions of the symbiosis, the plant is enabled to fix

the free nitrogen of the atmosphere by its leaves ; but there is little or

nothing in the evidence we have which leads to this conclusion. It is

also suggested that the bacteria of the nodules become distributed in

the soil and there fix nitrogen, which is subsequently taken by the

plants from the soil. In the Rothamsted experiments, however, no
gain of nitrogen was observed in the soils. Berthelot found that soils

iDOth free from higher vegetation, and soils in which leguminous
plants were growing, gained in nitrogen ; and Schloesing, jun., and
Laurent also found fixation to take place in soils under the influence

of lower plants—lichens and algae. Nevertheless, neither experience

in practical agriculture, nor the nitrogen statistics of soils and crops,

indicate any material fixation of free nitrogen under the agency of

microbes within the soil, independently of leguminous growth.
There is, however, evidence that, in soils and subsoils containing

combined nitrogen, lower organisms may serve the higher by bring-

ing the organic nitrogen into an available form. As examples may
be mentioned the fnngus of fairy rings, the fungus mantle observed
by Frank on the roots of certain trees, and especially the nitrifying

organisms. To return to the question of fixation, the most probable

explanation seems to be that free nitrogen is fixed in the course of

the development of the organisms within the nodules, and that the

I'esulting nitrogenous compounds are absorbed and utilised by the

plant. It may be mentioned that Loew (Abstr., 1890, 1052), viewing
the question in the light of his own results with platinum in presence
of alkali, suggested the possibility that the vegetable cell, with its

active protoplasm, if in an alkaline condition, may fix free nitrogen
with formation of ammonium nitrite. It was frequently found at

Rothamsted that the contents of the nodules, when apparently in an
active condition, showed a weak alkaline reaction.

Although much of the nitrogen of leguminous crops is sometimes
obtained under the conditions described, from the free nitrogen of the

air, a good deal is taken up from the subsoil, chiefly as nitric acid

derived from the organic matter present in the soil. A difficulty in the

way of the assumption that much of the greater assimilation of the

Leguminosae than by other plants is due to nitrification of the subsoil

is the fact that the direct application of nitrates has but little effect on
the growth of such plants. The two cases are, however, different

—

nitrates, when applied, percolate more or less alone through the soil,

whilst nitrates formed as a result of action on the organic nitrogen
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will probably be associated with other constituents liberated at the
same time.

With regard to the more practical aspects of the subject, reference

is made to the experiments of Schultz, of Lupitz, who has, for some
years, grown leguminous crops over large areas of poor sandy soil,

using kainite and phosphatic manures ; he finds the lands thereby much
benefited for subsequent cereal and other crops. The system is

extending in other parts of Germany, and in this country Mr. Mason,
of Eynsham Hall, Oxon,is making extensive experiments on the subject.

" The experimental results which have been brought forward clearly

established that there is great gain of nitrogen under some conditions.

It has also been clearly shown that due infection of the soil and of

the plant is an essential to success. The evidence at the same time
points to the conclusion that the soil may be duly infected for the

growth of one description or some descriptions of plant, but not for

some other descriptions. The field experiments on leguminous crops
at Rothamsted have further shown, so to speak, that land which is quite

exhausted, so far as the growth of one leguminous crop is concerned, may
still grow very luxuriant crops of another description of the same family,

but of different habits of growth, and especially of different character
and range of roots. This result, though undoubtedly more or less

due to other causes also, is, nevertheless, in some cases doubtless

dependent on the existence, the distribution, and the condition, of the
appropriate microbes for the due infection of the different descriptions

of plant. In fact, it is pretty certain that success in any system
involving a more extended grow^th of leguminous crops in our rota-

tions will not be obtained without having recourse to a considerable
variation in the de&>cription of leguminous plant grown. Other
essential conditions of success will generally be the liberal application
of potash and phosphatic m/inures, and sometimes chalking or liming,
for the leguminous crop. Then, the questions would arise—hov^ long
the leguminous crop should occupy the land ; to what extent it should
be consumed on the land, or the manure from its consumption be re-

turned ; or, under what conditions the whole, or part, of it should bo
ploughed in ? Lastly, it is probable that more benefit would accrue
to the lighter and poorer than to the heavier or richer soils by any
such extended growth of leguminous crop." N. H. M.

Assimilation of Free Nitrogen by Plants in its Dependence
on Species, on Nutrition, and on Soil. By B. Feank {Landiv.
Jalirh.^ 21, 1—44).—1. Dependence on Species, (a.) Cryptogams.—
Earlier investigators ascribed to the non-chlorophyllous cryptogams
the power of assimilating free nitrogen (Jodin, Compt. rend., 55,
612; Hallier, Gdhrimgsercheinungen, Leipzig, 1867), whilst more
recently this has been denied (Nageli, Sitzungsher. hgl. hair. Akad.,
1879). The author's experiments with a form of penicillium, with
pure cultivations of the fungus of leguminous root-nodules, and with
chlorophyllous algae, show that, when grown in non-nitrogenous media
and in air free from combined nitrogen, they will develop, although
only slowly, and take up elementary nitrogen, (b.) Phanerogams.—
The experiments with phanerogams were, like thoFC previously de-
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scribed (Abstr , 1891, 858), made in glass pots or in glass dishes and
exposed to air. The first experiments were made with buckwheat and
spurrey in sandy soil (12 kilos.) ; a fallow experiment with heavy loam
was also made. The following results were obtained (compare results

with oats and rape in loam and with yellow lupins in sandy soil, loc.

cit.) :
—

Table I.
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Table II.

Dry
pro-

duce
(grams),

Nitrogen.

At commence-
ment.

Seed
(gram).

Nitrate,

&c.

(gram).

At conclusion.

Produce
(gram).

As
nitrate

(gram).

In pro-

duce. N
in seed
= 1.

Yellow Lupins.

1. Seeded
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The next experiments were made with jellow lupins and with peas
grown in humous soil and in peaty soil, and the results are compared
with those previously obtained with the same plants grown in sandy
soil (loc. cit.). With regard to lupins, the plants grown in sterilised,

rich soil (No. 2, in Table IV) were entirely free from nodules, and
lupins can, therefore, in a good soil, assimilate free nitrogen with-
out the help of the symbiosis ; the power of assimilating free nitrogen
is less in good soils than in poor, light soils, but in the poor soils this

action is almost entirely due to the co-operation of the fungus.

Peas can also do without the symbiosis in good soil—the plants

grown in sterilised soil (No. 5) were quite free from nodules—and take
up free nitrogen from the air which is collected in the crop itself and
in the crop-residue in the soil. But the symbiosis is of use even in

humous soil, and increases the nitrogen assimilation. Peas did not

grow very well in the peaty soil ; although there were nodules on the
roots of plants grown in both the infected and the non-infected pots,

the growth in the pot which was infected (with lupin soil) was much
the greater.

The next experiments were with red clover in sand (with minerals)
in humous soil, and in peaty soil. The numerical results, together

with those obtained with lupins and peas, are given in Table IV
(p. 874).

In the case of the sterilised red clover plants, several of the better

plants grown in sand and many of those grown in soil had nodules
when taken up. The results indicate that red clover, grown in sand,

can only develop and take up free nitrogen when in symbiosis with

the nodule fungus ; otherwise, practically no nitrogen will be assimi-

lated. In humous soil, red clover assimilates free nitrogen very readily,

and enriches the soil in which it grows ; the symbiosis plays an im-
portant part in the assimilation. At the same time, in spite of the

symbiosis and of the presence of the necessary minerals, the growth
of red clover is, in sand, far less than in a good soil. In fact, in good
soil, completely or nearly sterilised, the growth is greater than in

suitably infected sand. The experiments with peaty soil showed a
much greater development with clover than with peas.

Summary.—All plants assimilate free nitrogen, but some of them
require nitrogenous manures. There is only one plant (yellow lupin)

which assimilates more nitrogen when grown in nitrogen-free soil

than in presence of combined nitrogen. Peas, and probably most
Leguminosce, yield large amounts of nitrogen only when supplied with
combined nitrogen (especially nitrates), but the amount required is

less than is generally supposed. Lupins should only be grown in

poor soils
;
peas, red clover, and probably many other Legumitwsce

give better results when grown in good soils ; the more these plants

are strengthened by the application of combined nitrogen, the more
free nitrogen they will be able to assimilate. Non-leguminous plants

can only be made to recover from the state of hunger when grown in

nitrogen-free soil by the application of combined nitrogen ; when
they have thus gained strength, they assimilate free nitrogen. Legu-
minous plants, on the other hand, recover from this period of nitrogen
hunger, not only when they are supplied with combined nitrogen^
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Table IV.
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compounds will be formed (Tacke, loc. cit.). In Tacke's experiments^

the reduction was diminished, but not altogether prevented, by the

presence of air, arid it is possible that with still better ventilation

the reduction might have been stopped altogether. Losses of nitrogen

during the process of nitrification was observed by Deherain (Abstr.,

1887, 993), and Tacke (Landw. Jahrb., 18, 439), whilst in Ehrenberg's

experiments (loc. cit.), in which, however, ventilation was deficient,

no evolution of free nitrogen was detected, and Schloesing's results

(Abstr., 1889, 638 and 1239) indicated that a loss of free nitrogen is

not necessarily a consequence of nitrification.

The power of fixing nitrogen, which Berthelot ascribes to some
especially poor soils, was in no case confirmed by Schloesing (Abstr.,

1888, 1330) ; not even after two years exposure of a soil to air. On
the other hand, Berthelot's results are supported by those of Gautier

and Drouin, Deherain, Pechard and Tacke (loc. cit.). Inasmuch as no
constituent of soils is known to have the power of fixing nitrogen, the

fixation, if admitted at all, is ascribed to bacteria ; and it seems not

unlikely that the soil bacteria which fix nitrogen are identical with

those which, as has been shown by the indirect experiments of

Hellriegel and others, and the direct experiments of Schloesing and
Laurent, have the same power when living in symbiosis with legu-

minous plants. It may be mentioned, however, that in Berthelot's

experiments, sterilised soils and soils infected with the contents

of leguminous nodules, showed no material difference with regard to

the amount of nitrogen they fixed.

In the first series of the author's experiments, mixtures of blood

meal, garden soil, and chalk, and of bone meal, soil, and chalk respec-

tively were kept for some months, at a temperature of 28—30° in

glass tabes, from which all the air had been expelled and replaced by
oxyhydrogen mixture (prepared by electrolysis). The different parts

of the apparatus, of which a sketch is given, were fused together, so

as to avoid the use of joints or corks ; and it was so arranged that

samples of the gas could be obtained as often as desired for analysis,

without interrupting the experiment. In the first weeks, no appre-

ciable amount of nitrogen was evolved, but subsequently there was a

loss in Experiment 1 (with 14 856 grams of substance, containing

0'3151 gram of nitrogen) of 20 miligrams of nitrogen. In Experi-

ment 2 (with 14'3969 grams of soil, &c., containing 0*2208 gram of

nitrogen) the loss of nitrogen was 11 milligrams, No nitrous oxide

was given off.

In the other series of experiments, layers of soil or other substances

were put in alternate layers with pieces of glass rod in upright

cylinders, so constructed that air free from combined nitrogen could

be passed through from below, and any ammonia which might be

given off absorbed by acid, and the quantity determined at the end of

the experiment.

The following table shows the nature and amounts of the sub-

stances experimented on, the total initial and final nitrogen ; the

nitrogen as nitric acid, and the nitrogen as ammonia, found at the

end of the experiments. The experiments 1—6 extended over nearly

a year, whilst the others lasteJ froji 16 to 22 weeks.
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1. Arable eoil (100 grams).

.

2. „ „ ..

3. Arable soil (100 grams),

sterilised

4. Lupin soil (100 grams) .

.

5. „ „ .•

6. Lupin soil (100 grams),

sterilised

7. Ar&hle soil (100 grams),

and ammonium sulphate

containing 0*115 gram
of nitrogen

8. Arable soil (100 grams),

with bone meal (5 grams)
9. Lupin soil (100 grams),

with bone meal (5 grams)
10. Bone meal (9 4775

grams), chalk (2 grams)
11. Bonemeal (99702 grams)
12. Blood meal (10-4945

grams) , chalk (2 grams)

.

13. Horn meal and super-

phosphate* (equal parts;

21 -034 grams)
14. Horn meal and superplios-

pbatef (21 '002 grams) .

.

15. Horn meal and super-

phosphate-gypsum
(22 -9694 grams)

16. Bone meal (10 'SOU
grams), and gypsum (12
grams)

17. Bone meal (12-1033
grams), and kainite (8

grams)
18. Bone meal (10-0834

grams), and chalk (10
grams)

Nitiogen.

At com-
mence-
ment.

Total.

grams
0-1198
0-1214

-1209

0*1061
0-1045

-1042

grams
-1078

0-1144

0-1252
0-0830
-0852

-1044

-2363

-3169

-2890

-4484

-4717

1 -4074

-3660

-4250

-4154

0-4500

0-4987

0-4402

At conclusion.

Total.

0-1876

-2973

0-2821

0-4655
0-4851

1 -4284

As
nitrate.

gram
0311

0-0196

-0362

-1092

-0454

0-3620

-4180

0-4190

-4284

-4676

0-4317

-0132

0-0033

0-0049

As ammonia.

In soil.

grams

-059(

trace

-0979

0-2816
-3073

1 -0781

In
receiver.

gram
-0008

0-0006

0-0033
-0006

0006

-0056

trace

trace

-0678

0-1500
-0671

0-8149

Gain or

loss.

gram
-0-0120
-0-0070

-I- 0-0043
-0 0231
-0 0193

+ -0002

-0-0487

-0-0196

-0-0069

+ 0-0171
+ 0-0133

+ 0-0210

0-1978

0-199

0-1578

-2620

2434

0-2743

-0020

-1018

-1170

-0555

-2578

-0 0040

-0-0070

+ -0036

-0-0216

-0 0310

-0 -0087

* Containing 33-7 per cent, of soluble phosphoric acid,

t Containing 8 -6 per cent, of soluble phosphoric acid.
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With regard to loss of free nitrogen, the results show that it may
take place during decomposition in presence of plenty of oxygen,

both when nitrification takes place and when ammonia is formed.

Gain of nitrogen took place (Experiments 10, 11, 12) in substances

containing plenty of nitrogen, and coincidently with large production

of ammonia. As other experiments indicate that under these con-

ditions loss of free nitrogen takes place, this was probably also the

case in these three experiments, and the gain must therefore have
been still greater than the numbers indicate. The last six experi-

ments are of further interest as showing the retentive power, or want
of such a power, for ammonia of various substances. The super-

phosphate retained the whole of the ammonia ; the superphosphate-

gypsum, and gypsum kept back some, but allowed very much to

escape. Kainite, on account of its greater solubility, acts more
strongly in fixing ammonia than either superphosphate-gypsum or

gypsum. Calcium carbonate assists the volatilisation of ammonia.
When phosphoric acid was used, there was no loss of free nitrogen,

whilst when other substances, especially kainite, were employed, the

loss of free nitrogen was considerable. The author is, however, not

prepared to say that the non-evolution of nitrogen was due to the

presence of phosphoric acid (compare v. Krause, Abstr., 1890,

1340). i

In the course of the first series of experiments, it was noticed that

when the tube containing soil was filled with electrolytic gas, the gas
disappeared entirely in a few days. In order to ascertain whether
this was due to the physical and chemical properties of the soil, or

to micro-organisms, the following experiments were made :—25 grams
of moderately moist arable soil was put into the apparatus (similar

to that used in the first set of experiments already described), which
was exhausted and filled with the oxyhydrogen mixture. In the first

four weeks there was only a slight absorption, but a good deal of

carbonic anhydride was evolved ; afterwards the absorption was more
rapid, and in about five weeks almost the whole of the gas was
absorbed, and nearly a vacuum produced. A similar experiment in

which a few drops of chloroform were introduced into the apparatus
showed that under these conditions only a trace of carbonic anhydride
was given off, and that no absorption of the oxyhydrogen mixture took
place. Two more experiments were made in which blood meal (5 grams)
was mixed with the soil ; similar results were obtained. The absorp-

tion of oxygen and hydrogen is therefore probably due to micio-
organisms in the soil. The author considers this power of uniting
oxygen and hydrogen to be more remarkable than the power of

fixing nitrogen, and refers to the processes studied by Winogradsky,
in which bacteria oxidise ferrous oxide to ferric oxide, hydrogen
sulphide to sulphur, and finally to sulphuric acid, &g.

Experiments were also made to see if pure cultivations of bacteria
from pea and bean nodules have the power of assimilating free nitro-

gen, but they always failed to develop well in nutritive solutions free

from nitrogen.

The following conclusions are drawn from the above results :

—

(1.) Loss of nitrogen can take place in decomposing nitrogenous
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matter, independently of nitrification ; whilst it does not take place

when air is excluded. (2.) It is not established whether free nitro-

gen is eliminated during the nitrification of ammonia with sufficient

ventilation. (3.) Free nitrogen is fixed not only in poor soils, but
in materials rich in nitrogen. (4.) Superphosphates are excellent

preservatives for farmyard manure, even when air has access. Super-
phosphate-gypsum is of less value, whilst gypsum and kainite are far

less effective still. (5.) Arable soil, after undergoing a process of

decomposition, has the power of uniting oxygen with hydrogen, the

union being probably accomplished by bacteria. (6.) No kind of

bacteria has as yet, with certainty, been isolated which has the

power of fixing free nitrogen ; although it is established that the

Leguminosce, with the help of certain known bacteria, are in a position

to employ free nitrogen to their advantage.

Sketches are given of the apparatus employed, which was similar

to that used by Tacke.

After the above investigation was completed, the author found that

the absorption of oxygen and hydrogen by soils had been discovered

by de Saussure, in 1834. Liebig (Annalen, 153, 142) considered the

process to be a purely chemical one. N. H. M.

Fixation of Free Nitrogen by Plants. ByT. Schloestng, Jun.,

and E. Laurent (Compt. rend., 113, 776—778).—An extension of

the work on the Leguminosae (Abstr., 1891, 353; to other classes of

plants. Two experimental methods were employed, the first con-

sisting in measuring the decrease in volume of the nitrogen of the

atmosphere in which the plants were confined, the other in estimat-

ing the increase of the total nitrogen in the soil, seeds, and crop during
the experiment. The results yielded by the two methods agree well.

As the conditions under which nitrogen might be absorbed were un-

known, it was necessary to employ natural soil, for which purpose a
poor sandy earth was enriched with calcareous earth, and with
garden soils in which grass, trefoil, lupin, and beans had been grown

;

it was watered with nutritive mineral solutions also, and, after the

seeds had been sown, with an aqueous extract of the mixture of

garden soils.

In the first set of experiments, which extended over 3J months;
the results were obscured by the growth of mosses and algae on the

surface of the soil, and although it was found that the nitrogen ab-

sorbed was markedly greater in the case of the leguminous plants

(peas) than in those of the others (Jerusalem artichokes, oats, and
tobacco plants), yet it could not be ascertained to which vegetatioti

the absorption was due. That nitrogen was assimilated during the

growth of the cryptogams was evident, since in one of the blank
experiments in which no appreciable growth appeared on the surface

of the soil, no sensible amount of absorption took place, whilst in

other blank experiments in which the lower growths had developed

freely, a considerable amount of nitrogen was taken up.

In a second set of experiments, which extended over three months,

the lower growth was prevented by covering the soil with a layer of

calcined quartz sand, and it was found that neither with soil alone,



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 379

nor with growincr plants of oats, mustard, cress, or asparagus, was
there any sensible absorption, whilst with peas, a very considerable

amount of nitrogen was found. In the last case it was remarked,
too, that nodosities had formed on the roots.

"Berthelot (ibid., 778—779), in calling attention to the above note,

points out the confirmation which the results bring to his own
researches and views on this subject. Jn. W.

Proteids of the Maize-kernel. By R. H. Chittenden and T. B.
OsBOiiNE (Amer. Chem. /., 13, 458—468; compare Abstr., 1891, 1285).

—The authors propose to investigate, first, the proteids which are

soluble in salt solution, but insoluble in water ; secondly, those which
are soluble both in water and in salt solution, and, thirdly, those
which are insoluble in water and salt solutions, but soluble in

alcohol. The present paper relates to the first class.

When fine freshly-ground maize-meal is extracted in the cold with
10 per cent, sodium chloride solution, it yields a yellow solution,

from which the proteids may be precipitated either by removing the

salt by dialysis or by adding ammonium sulphate to saturation. The
precipitate is purified by redissolving in sodium chloride solution and
again dialysing, and then separates in small spheroids, which adhere
to the walls of the dialyser, and closely approximate to crystals in

character. The ammonium sulphate precipitate is partially soluble

in water, and may therefore be treated with that solvent before

digesting with sodium chloride, the two solutions being mixed before

dialysing. 5 per cent, ammonium chloride solution may be sub-

stituted for the sodiuDQ chloride, the proteids being precipitated as

before by ammonium sulphate. The products obtained in this way
were of practically identical composition:—C, 51*65; H, 6*82;

N, 17*69; and S, 0-93. Tbe yield of pure product obtained by the

first method was 02 per cent.

When the sodium chloride solutions of the proteids are heated,

they become turbid, and at a somewhat higher temperature form a
flaky coagulum ; if this is filtered ofT, the clear filtrate undergoes the

same changes when raised to a still higher temperature, and so on,

several distinct fractions being obtained; even when the solution

has been boiled for some time, the filtrate often yields a precipitate

with acetic acid. The temperatures of coagulation are not, however,
very constant, as they are considerably altered by slight variations

in the methods of extracting and purifying the proteids. From a
consideration of these phenomena it appears that the proteid matter
either consists of several distinct globulins, or is itself a simple
globulin capable of being split up by the action of heat. It may,
for instance, be a mixture of variable proportions of vitellin and an
uncoagulable globulin. Phytomyosin cannot be present in quantity
since very little precipitate is thrown down when the sodium chloride

solution of tbe proteid is saturated with that salt.

An attempt was made to fractionate the proteid matter based on
the facts that it is not entirely redissolved by sodium chloride solu-

tion, and that the soluble portion is only partially reprecipitated by the
addition ©f a large quantity of water. The fractious soluble in
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sodium chloride were of practically the same composition as the

original proteids, but the insoluble fraction contained appreciably less

nitrogen (15'59 per cent.). The formation of the insoluble proteid

may be explained by supposing that the globulin is partially con-

verted into an albuminate. Another attempt was based on the

varying solubility of the proteid in sodium chloride solutions of

different strengths ; but the fractions obtained were unaltered in

composition. Jn. W.

Choline and Betaine in Cotton Seed Foods. By W. Max-
well (Amer. Chem. /., 13, 469—471).—The bases were extracted

from finely ground cotton-seed cake with 70 per cent, alcohol, and
purified by means of the mercurochlorides. The hydrochlorides pre-

pared from the latter were separated by means of absolute alcohol, in

which the betaine salt is very sparingly soluble. The relativ^e amounts
of choline and betaine hydrochloride thus obtained were as 1 to 5"7.

The relative amounts obtained from cattle food prepared from a sample
of the same cotton seed was as 1 to 4' 7. Jn. W.

Occurrence of Gums which yield Xylose. By A. Voswinkel
{Chem. Centr., 1891, ii, 655 ; h-om Pharm. Gentralhalle, 32, 505— 507).
—The author found these gums in several fungi, Cantharellus cibarius,

Hydnum re'panduw, Glavaria Jlava, G. hotrytis, Fsaliota cam'pestris,

Boletus edulis, and B. granulatus. It was separated by extracting the
ground fungus with soda ; the extract was then precipitated with
alcohol and the precipitate washed with alcohol containing a little

hydrochloric acid. The product gave the phloroglucinol and furfur-

aldehyde reactions, and was converted into xylose by dilute sulphuric
acid. J. W. L.

The Poisonous Constituent of the Ethereal Fern Extract.
By E. PouLSON {Ghem. Centr. ^ 1891, ii, 678 ; from Arch. expt. Path.
Pharm., 29, 1—24).—The author's experiments show that the
poisonous properties of fern extract are due to an amorphous sub-
stance which is the trueJihcic acid. The acid is readily converted into

its lactone, by simply boiling its ethereal solution. The lactone is

named jilicin by the author. The filicic acid melts at 184"o° ; filicin

melts at 125^. The pure acid may be obtained from filicin by dis-

solving the latter in cold dilute soda, and filtering the solution into

dilute hydrochloric acid. The white precipitate is then dried over
sulphuric acid. Determinations of the molecular weights of the two
compounds by Raoult's method gave for filicin 642 and 654, which,
in conjunction with the analysis, indicates the formula C35H40O12,

whilst, for filicic acid, the numbers 663—699 were obtained, and this,

in conjunction with the analysis, indicates the formula C35H42O13.

The author considers filicic acid to be suitable for therapeutical

purposes; it is readily soluble in the alimentary canal, but difficultly

reduced and either kills parasitic organisms or expels them, without
damaging the canal. It appears to be more readily absorbed if taken
with oil than if taken alone. J. W. L.
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Ammonia in the Atmosphere and Rain Water of the Tropics.
By Y. Makcano and A. Muntz (Compt. rend., 113, 779—781).—The
observations, whicli extend over several years, were made near
Caracas, Venezuela, in 10° N. latitude, at an altitude of 922 metres
above sea-level. The temperature of this locality is constant, the
rains very intermittent, and the storms violent and numerous. It

has already been show^n (Abstr., 1889. 923) that the nitric and
nitrons nitrogen in the air of this region is ten times more abundant
than in that of more temperate climates, and it is now found that the

ammonia is distinctly less, a surface of acidiKed water 1 square metre
in area absorbing in 24 hours an average of 001252 gram of ammonia,
as against 002 and 0024 in France. This unexpected result is probably-

due to the formation of solid ammonium nitrite and nitrate in the air,

a theory borne out by the excessive amount of ammonia found in the

rain water, 0*00155 gram per litre on an average, as against 0*00052

gram in Alsace (Boussingault) and 0*00097 at Rothamsted (Lawes
and Gilbert). (Compare, however, next abstract.) Jn. W.

Ammonia in Rain Water. By Albert-Levy (Compt. rend., 113,
804—805).—The author points out that the figures of Lawes and
Gilbert quoted by Marcano and Muntz (precer'iug abstract) varied

considerably from year to year, and that, in 1856 for example, they
found 0*00143 gram of ammonia per litre, an amount quite compar-
able with those obtained by the authors criticised. He also quotes
various other data to show that the amount of ammonia in the rain

water of Venezuela is not excessive ; the mean amount, for instance,

in the rain water of Montsouris, France, where he has estimated the

ammonia in every downpour for upwards of 16 years, is as much as

0-0022 gram per litre. Jn. W.

Analytical Chemistry.

Test for Hydrogen Peroxide. By L. Crtsmer (Bidl. Soc. CUm.
[3], 6, 22—23; compare Abstr., 1891, 1549).—The author claims

priority over Deniges for the use of the ammonium raolybdate and
sulphuric acid test for hydrogen peroxide (Abstr., 1890, 1185). He
further states that the test is not trustworthy, as it is coloured yellow
by faint traces of organic matter and by hydrogen phosphate and
silicate, and yields a blue coloration when the test is made on alcoholic

or aldehydic derivatives. The following test is without these dis-

advantages :—To the suspected liquid, 3 or 4 c.c. of ammonium
molybclate solution (10 per cent.) is added, and subsequently a few
drops of citric acid solution (25 per cent.) ; if hydrogen peroxide be
present, a yellow coloration ensues. This test is capable of detecting

1/10 milligram hydrogen peroxide in 400 c.c. water. The author
notes that commercial paraldehyde contains notable quantities of

hydrogen peroxide.
.

T. G. N.
VOL. LXII. 2 d
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Standardising Iodine Solution for the Determination of
Sulphur in Steel and Pig Iron. By J. M. Wilson (Gheon. Nevjs-,

64, 252).—Using a standard steel, the author standardises his iodine

Rolution by the same process as he uses for the determination of

sulphur in the samples of pig-iron and steel submitted for analysis,

and finds the result satisfactory. D. A. L.

Estimation of Sulphur. By G. Craig (Chem. News, 64, 266—267).
—20 grains of slag, finely ground, is heated with 1 oz. of water, in a

flask furnished with a tap funnel, with a nitrogen bulb partially filled

with glass beads and charged with ammonia and hydrogen peroxide

for outlet, and with a Liebig's bulb charged with potash and hydrogen
peroxide for inlet through which coal gas is now admitted to expel

air; the heating is continued, and liydrochloric acid is ran in from
the funnel, the whole is agitated until the slag is decomposed, boiled,

and finally coal gas is aspirated through. The nitrogen bulb is now
washed out. and the sulphur determined as barium sulphate, To
make the estimation in pyrites, the finely pulverised ore, well mixed
with zinc-dust in a small Bohemian glass tube, is covered lightly with
the disc-like end of a flattened glass rod, which is packed round with
asbestos, the tube is heated at first gently, finally for 30 seconds at a

red heat ; it is then, when cool, dropped into a flask like that em-
ployed above, but fitted at the outlet with a reflux condenser, a [J -tube

containing calcium chloride, and finally, a L)-tube filled with glass

beads and sodium hydroxide. The operation proceeds as described

above, but the hydrogen sulphide is not oxidised. D. A. L.

Estimation of Sulphur in Organic Substances. By A. Angeli
{Gazzetla, 21, ii, 163—165).—Some organic substances containing

sulphur resist the oxidising action of nitric acid when heated with,

it in a sealed tube for determination of the sulphur by Carius'

method. The author finds that the addition of bromine very con-

siderably assists the oxidation ; for example, sulphonal, which offers

great resistance to oxidation by nitric acid alone, is completely

oxidised when heated with nitric acid of sp. gr. 1'52 and bromine for

six hours at 210°. W. J. P.

Estimation of Phosphoric Acid in Slags. By V. Edwards
(Chem. News, 64, 275).—A slag which resisted aqua regia succumbed
satisfactorily to the action of boiling concentrated sulphuric acid in

the presence of some mercury; the resulting liquid, when cold, was
diluted, and an aliquot part filtered, and precipitated directly with
citro-magnesic solution and ammonia. The precipitate was dissolved

in nitric acid and titrated with uranium solution. D. A. L.

Estimation of Arsenic in Wall-paper. By C. R. Sanger (Amer.
Chem. J., 13, 431—453)—To avoid the waste of time, the inconve-

nience of using large quantities of material, and the introduction of

large percentage errors in weighing which are involved in the

ordinary form of the Marsh process, it is modified in order that the

I
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mirror obtained under standard conditions may be compared with a
sefc of standard mirrors obtained under the same conditions from
known amounts of arsenious anhydride.

20, 50, or 100 sq. cm. of the paper, according to the size of the
pattern and the amount of arsenic present, as judged by the colour of

the paper and its smell when burned, is cut into small pieces and
charred by heating with 1—5 c.c. of strong nitrosulphuric acid (1 : 30),

the excess of nitric acid being afterwards expelled. The use of an
oxidising agent is essential, owing to the presence of chlorides, which
would cause the volatilisation of 12— 60 per cent, of the arsenic, and of

sulphur compounds such as ultramarine, which would cause its reten-

tion as insoluble sulphide. Nitric acid is recommended, as it is simple

and speedy in action ; the oxidation of the arsenic is immaterial, as

arsenic salts are found to yield the same results as arsenious salts
;

and the presence of small quantities of nitric acid in the Marsh flask

does not cause the retention of the arsenic, as stated by Blondlot
{ComjH. rend., 57, 596).

The charred mass is moistened, and then thoroughly broken up
with 5 c.c. of water ; the sulphurous anhydride is expelled by boiling, as

otherwise arsenious sulphide may be formed during the subsequent
operations, the liquid is filtered into a tared test-tube, and the residue

is repeatedly washed with hot water. If a filter-pump is used, the

filtrate and washings need not amount to more than 35 c.c. The
extract is now ready for reduction in the modified Marsh apparatus.

This consists of a wide-mouthed, india-rubber-stoppered bottle of

75 c.c. capacity, provided with a funnel-tube for introducing liquids,

and connected on the one hand with a continuous hydrogen apparatus,

and on the other with a tube of fused calcium chloride leading to a
hard glass reduction-tube. Sulphuric acid cannot be used as a de-

siccating agent, as it dissolves the hydrogen arsenide. The reduction-

tube, of 7 mm. bore, is drawn out at the end to 1*5—20 mm. bore,

and bent up and sealed. At the commencement of each operation, the

bottle is charged with 3 grams of finely-granulated zinc, and, the

tightness of the apparatus having been tested, the end of the reduc-

tion-tube is broken, 20 c.c. of dilute (1:8) sulphuric acid is run into

the flask, and hydrogen is turned on from the generator, and burned
at the end of the reduction-tube in a flame 1—2 mm. high. By the

use of an additional hydrogen generator the necessity for stimulating

the evolution of hydrogen in the Marsh flask is obviated ; it may be
necessary even to cool the liquid. The use of hydrochloric acid in

either the generator or the flask is inadmissible, as the mirror is then
liable to be contaminated with zinc chloride. The air having been
thoroughly expelled, the constricted part of the reduction tube is

heated by a Bunsen flame kept steady by an iron cone. Nu mirror
should appear in the course of 20 minutes.

The prepared extract is now gradually introduced through the

funnel-tube, the lower end of which is constricted to avoid the

mechanical introduction of air. The amount added, which should
not contain more than 006 milligram of arsenious anhydride, is

determined by weighing the test-tube before and after. After

25 minutes, the whole of the a,rsenic has been transferred to the
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rednction-tube, as if the action is continued until all the zinc has dis-

solved there is no increase in the density of the mirror.

The mirror is now compared with a standard set, made in a similar

way from quantities of arsenious anhydride varying from 0'005 to
0*06 milligram. These standards, which must bo kept in the dark to

avoid oxidation, are best mounted in frames w^hich, together with a
frame containing the specimen under examination, can be mounted
horizontally in a box resembling a stereoscopic camera, so that the
comparison may be made by transmitted light. As small an amount
as 0*001 milligram of arsenious anhydride can be detected by the
process.

As a check on the results obtained, the arsenic in the various
samples of paper examined was estimated by titration with iodine,

after solution and reduction with sulphurous anhydride. The organic
matter was separated by igniting the paper with potassium nitrate,

by charring it with nitrosulphuric acid, or by distilling it with hydro-
chloric acid. The results agree well. Jn. W.

Estimation of Boric Acid. By 0. Hehner (Analyst, 1891,
141—145).—Stolba long ago proposed to fix boric acid in solution by
adding a known excess of borax and igniting the residue. The author
finds that very good results may be obtained, but that the greatest

caution is necessary to avoid loss by spirting during the ignition of

the residue.

After unsuccessfully attempting to fix the boric acid by means of

ammonia or sodium carbonate, the author has succeeded in getting
excellent results by the addition of a known weight of sodium pyro-

phosphate in the shape of disodium hydrogen phosphate.

L. DE K.
Estimation of Combined Alkali in Soap. By J. A. Wilson

(Ghem. News, 64, 205).—The total alkali having been determined in

the usual manner, the alkali as soap is ascertained in the following
Tvay :—A weighed quantity of soap is decomposed, on a water-bath,
with dilute sulphuric acid, cooled in ice, filtered, and the fatty acids

washed three times successively with 250 c.c. of boiling water,
cooling and filtering each time. Then, to determine the propor-
tion of the alkali of the soap in combination with the soluble fatty

acids, the united filtrates, are made up to 1 litre and 500 c.c. of the
solution titrated with decinormal alkali, using methyl orange as in-

dicator in the first instance, and finishing off with phenolphthale'in ; the
latter numbers, calculated to caprylic acid, are those required. The
insoluble Catty acids are dried, weighed, dissolved in alcohol, and the
alkali originally combined with them estimated by titrating with
semi-normal alkali.

Or the acid, equivalent to the alkali existing in all forms, is

obtained by decomposing the soap with standard sulphuric acid,

titrating the excess with methyl orange and deducting it from the
total quantity of acid employed. D. A. L.

Separation of Manganese and Zinc. By E. Donath (Ber., 24,
3600—3602).—A question of priority.

I
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Estimation of Manganese in Slags and Ores. Bj Gr. L.
NoRRis (Chew. News, 64, 242—243).—A gram of finelj powdered
slag, moistened with water, is mixed with 50 c.c. of nitric acid
(sp. gr. 1'420), heated to boiling, treated with 3 or 4 c.c. of hydro-
fluoric acid and boiled for a few minutes, when the decom-
position is complete. More nitric acid is added, the whole heated to

boiling, and the manganese precipitated with potassium chlorate,

The precipitate, collected on an asbestos filter, is either finally

weighed as pyrophosphate, or is dissolved in standardised ferrous
sulphate or oxalic acid, and the excess of solvent titrated with
potassium permanganate.
With ores, tartaric acid is added before the hydrofluoric acid, or

when much iron is present in the ore these acids are added together

;

the excess of the latter being boiled off and of the former decomposed,
and the estimation proceeded with as above. D. A. L.

Quantitative Separation of the Metals of the Hydrogen
Sulphide Group by Means of Bromine Vapour. By P. Jan-
NASCH and P. Etz (Ber., 24, 3746—3748).—The quantitative separa-
tion of bismuth and cadmium may be readily effected by precipitating
the metals with hydrogen sulphide, and after drying and weighing
the mixed sulphides, transferring them to a porcelain boat, which is

placed in a combustion tube and gently heated in a rapid stream of

air and bromine vapour ; the bismuth volatilises, and is condensed in

an absorption apparatus containing dilute hydrochloric acid. The
operation occupies about half an hour. The residual cadmium brom-
ide may be dissolved in a small quantity of hydrochloric acid and
precipitated with sodium carbonate. The bismuth solution is treated
with nitric acid and evaporated to dryness, and this operation
repeated until all the hydrochloric acid has been eliminated ; the
bismuth is then precipitated with ammonium carbonate solution con-
taining a little ammonia.
The analytical results agree very closely with the theoretical

numbers. J. B. T.

Separation of Bismuth from Lead. By W. REMMLER(5er., 24,
3554—3556).—The author has studied the method of separating
bismuth from lead, based on the volatility of bismuth chloride, and
finds that the two chlorides can be easily and accurately separated by
heating the mixture at the boiling point of sulphur.

For this purpose he employed a small apparatus consisting of two
test-tubes placed one inside the other, the space between them con-
taining the sulphur ; the mixture of the two chlorides is placed in a
much smaller tube, and is introduced into the apparatus by means of
a glass rod, which is bent into a ring at its lower extremity ; during
the heating, which lasts an hour, a stream of dry chlorine is passed
into the small tube containing the substance.
When the two metals are obtained as sulphides, as Is usually the

case, the mixture is first heated for an hour in a xylene bath, and
then for a like period in the sulphur bath, a stream of chlorine being
passed during both operations ; by this means the sulphides are first

2 d 2
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converted into chlorides, and then the bismuth chloride is completely
volatilised. An analysis of a mixture of the metals containing
42'17 per cent, of lead gave in this way 42*09 per cent. ; another
sample containing 43*74 per cent, of lead gave 43'43 per cent.

F. S. K.

Reaction of Certain Essences -with Manganous Salts. By
L. CiiiSMER (Bull. Soc. Chim. [3], 6, 25—29).—When turpentine is

shaken with an ammoniacal manganous solution, and a current of

air is passed through the mixture, the hydrocarbon becomes coloured

dark brown. Although this reaction occurs with both dextro- and
laevo-gjrate varieties, it does not obtain with pinene or fresh steam-

distilled turpentine. Pure pinene exposed to dry or moist air for a

day or tAvo gives the reactions of hydrogen peroxide, and also reacts

as an aldehyde with alkaline potassiomercuric iodide solution, with
magenta in sulphurous acid, and with metamidobenzene hydrochloride,

but does not give the above described reaction unless it has been kept
for two to three months in half-filled vessels, when it gradually acquires

the property ; this is probably due to the formation of acids by
partial oxidation of the pinene, since traces of fatty acids dissolved

in pinene or freshly distilled thyme, lemon, or turpentine oil at once
determine the reaction described. Turpentine and lemon oils which
have resinified do not react, since they are deficient in pinenes,

which are necessary both as solvents of the manganese salt and as

.sources of hydrogen peroxide. To determine the nature of the brown
substance, 10 kilos, of French turpentine oil were treated with ammo-
niacal manganous solution, aiid a current of air passed through
the warmed emulsion. The brownish-black essence, after distillation

at a pressure of 10— 15 mm., was treated with alcohol, when it formed
a brownish-black mass ; this, after washing with alcohol, was taken up
with chloroform (in which it was freely soluble), and reprecipitated

from this solvent by alcohol. As thus obtained, it forms a greyish

powder which is insoluble in water, and only slightly soluble in

alcohol, but freely so in carbon bisulphide, ether, and chloroform,

yielding brownish-black solutions.

Analysis points to the formula Mn2Ci8H2806, and the author con-

siders the substance to be the manganese salt of an acid CgH^Oo,
produced together with formic acid by oxidation of the turpentine

molecule, since he finds that formic acid is a constant product of turpen-

tine oil distillation, and turpentine solutions of the brown product
deposit crystals of manganous formate. The solution of the brown
substance in ether is decomposed by hydrogen chloride with formation
of anhydrous manganous chloride, but evaporation of the residual

ether gave no defined result. The brown substance, treated with hot

sodium hydroxide solution, filtered, acidified, and extracted with
ether, yielded odorous pitchy substances, which did not crystallise.

T. G. N.

Detection of Turpentine and other Impurities in Essences.
By L. Ckismer (Bull. Soc. Chim. [3], 6, 29—30 ; compare preceding

abstract).—Hydrogen potassium tartrate (20 grams) is neutralised with
manganous carbonate (5—6 grams), and dissolved in a litre of water.

I



ANALYTICAL CHEMISTRY. 387

t5 c.c. of the essence to be tested, 3 c.c. of the above solution, and
5 drops of ammonia solution (sp. gr. 0'925) are well shaken together

in a test tube, which is then placed in a water bath, and a
current of air passed through the contents for 30 seconds ; the

tube is then removed, its contents well shaken, and allowed to

separate. With the exception of the oils of lemon and bergamot,
which are coloured dark brown, the majority of pure essences are but
faintly tinged with yellow, whereas the addition of turpentine deter-

mines a coloration varying from brown to intense brown- black in the

supernatant essence. T. G. ^.

Analysis of Spirits. By J. Bell {Analyst, 1891, 185, 171—174).—
Estimation of the Free Acids.—50 c.c. of the spirit, previously reduced
to proof strength, is distilled to dryness in a glass retort. The dis-

tillate is titrated with 'NjlO barium hydroxide, using phenolphthalein

as indicator. To ascertain the nature of the acid, the liquid is

evaporated to dryness, and the barium salt weighed. Its combining
weight is then found by converting it into sulphate.

Estimation of Ethereal Salts.—50 c.c. of the spirit at proof

strength (redistilled if necessary) is directly neutralised with N/IO
barium solution. The spirit is then placed in a glass retort, and dis-

tilled to dryness, the first 30 c.c. being collected separately. The
distillates are now heated, in a closed flask, with a known volume
of l!^/10 barium hydroxide, the excess of which is afterwards titrated.

1 c.c. of the barium solution corresponds with 0'0088 gram of ethyl

acetate. The true nature of the compound may be ascertained by an
analysis of the dry organic barium salt.

Estimation of the Higher Alcohols.—100 c.c. of the spirit at proof
vstrength is digested with an excess of barium hydroxide, and then
distilled almost to dryness. The distillate is then further diluted until

it is 70 u. p., and repeatedly shaken out with chloroform. The latter,

after having been repeatedly washed with water to remove any ethyl

alcohol, is oxidised with a mixture of sulphuric acid and potassium
permanganate, in a closed flask, at a temperature of 80° F. This
operation takes about three days, and the mixture must be repeatedly

shaken during that period. When the oxidation is complete, the

excess of permanganate is reduced by a few drops of sulphurous
acid, and the liquid rendered distinctly alkaline with normal soda.

After removing any chlorine with silver sulphate, the aqueous filtrate

is distilled with 10 c.c. of normal sulphuric acid, and the distillate

received into a solution of N/10 barium hydroxide.
From the amount of barium neutralised, and the subsequent exami-

nation of the organic barium compound, the quantity of the higher
alcohols may be calculated by employing the usual factors.

L. DE K.
Estimation of Sugars by Means of Ost's Copper Solution.

By M. ScHMOEGER (Ber., 24, 3610—3620).—A number of quantita-

tive experiments were made in order to ascertain whether sugars can
be accurately estimated with the copper solutions described by Ost
(Abstr., 1891, 125, 1298), for which he claims many advantages
over Fehling's solution ; ths experiments confirmed Ost's statements
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in all respects except, perhaps, as regards the stability of the more
concentrated copper solution, because, on long keeping in glass vessels,

a deposit of copper silicate is formed in this solution.

Sugar, in solutions containing calcium, cannot be directly estimated
by Ost's method because, on boiling, calcium carbonate is precipitated

and the weight of the copper oxide is thereby increased considerably

;

in such cases, the calcium may be removed by precipitation with
potassium oxalate, and the analysis then carried out as usual, as the
presence of a small quantity of oxalic acid does not affect the results.

F. S. K.

Analysis of Sugar, Molasses, and Syrup. F. W. Babixgton
(Analyst, 1891, 181—185).

—

Saccharimeter Headings.—The author dis-

solves 13 024 grams of the sample in 50 c.c. of warm water in a flask

of 100 c.c. capacity, adds 1 gram of purified animal charcoal, and
after agitating occasionally for half an hour, mixes with 30 c.c. of

alumina cream. After making up to 100 c.c. and filtering through a

dry filter, the liquid is examined in the 20 cm. tube in a Soleil-

Ventzke-Scheibler apparatus.

Glerget Inversion.—50 c.c. of the same solution is mixed with
2'5 c.c. of fuming hydrochloric acid and heated during 20 minutes
at a temperature of 60—70°. After cooling and making up to a

volume of 55 c.c, the liquid is examined in the 22 cm. tube. The fol-

lowing formula is then applied :

—

(Direct readinsr + invert reading") 200 »
. ^- z

^—
jr-: :p^^-r

—

-.— = p. c. of cane sugar.
142* 7 — ^ temperature oi inverted solution

Beducing Svgars.—The author prefers the gravimetric estimation

by means of Fehling's solution. The cuprous oxide is collected on a

weighed asbestos filter and weighed as such. If 2'5 grams of the

sample has been used, the percentage of reducing sugars will be found

by multiplying first by 0*4861 and then by 40. If it is desired to also

estimate the cane sugar gravimetrically, 0'25 gram of the sample

must be inverted as in Clerget's process, and then again carefully

neutralised with sodium carbonate.

Moisture and Water.—The moisture in ordinary moist sugars is

estimated by drying 2 grams to constant weight, but in the case of

syrups or molasses, 20 grams of the sample is dissolved in water and
made up to 100 c.c. 20 c.c. of this solution (=4 grams of sample) is

put into ordinary asbestos fibre contained in a milk tube, the tube and
contents having been previously dried and weighed. The tube is

then placed in a water-bath and dried for 48 hours at a temperature

of 90—100°. The increase of the weight of the tube and contents

gives the amount of dry substance contained in 4 grams of the sample,

water being found by difference. L. de K.

Estimation of Furfuraldehyde and of Pentoses. By A.
GtJNTHER, G. DE Chalmot, and B. Tollens (Ber., 24, 3575—3585).

—

After replying to some observations of Stone (this vol., p. 247), the

authors describe two methods for the estimation of pentoses in vege-

table products (compare Abstr., 1891, 769). In the first method, the
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finely-divided substance (5 grams) is distilled from a flask witli

hydrochloric ncid of sp. gr. 1"06 as long as the distillate gives a red

coloration with aniline acetate paper, fresh hydrochloric acid being

added from time to time as that in the flask passes over ; this process

generally occupies 4—6 hours. The distillate is neutralised w^ith

solid sodium carbonate, then acidified with acetic acid, and titrated

with a solution of phenyl hydrazine of known strength until a drop of

the mixture no longer gives a reaction with aniline acetate paper
;

the quantity of furfuraldehyde in solution being thus determined, the

percentage of arabinose or xylose is calculated by multiplying by
factors which are obtained by ascertaining the quantity of furfur-

aldehyde formed from the pure pentoses under the same conditions.

If, for example, 5 grams of a substance containing arabinose gives

0-75 gram or 15 per cent, of furfuraldehyde, this quantity must be

multiplied by 100/51"?, which gives 29 per cent, of arabinose; in the

case of xylose, the factor would be 100/52'3. As, however, the per-

centage of furfuraldehyde obtained depends on the quantity of sub-

stance taken, and on other conditions, the factors are difl:erent for

different cases, varying from 100/5B"5 to 100/47*2 in the case of

arabinose, and from 100/55'2 to 100/50*4 in the case of xylose, as the

percentage of furfuraldehyde rises from 5 to 20 per cent. It must
also be remembered that pentoses are not actually present in the vege-

table substances, but are the products of hydrolysis of the pentosans

;

to calculate the percentage of the last-named substances, the percent-

age of the pentoses should probably be multiplied by 0*88.

In the second method, the quantity of furfuraldehyde is estimated

gravimetrically, instead of volumetrically, by weighing the pre-

cipitated hydrazone after it has been washed wdth water and dried at

50—60°; the quantity of furfuraldehyde in the 5 grams of substance

taken is obtained by multiplying the weight of the hydrazone by
0*516 and then adding 0025 gram, which represents, on the average,

the amount of furfuraldehyde in the filtrate and washings.

F. S. K.
Detection of Hydrogen Cyanide. By R. Kobert (Ghem. Centr.^

1891, ii, 591 ; from Apoth. Zeit., 6, 386).—See this vol., p. 862.

Estimation of Rosin in its Mixtures with Fatty Acids. By E.

TwiTCHELL (Analyst, 1891, 169—171 ; from J. Anal, and Appl. Chem.,

5, 379).—When fatty acids are dissolved in absolute alcohol and
treated with hydrogen chloride, their ethereal salts are formed. Rosin
treated in the same way undergoes no change. On this principle the

author has based his process, which may be conducted either gravi-

metrically or volumetrically.

The gravimetric method is carried out as follows :

—

'2 or 3 grams of

the mixture of fatty acid and rosin is dissolved in ten times its

volume of absolute alcohol, and dry hydrogen chloride is passed

through in a moderate stream, the flask being placed in a vessel with

water to keep it cool. The gas is rapidly absorbed, and after about

45 minutes, the ethereal salts separate and float on the solution.

After waiting for half an hour longer, the liquid is diluted with five

times its bulk of water and boiled until the acid solution is clear, the
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ethereal salts, with rosin in solution, floating on top. To this is added
some light petroleum, and the whole transferred to a separating

funnel, the flask being washed out with light petroleum. The acid

liquid is theu run off, and the light petroleum solution washed once
more with water and then treated in the funnel with a solution of

()*5 gram of potassium hydroxide and 5 c.c. of alcohol in 50 c.c. of

water. The rosin is immediately saponified, and the two layers

separate completely. The rosin soap solution can then be run off and
the rosin recovered as usual by the addition of an acid. The first

stages of the volumetric method are similar to those of the gravimetric,

with the exception that the contents of the flask are washed into the

separating funnel with ether instead of light petroleum, and the

ethereal solution is then thorougly washed with water until all soluble

acidity is removed. 50 c.c. of neutral alcohol is then added and the
solution titrated with standard solution of sodium hydroxide.

The test analyses are satisfactory. L. de K.

Estimation of Gallotannic and Gallic Acids and Tannin in
Barks. By S. J. Hinsdale (Chem. News, 64, 51—52; compare
Abstr., 1890, 1348).— To estimate the gallotannic acid, 8 grams of the

bark is extracted with boiling water, the infusion is made up to 500 c.c,

and 50 c.c. of this is diluted again to 500 c.c. Five drops of the

solution thus obtained is mixed with 5 c.c. of a fresh solution of

ferric ferricyanide (1*5 c.c. of liquor ferri chloridi added to a solution

of 004 gram of potassium ferricyanide in 500 c,c. of water) ; after

one minute, water (20 c.c.) is added ; and then, within three minutes,

the colour is compared with that given by freshly-made standard
tannin solution (0008 per cent.) simultaneously treated in the same
way. The solutions are so graduated that the number of drops of

tannin solution required to match the colour equals the percentage of

gallotannic acid in the bark. If the percentage is greater than 10,

or less than 1'5, it becomes difficult to match the colour accurately,

and it is therefore well in such cases to alter the strength of the infu-

sion to the extent necessary to obtain a manageable colour.

The gallic acid is estimated in a similar way, after the precipitation

of the tannin by alum and gelatin (50 c.c. of original infusion, equal

to 0'8 gram of bark, 0"2 gram of alum, 20 c.c. of 3 per cent, gelatin

solution, the whole made up to 250 c.c). The colour produced by
5 drops of the filtered solution is compared with that yielded by a
freshly-prepared standard solution of gallic acid, the strength of

which (0*002 per cent.) is such that one-eighth of the number of

drops required to match the colour equals the percentage of gallic

acid in the bark.

The difference between the percentages of gallotannic and gallic

acids is stated to be equal to the percentage of tannin present.

Jn. W.
The Werner-Schmid Method of Milk Analysis. By T. E.

Hill (Analyst, 1891, 67— 70).—The author was inclined to be dis-

satisfied with this process, as his results were anything but accurate,

owing chiefly to the fluffy layer below the ether being disregarded,

which consists mainly of ether mixed with a little hydrochloric acid
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and decomposed casein. No directions for washing tlie ether are

given. The author, however, obtained more satisfactory results by
following the details of Stokes' modified process, whicb is as follows :

—10 c.c. of the sample is measured or weighed into special tubes and
mixed with 10 c.c. of strong hydrochloric acid. The mixture is

boiled with frequent shaking until it turns brown, and, after cooling,

ether is added up to the 50 c.c. mark. After settling for five minutes,

20 c.c. of the ether is pipetted off and evaporated in a tared dish.

The number of c.c. of ether remaining in the tube is then read,

together with three-fourths of a fluify-looking stratum immediately
beneath the ether, and these, added to the 20 c.c. of ether evaporated,

give the total number of c.c. of ether to be considered in calculating

the percentage of fat. A correction for sp. gr. has, of course, to be
made in each case.

By always weighing the milk, instead of measuring, and using
washed ether, and also only pipetting off 15 instead of 20 c.c, the

author has succeeded in obtaining results which compared satisfac-

torily with those obtained by Adams' method. L. de K.

Fat Extraction from Milk Solids. By A. W. Stokes (Analyst,

1891, 92).—The process to be described does not laj^ claim to any
originality, but may come in handy when an analyst has to deal with
a very small quantity of a sour sample.

Five grams of the milk is dried to constant weight in a platinnm,
porcelain, or glass dish, and the total solids arc weighed. The mass
is now moistened with 5—8 c.c. of strong hydrochloric acid, and, after

putting a cover-glass on the dish, heated on the top of the water-bath
for three to five minutes. The contents of the dish are now well
broken up with a rubber-covered glass rod and washed with water
into the well-known Schmid tube.

The fat is then extracted in the usual way by shaking out with
ether. L. de K.

Detection of Coco-nut Fat in Butter. By J. Muter (Analyst,

1891, 88—90).—Although coco-nut fat contains less volatile, fatty

acids than butter fat, it is still possible to mix a comparatively
large quantity of this fat with butter without seriously interfering

with the popular Reichert's distillation process. On the other hand,
where that excellent instrument the oleorefractometer is used, it is

very easy to compound a mixture of margarin with coco-nut fat

which will give the normal refraction of butter. It is, therefore, only
by a joint use of the refractometer and Reichert's titration process

that the fraud can be detected.

A sample of butter which has an abnormally high refraction, say,

— 36, must still be pronounced as pure when it gives a Reicherfc figure

cf 16 (working on '2"5 grams of butter fat), but if the refraction should
be —37 and the Reichert only 12, it may be safely reported as
adulterated with 20 per cent, of coco-nut fat. L. de K.

Estimation of Fat in the Products from Milk. By Lez^ and
AiiLAKD (Compt. rend., 113, 654—056).—A definite quantity of the
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substance to be examined (cream, cheese, margarin, &c.) is placed

in a flask with a gi^aduated neck, mixed with 4 or 5 times its volume
of pure hydrochloric acid, and heated at a moderate temperature with
occasional agitation. The substance gradually disappears, and a
liquid is obtained which becomes brown on heating. Tepid water is

then added in quantity sufficient to bring the liberated fat into the
neck of the flask, where it is measured (compare Abstr., 1890, 837).

Pasty substances may be treated with acid in a dish and afterwards
transferred to the flask with a graduated neck. A sample of Gruyere
cheese gave the following percentages of fat : with ether, 31'84

; with
carbon bisulphide, 32*04

; by the new process, 31*75. 5 grams of the

cheese was treated with 50 c.c. of hydrochloric acid for 15 to 30
minutes, and heated on a water-bath until it acquired a brownish
colour.

Instead of multiplying the volume found by 0"9, 9 grams of matter
may be weighed out instead of 10, and the volume of the fat will then
represent the percentage by weight.

The separation of the fat is complete at 25—30°, and heating on
the water-bath simply serves to produce agglomeration of the fat

globules. The hydrochloric acid must contain no free chlorine. The
fat undergoes no chemical changes ; its weight remains practically

the same in a drying oven, and it leaves no ash when burned.

C. H. B.

Assay of Aconite Preparations. By A. H. Allen (Pharm. J.

Trans. [3], 22,230—235).—Assuming that the physiological activity

of a mixture of aconite alkaloids is represented by the amount of

saponifiable base present, the author describes a delicate and ingenious

volumetric method for the determination of the latter, applicable to

very minute quantities. The alkaloid is titrated with ISr/50 hydro-
chloric acid ; after hydrolysis, &c., the benzoic acid formed is deter-

mined by N/50 baryta-water, the indicators being methyl-orange and
phenolphthalein respectively. The results adduced are fairly accord-

ant for pure samples of aconitine and of japaconitine taken sepa-

rately, and there is a presumption of the same being the case for

pseudaconitine from the roots of A. ferox. But when the method is

applied to several specimens of mixed aconite alkaloids extracted

from the root (of A. napellus?), the results are stated by the author
to be " somewhat erratic."

In a discussion following the reading of the paper, J. C. Umney
pointed out that Jiirgens had shown that nearly half the alkaloids »f

A. napellus consist of an amorphous inert base, also saponifiable and
capable of yielding benzoic acid (as are aconitine and japaconitine).

A gummy base in aconitine had, moreover, been noticed by Wright,
Groves, and others ; on all hands it was admitted that the procf'ss

would be invalid if this base were proved to be capable of hydrolysis.

E. R.
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G-eneral and Physical Chemistry.

Electromotive Force of Gas Batteries. By G. Maekovsky
(Ann. Fhys. Ghem. [2], 44, 457—472).—The author has made
measurements of the E.M.F, developed in elements consisting of

platinum wholly immersed in dilute, carefully boiled-out sulphuric

acid, and of platinum partially immersed in this liquid and partially

exposed to an atmosphere of pure hydrogen and oxygen. Experiments
were also performed when the dilute acid contained platinum sulphate

in varying quantities, and in one or two instances carbon electrodes

were substituted for platinum electrodes. His results are as

follows :

—

The electromotive force of a platinum plate in hydrogen against a
platinum plate in gas-free sulphuric acid is 0*646 volt. When
oxygen is substituted for hydrogen, the current is in the opposite

direction and the electromotive force is 0'372 volt.

Electrolytic hydrogen, and hydrogen prepared from zinc and sulph-

uric acid, give the same value for the electromotive force. The same
thing holds for electrolytic and chemically prepared oxygen.
The electromotive force of an oxygen cell is diminished by the

addition of platinum sulphate to the solution, whilst that of a
hydrogen cell increases, the sum of the two remaining constant.

The electromotive force is independent of the density and tempera-
ture (up to 70°) of the gas.

Carbon electrodes behave quite differently from platinum electrodes.

J. W.
Electrical Behaviour of Metals in Salt Solutions. By H.

Pellat (Ann. Fhys. Ghem. [2], 44, 550—554).—In this paper the

author replies to objections raised by Braun against his law, that the
normal difference of potential between a metal and the solution of one
of its salts into which it is immersed is zero. J. W.

Electrostenolysis. By F. Braun (Ann. Phys. Ghem. [2], 44,
473—500).—The name " electrostenolysis " is applied by the author
to the phenomenon of the decomposition of an electrolyte in a narrow
crack through which a current passes (Abstr., 1891, 778). Electro-

stenolysis is best observed in the case of solutions of salts of heavy
metals, for these metals are deposited in the crack, as on an electrode.

The following substances in solution were decomposed in this way :

—

Silver nitrate, lead acetate, lead nitrate, auric chloride, cobalt nitrate,

palladium nitrate, platinum chloride, ferrous sulphate. Salts of zinc,

nickel, bismuth, the alkalis, and hydrogen showed no action. Elec-

trostenolysis, in the case of copper salts, was only observed in

ammoniacal solutions.

The material in w^hichthe crack is made seems to have no influence

on the result. In order to obtain the action, the diameter of the
crack and the current density must be less than a definite amount.

VOL. LXii. 2 e
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No electrostenolysis appears in animal or vegetable membranes, in-

porous cells, or in hydrophane. J. W.

Electrocapillary Reactions. By F. Braun (Ann. Phys. Chem^

[2], 501—509).—Becquerel observed that if a crack (about 0*06 mm.
in breadth) is made in a glass tnbe whicb is filled with a strong

solution of sodium sulphide and dipped into a concentrated solution

of cupric nitrate, metallic copper is, after some time, deposited on the-

ed^es of the crack. This is covered later by a layer of cuprous

oxide, which gradually grows into the crack and may eventually burst

the tube.

Ostwald has given an explanation of this phenomenon on the basis

of the properties of semi-permeable membranes towards various ions

(Abstr., 1890, 1355). The author, on the other hand, concludes that.

a galvanic element is formed by the following substances :

—

CuS
I

Cu(N03)2 1 basic salt + NaNOg
|
NaHS

|
CuS, which occasions the

deposition of copper at the crack. J. W.

Electrolytic Preparation of Metallic Alloys, &c. By H. N.
Warren (Chem. News, 69, 302).—The metal to be alloyed and the

compound containing the alloying element are melted together in a

deep, conical crucible, having a pointed graphite rod projecting an
inch through the bottom. The external portion of this rod is pro-

tected by an iron tube, coated with borax to avoid oxidation, and is

connected with the negative electrode of a battery ; when the mass in

the crucible has become liquid, a stout platinum wire, connected with
the positive electrode, is arranged so as just to touch the upper
surface of the liquid, and decomposition then proceeds, the metallic-

ion alloying with the molten metal below. D. A. L.

Basicity of Phosphoric Acid. By D. Berthelot (Compt rend.,

113, 851—854).—When ammonia, sodium hydroxide, or potassium-
hydroxide is added in gradually increasing quantity to a dilute

solution of phosphoric acid, the decrease in electrical conductivity is

represented by a right line up to the point at which one of the
basicities of the acid is neutralised, and it follows that the three
monobasic phosphates are not dissociated even in dilute solutions.

At this point, there is a well-marked angular deflection of the curve,
but with further addition of alkali the increase in conductivity is

represented by a right line up to the point corresponding with the
formation of a bibasic phosphate, and it follows that the bibasic

alkaline phosphates are stable, even in dilute solutions. With further
addition of alkali, there is again a change in the direction of the curve,

but the change of conductivity is no longer represented by a right
line, and there is no change in direction at the point corresponding with
the tribasic phosphate. The tribasic alkaline phosphates are almost
completely dissociated in dilute solutions. With stronger solutions,

it can be seen that the formation of the tribasic phosphate does
correspond with a distinct, although slight, angular deflection of the
curve. It is clear that pl.osphoric acid differs markedly from the true

tribasic acids (tricarballylic, aconitic, citric, &c.), for with the latter-
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the monobasic and bibasic salts are partially dissociated in solution,

and the tribasic salt is stable.

Lenz has shown that the salts of ammonium and potassiam with
strong acids show equal conductivities in dilute solution, and the
author has shown that with feeble acids the two conductivities are
distinctly different, although remaining approximately the same, whilst
with phenol they are very different. In this paper, it is shown that
the conductivities of the monobasic potassium and ammonium phos-
phates are identical ; with the bibasic phosphates, the conductivity of

the ammonium salt is about 6 per cent, lower than that of the potas-

sium salt, whilst, with the tribasic phosphates, the two conductivities

are widely different, that of the potassium salt being much the
higher.

The first acid function of phosphoric acid is analogous to that of

strong acids, the second to that of feeble acids, and the third to that
of phenols. Phosphoric acid is, in fact, not a true tribasic acid, but a
monobasic acid with a complex function. It is noteworthy that these
conclusions agree with those deduced from thermochemical data.

0. H. B.

Recent Developments of the Mechanical Theory of Heat.
By M. Planck (Zeit.physikal. Chem., 8, 647

—

666).—This report of a
lecture given by the author before the German Naturfcrscherver-
samralung at Halle gives a connected account of the recent applica-

tions of thermodynamics to the study of solutions. J. W.

Thermochemistry of Bibasic Organic Acids. By G. Massol
(Compt. rend., 113, 1047—1048).—The heat of neutralisation of tar-

taric acid with potash is +25*45 Cal. The heats of formation of

various salts, calculated for the solid state throughout, are :—Potas-
sium hydrogen succinate, 26"26 Cal. ; dipotassium succinate, 46"40

Cal. ; sodium hydrogen succinate, 2019 Cal. ; disodium succinate,

40'02 Cal. ; dipotassium tartrate, 53'26 Cal. ; sodium hydrogen tar-

trate, 26*01 Cal. ; disodium tartrate, 45*82 Cal. From a comparison
of these data with others previously given by himself (Abstr., 1891,
968, 1062 ; this vol., p. 260) and others (Berthelot, Mecanique
Ghimique, 1, 539 ; Chroustchoff, A^in. Chim. Phys. [5], 19, 422), the
author concludes that the addition of alkylic hydroxyl to the carbon
atom next a carbonyl group increases the heat of neutralisation, and
that in the succinic series the heat of neutralisation increases with the
number of alkylic hydroxyl groups ; the increase, however, occurring
entirely in the neutralisation of the first carbonyl group.

Jn. W.

Distillation of Coal. By P. Mahler (Compt. rend., 113, 862—
864).—The sum of the heats of combustion of the products of distil-

lation of Commentry coal was found to be 96*5 per cent, of the heat
of combustion of the original coal. The following table gives the
heat of combustion at constant volume of some samples of coal

gas:—
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Heat of combustion Heat of combustion
per cubic metre. Sp. gr. per kilo.

Gas made at Villette. . 5601-9 Cal. 0-4033 10744 Cal.

Gas from Commentry
coal 5804-0 ,, 0-4040 11111 „

Gas from Caimel coal

from Mddrie 6365-5 „ 0-6367 7735 „

C. H. B.

The Freezing Point of Isomorphous Mixtures. By F. W.
KtJSTER (Zeit. physikal. Ghem., 8, 577—600).—In a former paper
(Abstr., 1890, 1209), the author studied the freezing points of mix-
tures of hexachlor-a-keto-7-pentene and pentachlorobrom-a-keto-7-

pentene, which crystallise together in all proportions. He has now
extended his observations to other pairs of isomorphous substances,

and finds that in their case also the relations are similar to those

already found. The freezing point, namely, does not obey Van't
Hoff's law for the depression, but lies in the neighbourhood of the

point calculated from the freezing points of the components by the
mixture formula of simple proportion to the quantity of each present;

sometimes it is a little above this point, sometimes a little below it. In
the case first investigated, the solid crystallising out had the same
composition as the liquid; but this is not so for all mixtures. The
author gives the following rule :—In the first crop, the substance with
higher melting point predominates; but if the melting points lie

close together, then apparently there is a preponderance of the sub-

stance which crystallises more readily. The temperature, therefore,

is not always constant, but gradually diminishes.

The isomorphous mixtures investigatedwere metachloronitrobenzene
and metabromonitrobenzene, trichloracetamide and tribromacetamide,
a-chlorocinnamaldehyde and a-bromocinnamaldehyde, chloroquinol

diacetate and broraoquinol diacetate. Mixtures of naphthalene and
dihydronaphthalene were also studied, although these substances are

probably not isomorphous. Acetanilide and paranitracetanilide when
melted together do not crystallise homogeneously, and the freezing

point very nearly obeys Van't Hofi's law. Their isomorphism is

somewhat doubtful. J. W.

Pressure of Saturated Water Vapour. By G. Hixrichs (Zeit.

physikal. Ghem., 8, 680—681).—The author points out that the
results recently obtained by Cailletet and Colardeau agree with the
values calculated from his theoretical formula for the vapour pressure
of water. J. W.

Vapour Tension of Homologous Compounds. By G. C.
ScHJiiDT {Zeit. physikal. Ghem., 8, 620—646; compare Abstr., 1891,
969).—The author has made measurements of the vapour pressure of
the alcohols of the fatty series at various temperatures. He finds that
Dalton's rule is not verified, as may be seen from the following
tabulation of his results :

—
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known that the solubility of sodium sulphate increases from 0° to 33",

at which point the saturated solution contains 34"5 per cent, of the
anhydrous salt. As the temperature rises, the solubility decreases, and
part of the sulphate separates in an anhydrous form. According to

Tilden and Shenstone, the solubility attains another minimum at

130°, and then again increases. The author finds that the solubility

decreases from 33° to 80°, the percentage of anhydrous sulphate in a
saturated solution at the latter temperature being 30-0 per cent.

Beyond this point, the solubility remains constant up to 230", the

composition of the solution corresponding with the formula NagSOi +
I8H2O. Beyond 280°, the solubility rapidly decreases, and a solution

saturated at 320° contains only 17"8 per cent, of the salt.

There is no proof that when a hydrated salt is dissolved in water
a solution of the particular hydrate is formed ; there may be inter-

action between the solvent and the salt, with formation of hydrates
of different composition.

The author has redetermined the solubility of strontium chloride,

SrCl2 + 6H2O. Between —15° and 40°, the solubility increases, and
is represented by a right line ; then the rate of increase of solubility

changes, the curve becomes convex towards the axis of temperature,
and a maximum is reached at 61°. Beyond this point, the solubility

decreases up to 80°, the curve being convex towards the axis of tem-
perature, and, between 80° and 250°, the solubility is represented by
a right line. The cause of the perturbation between 40° and 80° is

easily established. Below 40°, the solution deposits only needles of

the composition SrCJ2 -f 6H2O : between 90° and 130°, it deposits

lamell89 of the hydrate SrCla + 2H2O ; at 75°, it deposits both needles

and lamellae. At 145°, a saturated solution deposits needles, probably
of a monohydrate, and then lamellae of the dihydrate, and the right

line represents the sum of the solubility of the two hydrates.

C. H. B.
Supersaturation. By L. de Boisbaudran (Gompt. rend., 113,

832—835).—The author quotes certain passages from a paper read
before the Academy in 1866, bat not previously published. Super-
saturation is a general phenomenon common to all substances, super-

fusion being essential to the crystallisation of a fused substance, and
>supersaturation of a vapour to the crystallisation of a sublimed sub-

stance. Each change can take place at various temperatures, two of

which are especially noteworthy and limit the phenomenon. The
change of state takes place at the higher limit if the change is in-

verse, and at the lower limit if the change is direct, only when the
substance is in contact with some of the product of the change of state

or an analogous product capable of mixing with it intimately. The
term direct change denotes the fusion of a solid or the volatilisation

of a liquid ; whilst the term inverse change denotes the condensation
of a gas or the solidification of a liquid. Crystallisation will take
place at the higher temperature limit only when the liquid is in

presence of previously-formed crystals of the same substance, or some
isomorphous substance. Condensation will take place at the higher
temperature limit only when the gas is in contact with some of the

product formed by previous condensation or some liquid capable of
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•mixing intimately with it. Both these changes will, however, take
place at the lower temperature limit, even in absence of products of
the change or analogous substances. Similar phenomena are observed
in the case of the inverse changes, except that it is at the higher
temperature limit that the change will take place in absence of pro-
ducts of the change. In the author's view, substances that mix inti-

mately or dissolve in one another, may be regarded as isomorphous, or
approximately isomorphous; but, as shown in 1875, this isomorphism
no longer exists when the lower limit of supersaturation is reached.

C. H. B.
Velocity of the Reaction between Alcoholic Potash and

Alkyl Halides, &c. By M. Wildermann and S. Aisinmann {Zeit.

physikal. Ghem., 8, 661

—

676).—The authors investigated the rate at

which hydrogen halide was split off from the halogen derivatives of

the fatty hydrocarbons by alcoholic potash. They found that the
coefficient of velocity, C, is greatest for iodides and least for

chlorides.

C.

(a.) Ethyl iodide 0*00162 (38-5°)

„ bromide 0*00092 (39°)

(b.) Propyl iodide 0*00051 (38*5°)

bromide 0*00022 (39°)

(c.) Ethylene bromide 0*00120 (18°)

chloride 0*00017 (40°)

The constant for the removal of the first halogen atom from a di-

halogen derivative is greater than the constant for the corresponding
mono-halogen derivative, thus

:

Propyl bromide C = 0*00022 at 39°

Propylene bromide C = 0*00084 at 18°

although the constant increases with the temperature. The constant

is less for unsaturated than for saturated derivatives. J. W.

Molecular Disssrmmetry. By P. A. Guye (Chem. Gentr., 1891,
ii, 909—912).—Pasteur has shown that all chemical compounds may
be divided into two classes : those with dissymmetrical and those

with homohedral arrangement of the atoms in the molecule. The
first includes all optically active substances, and to every dextrorota-

tory there is a corresponding lasvorotatory variety. The tetrahedron
representing any asymmetrical carbon atom CRR'R"R"' may have
either dextro- or laDvo-dissymmetry. If the masses of RR'R"R"' are

nearly equal, the dissymmetry of the molecule will be much smaller
than if the masses are very different ; so that in the first case the

optical activity will be almost nothing ; but in the second it will be
large. The optical activity is therefore a measure of the dissym-
metry of the molecule. Any expression of the dissymmetry must
fulfil these two conditions : that its value is nil when the carbon
atom is symmetrical, and that it changes sign with the passage from
dextro- to laevo-symmetry. An asymmetrical tetrahedron has no
plane of symmetry ; but a symmetrical one has several : six for the
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compound CR4, three for CR'Ra, and one for CR'R"^2- As long as
the carbon atom is symmetrical, the centre of gravity will lie in one
of the above six planes, but, as soon as it becomes asymmetrical, the
centre of gravity Avill lie out of these planes. If the distance of the
centre from each of the planes is denoted by cZj, Jg, d^, di, d^ cZg, the
product P of these distances is a measure of the dissymmetry of the
tetrahedron, and, consequently, of the optical activity.

The factors di, do, &c., will have the positive or negative sign^

according to the side of the plane of symmetry on which they lie.

If one of the factors becomes nothing, P will be nothing, and the

carbon atom becomes symmetrical. With regard to the position of

the centre of gravity, it will be necessary to assume either that the
masses IIR'R"R"' are concentrated at the angles of the tetrahedron or

not. The distances of the centres of gravity of these masses from
that of the tetrahedron may be estimated from the theories with
regard to the molecular volume. The molecular refraction is propor-

tional to the spherical volume of the molecule, and is also made up of

the sum of the atomic refractions. The square root of the atomic
refraction gives, therefore, a number which may be termed the atomic
diameter, and which represents the mean sphere of action of the

atom. By thus obtaining values for the relative distances of RR'R"R"'
from the centre of gravity of the tetrahedron, it is possible to estimate

the position of the latter with regard to the planes of symmetry. If by
the substitution of one element or radicle for another in the molecule
of an active substance, the centre of gravity remains on the same
side of the planes of symmetry, the optical rotation of the new pro-

duct will be of the same sign as that of the parent substance. If the

position of the centre of gravity with regard to the planes of sym-
metry changes, the sign of the rotation will also change. The author
quotes experimental evidence in support of these theories.

H. C.

Levelling Instrument for Gasometric Investigations. By G.
Lunge (Ber., 24, 3948—3949).—In gasometric investigations it is

frequently necessary to place the tops of two mercury columns at the
same level ; this end may sometimes be attained by aligning them
against the top of a roof, wall, or similar horizontal object. In many
cases, however, such an object is not available, and the author has,

therefore, devised a little instrument by means of which the levelling

may be readily carried out. It consists of a brass rule, to the front

of which a small spirit level is attached, and to the back a long brass

rod, which passes accurately into a brass tube, the end of which can
be fixed on a retort stand in the same manner as an ordinary retort-

stand ring. This is then placed on the stand holding the gas-

measuring tubes, and, after the mercury columns have been approxi-

mately levelled, is raised to about the same height, and the rule moved
until the spirit level shows it to be exactly horizontal ; the tops of

the two columns can then be readily levelled by a comparison with
the upper edge of the brass rule. H. G. C.

New Condenser for Laboratory Purposes. By F. Evers
(Ber., 24, 3950—3951).—The condenser described by the author is a
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modification of the ordinary Liebig's condenser, in which the inner

tube is replaced by a cylinder of moderate width, containing within

it a third narrower cylinder. The latter is connected by means of

small transverse tubes with the space between the second and first

cylinders, thus enabling the tap-water to cool the opposed surfaces

of the two inner cylinders. A very great increase is thus obtained

in the extent of cold surface to which the vapours passing the con-

denser are exposed, without materially increasing the dimensions of

the condenser itself. H. G. C.

Lecture Experiment : Dissociation of Phosphonium Brom-
ide. By G. S. Newth {Chem. News, 64, 301).—A Liebig's condenser

in miniature is constructed, in which the inner tube consists of a
tobacco pipe (or pieces of tobacco piping joined with rubber tube),

fixed by small pieces of rubber tube into an outer glass tube 30 cm.

long and 10 mm. bore. A stream of hydrogen is passed into one of

the side tubes of this glass tube, and is burnt at a fish-tail burner

screwed into lead pipe and attached to the other side tube. A small

(J -tube, containing phosphonium bromide, is connected to one end of

the clay pipe, then, almost as soon as a slow stream of hydrogen
is passed (especially if the U'^-^^® ^^ warmed by the hand), the

flame of the hydrogen indicates the presence of phosphorus, due to

the diffusion through the clay pipe of the hydrogen phosphide arising

from the dissociation of the phosphonium bromide, whilst the acidity

of the gas issuing from the end of the clay pipe is due to the hydrogen
bromide, the other product of the decomposition. D. A. L.

Inorganic Chemistry.

Direct Combination of Chlorine with Metals. By U. Kreus-^
LER (Ber. 24, 3947—3948).—The author has observed that if in the
well-known experiment of burning a spiral of thin brass wire tipped
with Dutch metal in chlorine gas, the latter be dried, no combustion
takes place, but that the addition of a little moisture brings about
an immediate combination. The simple drying brought about by
passing the gas through a single flask of sulphuric acid is quite suffi-

cient to prevent the combustion taking place. H. G. C.

Note.—The fact that dry chlorine does not act on Dutch metal and
other metals was shown some time ago by Cowper (Trans., 1883, 154)

»

—Ed.

Sulphuryl Holoxide. By M. Traube (Ber. 25, 95—97 ; see
also Abstr., 1891, 978).—The paper is an answer to the criticisms.

of Berthelot (Compt. rend., 112, 1481) and Marshall (Trans., 1891,

771). The author has repeated the experiments formerly described,

and maintains the existence of the compound SO4. E. C. 11.
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Free Hydroxylamine. By C. A. Lobry de Bruyn {Uec. Trav.

Ghim., 10, 100—112).—This note has been published by the author
in consequence of the appearance of a paper by Meyer on the stability

of hydroxylamine (Annalen, 264, 126). Loasen's experiments were all

made in presence of water. The author considered that the presence

-of the water may, at least, have favoured the decomposition of the

hydroxylamine, if it were not even the prime cause of the want of

success attending the efforts to isolate that substance. As hydroxyl-

amine hydrochloride is more soluble in methyl alcohol than in

ethyl alcohol, absolute methyl alcohol has been employed as

solvent.

The first preparations made showed that hydroxylamine is not a
gas, and that a dilute solution in methyl alcohol becomes more
concentrated by spontaneous evaporation in the air.

Further attempts to prepare larger quantities of material resulted

in the explosion of the residue after the methyl alcohol, together

with a small proportion of hydroxylamine, had been distilled off

at atmospheric pressure.

The method of preparation finally adopted was as follows :

—

100 grams of hydroxylamine hydrochloride was dissolved in 600 c.c.

of absolute methyl alcohol at a gentle heat. The calculated quan-
tity (to leave the hydrochloride in slight excess) of a titrated con-

centrated solution of sodium methoxide was then added while the

solution was still hot, the sodium chloride filtered off, and the filtrate

distilled at a pressure of 160—200 mm. The alcohol carried over less

hydroxylamine at this reduced pressure. When most of the alcohol

had distilled over, dry ether was added to the residue ; this separated

into two layers, the upper containing 5'5 per cent, of hydroxylamine,
and the lower 63'5 per cent.

A portion of the lower layer was separately distilled under a
pressure of 165 mm., until a temperature of 86° was reached; the
residue contained 70 per cent, of free hydroxylamine.

After an interval of six weeks, duringwhich some decomposition took
place, all the solutions were mixed and distilled under a pressure of

60 mm. The first portions of the distillate contained ammonia and
methyl alcohol; then a fraction containing 32 per cent, of hydroxylamine
was collected. The residue, containing 80 per cent, of free hydroxyl-
amine, was fractionally separated into three parts. The first contained
27*2, the second 60 per cent, of hydroxylamine. The last portion

solidified in the cooled receiver, forming long needles. The last part of

this passed over at 70° under 60 mm. pressure. The solid substance,

after pressing twice between filter paper, gave a hard, crystalline mass,
containing 99*4 per cent, of free hydroxylamine. Free hydroxyl-
amine is a very hygroscopic substance which rapidly liquefies in the

a,ir. The melting point was ascertained, by placing a thermometer
in the melting crystals, to be 27*5°

; for the pure substance, it is some-
Avhat higher, the sample used had been prepared some hours, and
kept in a badly stoppered bottle.

Sodium chloride is readily dissolved by hydroxylamine, and
powdered potassium nitrate liquefies the solid. In these properties

It resembles water (ice). Sodium attacks the solid violently. Free
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liydroxjlamine is inodorous, and rather denser than water. When
heated rapidly on platinam foil, it explodes with a fine, clear, yellow
flame. It dissolves very little, or not at all, in chloroform, benzene,
ether, ethyl acetate, or carbon bisulphide ; with carbon bisulphide, it,

however, reacts with the separation of sulphur. Exposed to the air,

it first liquefies, and then disappears by evaporation. It acts to some
extent on paper and cork. The pure substance appears to be stable,

as are certainly its concentrated aqueous solutions free from salts.

Hydroxylaraine, when melted, forms a rather thick liquid. Its dilute

aqueous solutions remain stable at a high temperature. The 60 per
cent, solution shaken with methyl iodide and methyl alcohol forms
a white, crystalline mass after some hours. Bromine and iodine attack
it with great violence. W. T.

Reduction of Nitric Acid to Ammonia by the Galvanic
Current. By A. Becker (Chem. Zeit., 14, 1557).—Vortmann's
recent process for the quantitative estimation of nitric acid by electro-

lysis is, according to the author, based on the formation of a hydrogen
alloy.

Vortmann electrolyses the nitrate in presence of sulphuric acid
and a metallic salt, such as cupric sulphate. During the electrolysis,

metallic copper is deposited, and hydrogen is evolved, but neither of

these are capable of effecting the reduction. As there is, however, in
Yortmann's process, no doubt about the reduction, the author con-
cludes this is caused by an alloy of copper and hydrogen. In his

opinion, the reduction would take place instantaneously in presence
of the compound of palladium and hydrogen. L. de K.

Some Hypophosphates. By 0. Rammelsberg {Chem. Centr.,

1891, ii, 790 ; from Math. Naturwiss. Mitt. Sitz. Akad. Wiss. Berlin,

1891, 369—376).

—

Lithium hypophosphate, 2Li2P03,7H20, is obtained
as a crystalline precipitate when a solution of lithium chloride is mixed
with a solution of sodium hypophosphate. It dissolves in 120 parts
of water, and may be obtained in lustrous crystals of the above com-
position if crystallised from acetic acid solution. 5 mols. H2O are
separated at 120°, and 6 mols. H2O at 200°. The same salt is

pbtained if lithium carbonate be added to hypophosphoric acid in
such quantity as to leave the solution strongly acid, whilst from the
mother liquor the acid salt, lithium hydrogen hypophosphate, LiHPOa +
H2O, may be obtained in hygroscopic crystals.

Thallium hypophosphate, Ti2P03, is obtained by neutralising the hot
solution of hypophosphoric acid with thallium carbonate. It sepa-
rates as slender, silky needles. The acid salt, 2T1HP03,T]2P03, is

obtained by adding half the quantity of thallium carbonate. It

forms small, lustrous crystals.

Barium hypophosphate, BaPOa, is precipitated from the solution in
acids by the addition of ammonia. After dr3'ing over sulphuric acid,

it still retains 1*62 per cent, of water. If the neutral salt be dissolved
in hydrochloric acid and the solution allowed to evaporate, the acid
salt, BaH2(P03)2 + 2H2O, crystallises out; it loses the water of

combination at 200°.
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Magnesium hypophosphate, MgPOa + 6H2O, is obtained as a fine^

crystalline precipitate when normal sodium hypophospliate is added
to a solution of magnesium sulphate ; it is sparingly soluble. If

heated with acetic acid and a little hydrochloric acid, it dissolves, and
the salt MgPOa + I2H2O is obtained from the solution by concentra-

tion ; 6 mols. H2O separate at 200°. An acid magnesium salt could

not be obtained.

Beryllium hypophosphate, 2BeP03 + 3HoO, is obtained as a pre-

cipitate by adding a hot solution of beryllium sulphate to a solution of
sodium hypophosphate ; at 230—250°, about half the combined water
separates.

When heated, the anhydrous hypophosphates are resolved into a
ini:^ture of phosphide and pyrophosphate, according to the equation

7R"P03 = 3R"2P207 + R"P. The change occurred quantitatively

in the case of the silver salt. The lead and barium salts, after drying
at 200°, still retained some water, and, consequently, when heated,

small quantities of phosphorus and hydrogen phosphide separated

from them. J. W. L.

Metallic Borates. By H. Le Chateliek {Gowpt. rend., 113^
1034—1036).—The author considers that many compounds of boric

acid, such as fused borax, which are usually regarded as definite

salts, are really mixtures, and that all known metallic borates may be
looked on as salts of orthoboric or metaboric acid. It is possible to

include the natural calcium borates, colemanite and perseite, as well

as the acid salts, such as borax, in this classification, by regarding
part of the water of crystallisation as an essential constituent of the

salt, a view which is justified by the tenacity with which this water
is held.

A re-examination of the compounds prepared by Ebelmen, and
described by Mallard {Ann. des Mines, 1887), has resulted in their

resolution into constituents in a manner according with these views ;

trimagnesium orthoborate, MgjBaOe, can, for example, be isolated by
means of methylene iodide or boiling water from the melts obtained

by fusing magnesia with boric anhydride in various proportions.

That the clean and uniform appearance of crystals is no criterion of

purity was shown by fusing zinc oxide with boric anhydride in pro-

portions varying from 1'5 to 2*75 mols. ; the crystals obtained,

although apparently homogeneous, were invariably found to be coated

with a thin, transparent layer of boric anhydride. Trizhicio ortho-

horate, ZngBgOe, crystallises in rhomboidal dodecahedra, and can be
easily separated from the melt by means of mineral acids, in which it

is insoluble. Calcium metahorate, CaB02, is prepared by immersing a
fragment of boric anhydride in a mixture of calcium chloride and
alkali chloride, which is fused and exposed to moist air in an open
crucible. Jn. W.

Siliccn Thiochloride. By A. Besson (Compt. rend., 113, 1040

—

I04I).—The reaction which results in the production of silicon

chloride and sulphur from sulphur dichloride and silicon at a tem-
perature below redness extends at a higher temperature to the
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formation of silicon tliiocUoride. A current of chlorine saturated

with sulphur dichloride vapour is led over a quantity of crystalline

silicon heated to bright redness in a porcelain tube, the silicon sulph-

ide which rapidly chokes the tube being removed from time to time

by allowing the chlorine to pass alone. The liquid product is

fractionated from excess of sulphur chloride, and is purified from
oxychloride by recrystallisation from carbon tetrachloride, and subse-

quent sublimation in a current of dry air at 100°.

Silicon thiochloride, SiSCl2, is a white solid which crystallises in

white needles, melts at 74°, and boils at 185°. It is unstable in moist

air, and is violently decomposed by water with the formation of

hydrogen sulphide and chloride, and silica. Jn. W.

AUotropic States of some Elements. By E. Petersen (Zeit.

physikal- Ghem., 8, 601—623).—The object of this investigation was
to determine the relation between the changes of volume and of

energy in passing from one allotropic modification of an element to

another. True allotropic varieties differ, according to the author, in

Oarbon

—

a. Amorphous
j3. Grapliite

y. Diamond

Arsenic

—

a. Steel-gray, rhombohedric

/3. Grayish-lDlack, amorphous
y. Brown amorphous

Sulphur

—

a. Rhombic, sol. in CSo
)3. Monoclinic, sol. in CS2

y. Amorphous, insol. in CS2

Selenium

—

o. Amorphous, sol. in CSg

p. Monoclinic, ,,

7. Crystalline, insol. in CS2

Silver

—

o. Precipitated by Cu
/8. „ FeS04

Oold—
a. From AUCI3, light-coloured

/3. From AuHjBr4, dark-coloured . .

.

y. From AuBr, metallic lustre

Phosphorus

—

o. Yellow
/S. Red

Heat of oxidation.

(0,0,).
965 -3—969 -8

933-6
932 -4—945 '5

(8,00)

7.10 -8

717-2
719-9

(Se,02)
572-5
562-0
558-2

(Ag2,0)
59-0

124-7

(Au«,0,,3H20)
-13i-9
-67-7
-37-9

(P2.05,Ag)

a—fi > 100

Atomic
volume.

-7—8 -0

5-3
3-4

(As^.Og)
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the qnantily of energy they contain, in specific gravity, in specific

heat, and in solubility. Colour and crystalline form he considers of
secondary importance.

His results are summed up in the preceding table (p. 405) :

—

On the basis of these results, the author divides the various cases

of allotropy into three groups :

—

Group I.—The transition from one modification to another is

accompanied by a contraction and a slight evolution of heat. To this

group belong the modifications of sulphur and selenium.

Group II.—The heat evolution is considerable, and accompanied by
a change of volume. Phosphorus and arsenic, crystalline and
amorphous carbon, are examples.

Group III.—The thermal eifect is accompanied by no change of

volame. Gold and silver are examples. J. W.

Graphite. By W. Luzi {Ber., 24, 4085—4095).—It has been
observed by Schafhiiul, Marchand, and Brodie that, when finely-

pulverised graphite is boiled with concentrated sulphuric acid, a
mixture of sulphuric and nitric acids, sulphuric acid and potassium
dichromate, or sulphuric acid and potassium chlorate, and subse-

quently washed and ignited, it swells up and assumes a characteristic

vermiform or moss-like appearance. The author finds that concen-

trated nitric acid, or a solution of potassium permanganate in sulph-

uric acid, also effects the change, which likewise takes place when the
coarsely pulverised graphite is simply moistened with concentrated,,

red, fuming nitric acid, and ignited in a flame on platinum foil,

worm-like forms being obtained in this way, 2 cm. in circumference
and 15 cm. in length ; they are capable of being pressed into any
form, are extremely light, and float upon water, alcohol, and ethei*.

In the inner portions of these masses, lamellar crystals are found
which have a brown or greenish appearance under the microscope in

reflected light. In continuing his experiments, the author found
that certain specimens of graphite do not undergo this change -

graphites may, therefore, be divided into two groups, according as

they do or do not exhibit this phenomenon, which he designates the
" nitric acid reaction." Rocks containing graphite may be examined
by this method with the aid of the microscope to determine to which
group their graphite belongs. A mixture of the two kinds of graphite

may be separated, after treatment with nitric acid and ignition, by
adding the product to water, when that which remains unchanged
sinks to the bottom, whilst the modified graphite floats upon the^

surface.

The author is unable to offer any explanation as to this diiference

of behaviour, as all the specimens of the two groups experimented with
were morphologically identical, and, so far as could be ascertained,

had the same specific gravity ; they were also practically pure.

Those specimens giving the " nitric acid reaction " contained, for the

most part, lai'ge crystals, and it is proposed to retain the name
graphite for such as these, reserving that of " graphitite " for the

others.

According to the author, molten silicates serve as crjstallisatiou
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menstrua for carbon ; better results are obtained, however, by mixing
the silicates with a fluoride and some Avater, thus :—When potassium
silicate (2 parts) and fluorspar (1 part) is pulverised with so much-
amorphous carbon that the mixture is of a mouse-grey colour,,

moistened with water, and heated in a well-closed porcelain crucible

under a clay hood with the blast lamp for about three quarters of an.

hour, and slowly cooled down, graphite-like crystals are formed. The
same result is obtained by fusing together a mixture, moistened with

water, of sodium silicate (6 grams), colourless fluorspar (3"5 grams),

and soot from a luminous gas flame. The last-mentioned discovery

appears to throw light on the natural formation of graphite by con-

tact metamorphosis (Beck and Luzi, Abstr., 1891, 989).

A. R. L.

Analysis of the Products of Incomplete Combustion. By V..

B. Lewes {J. Soc. Chem. Ind., 10, 413—417).—In this paper, a suc-

cessful attempt has been made to utilise the property which finely

divided palladium has, of causing the oxidation of hydrogen, but not

of methane, when a mixture of these gases with air is passed over it,

experiments having shown that a separation between these gases is

possible, owing to the fact that the carbonic oxide is oxidised into

carbonic anhydride under the same conditions. For the combustion
of hydrogen, palladium asbestos was used, the gas being passed

through a small, \/"^^^P^d combustion tube, 10 inches in length,

containing the palladium asbestos, and heated in a bath of melted
paraffin wax at 200—220°. This arrangement was employed for the

determination of the composition of the gases escaping into the

atmosphere when the flame of an atmospheric burner is brought into

contact with the bottom of a vessel, which is kept cool by water
between 0° and 100°. The experiments, which are described in

detail in the paper, show that the extreme tip of an atmospheric
burner is the only portion of a flame which can be utilised for heating
substances cooler than itself without giving rise to deleterious pro-

ducts of incomplete combustion, this circumstance being confirmed

by analyses of the gases escaping unburnt from the outer zone of a
luminous flame and an atmospheric burner flame respectively. It is

further shown that the air mixed with coal gas in an atmospheric
burner produces a far more complete combustion than in the case of

a luminous flame, where the air, mixing with the partially burnt coal

gas, so dilutes it and cools it down at the edge of the flame, that large

quantities of even the inflammable hydrogen escape unburnt. In the
analyses of the products of incomplete combustion, the large propor-

tion of carbonic oxide in the outer tip of the luminous flame is due to

the reduction of carbonic anhydride by the deposit of red-hot carbon
on the bottom of the vessel. D. B.

Calcium Phosphate from Solution in Acetic Acid. By H. E.
Davies (Chem. News, 64, 287).—Bright, glittering, prismatic crystals,

giving, on analysis, numbers corresponding with the formula CaHsPOe,
are obtained by slow crystallisation from solutions of freshly-precipi-

tated tricalcium phosphate in acetic acid. The fact that these crystals

only lose water at high temperatures, ^nd not at 100°, is accepted by;
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the author as indicating absence of water of crystallisation, and the
compound is therefore regarded as a derivative of phosphorus pent-

hydroxide, of the formula P(0H)4-0-Ca-0H. D. A. L.

Action of Carbonic Anhydride and Ferric Hydroxide on
Tricalcium Phosphate. By Gr. v. Georgievics {Monatsh., 12,
566—581).—When carbonic anhydride is passed through water con-

taining tricalcium phosphate in suspension, some of the calcium is

withdrawn by it to form calcium carbonate, whilst dicalcium hydrogen
phosphate is simultaneously produced. At the same time, a portion

of the tricalcium phosphate appears to dissolve as such in the solution

of hydrogen calcium carbonate which results from the presence of a

large excess of carbonic anhydride.

Freshly precipitated ferric hydroxide in presence of carbonic

anhydride is capable of withdrawing phosphoric acid from tricalcium

phosphate, and under certain circumstances, namely, the presence of

a sufficiently large proportion of the hydroxide and carbonic anhydride,

the reaction becomes quantitative. G. T. M.

Action of Barium Peroxide on Metallic Salts. By H. Kwasnik
(Ber., 25, 67—70).—Kassner has observed (Abstr., 1891, 245) that

barium peroxide is acted on by potassium ferricyanide with evolution

•of the whole of the oxygen and formation of potassium ferrocyanide,

the oxygen being free from ozone or hydrogen peroxide. The author
thcQ observed that ferric chloride also causes a copious evolution of

oxygen from barium peroxide, but that in this case no reduction to

ferrous salt takes place, only half the total oxj^gen being evolved,

according to the equation

6BaO., + 4FeCl3 + 6H,0 = 30o + 4Fe(OH)3 + 6BaCl2.

Here also the oxygen evolved is free from ozone and hydrogen peroxide.

All ferric salts have the same action on the peroxide, and likewise

the ferrous salts, these being first oxidised to ferric salts. The salts

of potassium, sodium, lithium, ammonium, calcium, strontium, and
barium are without action; magnesium salts give a reaction after

some time; zinc and cadmium salts more rapidly; whilst those of nickel

and cobalt give an immediate evolution of gas, the solutions assuming
the colour of the hydroxides. Manganese, aluminium, chromium, and
<ropper salts behave in a manner similar to the ferric salts. The salts

of mercury, silver, and gold are reduced to the metallic state, with
evolution of all the oxygen in the form of gas ; a solution of chloro-

platinic acid, on the other hand, although it causes the evolution of

oxygen, does not yield metallic platinum, but unites with the barium,
forming barium platiuochloride. If silver nitrate be added to the

solution of chloroplatinic acid, a precipitate of silver chloride and
silver platiuochloride is formed, and platinic chloride remains in

solution; this mixture, on treatment with barium peroxide, gives a
mixture of metallic silver and platinum. The reduction of the

insoluble silver chloride led the author to examine the action of

barium peroxide on other insoluble salts, and it was found that the
reaction takes place readily with various insoluble sulphates, carbon-

ates, phosphates, and arsenates. H. G. C.
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Magnesium Nitride. By V. Merz (Ber., 24, 3940—3944). It
has been shown by Briegleb and Gentlier {Annalen, 123, 228) that
magnesium filings are converted into magnesium nitride, MgulSTo, by
strong ignition in a current of nitrogen. The author finds that the
combination may be readily demonstrated in the following manner:
1-5—2 grams of well-dried magnesium powder is introduced into an
eprouvette of hard glass, about 20 cm. in length and 12—13 mm. in
diameter, which is connected on one side with a long tube passino-

vertically downwards and dipping under coloured water, and on the
other hand with an apparatus for the preparation of pure and dry
nitrogen. As soon as the air is completely driven out by nitroo-en,

the magnesium is heated by two or three large Bansen burners, and,
after two or three minutes, the current of nitrogen stopped by means
of a pinch-cock. The water is then observed to rise rapidly in the
vertical tube, and attains a height of about 3 metres in 2—3 minutes

;

the gas may then be again passed into the apparatus, and the absorp-
tion repeated several times. After an ignition of 40—60 minutes,
almost the whole of the magnesium is converted into the nitride, the
remainder having acted on the glass, blackening it, owing to the
formation of silicon. The magnesium nitride thus obtained may be
readily detached from the glass, and forms a light, loosely aggregated,
pale-yellow, brittle mass, which has generally a greenish-grey tinge,

and sometimes shows an orange surface colour ; on warming, it

assumes first a darker yellow colour, and then becomes reddish-brown,
or brick-red, if in the form of powder. The moisture of the air
rapidly decomposes it, with evolution of ammonia and formation of
magnesium hydroxide ; on treatment with a small quantity of water,
it behaves in a very similar manner to quicklime, whilst, with a
larger quantity of water in a flask, the ammonia is evolved almost
explosively. The evolution of ammonia with water may also b(^

shown with the mixture of magnesia and magnesium nitride prepared
by burning magnesium in a limited supply of air.

Briegleb and Geuther state that magnesium and ammonia only act
on one another at temperatures which cause a dissociation of the
latter into its elements ; the author finds, however, that magnesium
powder readily withdraws the nitrogen from ammonia at a much
lower temperature. Thus, when 1 to 1'25 grams of magnesium powder
is heated with a single Bunsen burner in a current of anitnonia gas,

thoroughly dried and free from air, a sudden ignition is observed,
which rapidly spreads through the whole mass, a gas being simul-
taneously evolved which has all the properties of hydrogen. It was
found that after 15—20 minutes' ignition, about 90 per cent, of the
magnesium had been converted into the nitride, the remainder having
acted on the glass with formation of silicon. By this method, much
larger quantities of the nitride may be prepared without difficulty.

The formula Mga^a requires 28 per cent, of nitrogen ; the samples
prepared by the above methods gave, in the best instances, 24*8, 25*2,

and 25-3 per cent. H. G. C.

Supposed Copper Nitride. By P. L. Aslanoglou {Chem. News,
64, 313).—Grove stated, in 1841, that a nitride of copper, sp. gr. 5*9,

VOL. LXII. 2 /
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was produced by the action of an electric current when metallic

copper forming the positive electrode and platinum the negative

electrode were immersed in a solution of ammonium chloride. The
author, having repeated the experiment many times, finds that the
product has a specific gravity of 5*6, that it does not contain nitrogen,

but really consists of cuprous oxide and metallic copper in the propor-

tions of CU2O + Cu. D. A. L.

Copper Phosphides. By Granger (Oompt. rend., 113, 1041

—

1042).—The product which Abel obtained as a hard, brittle, steel-

grey mass by passing phosphorus vapour over red-hot copper, is not
a pure substance, but it maybe converted into a crystalline phosphide
by repetition of the treatment. Pentacupric cUphosphide, CU5P2, crys-

tallises in bright, steel-grey, hard, brittle, hexagonal prisms, of which
the crystallographic data are given. It dissolves easily in hot nitric

acid. When heated to dull redness in air, it is oxidised to copper
phosphate, but if the air is replaced by an inert gas, phosphorus is

given off, and a residue of tricuprous phosphide, CU3P, is left ; at a
higher temperature, however, still more phosphorus is lost.

Jn. W.
Chemical Changes between Lead and Nitric Acid. By V. H.

Yeley (.7. Soc. Chem. Ind., 10, 206—210).—The main conclusions to

be drawn from the experiments described by the author are briefly

summed up as follows :—(1) The behaviour of lead towards nitric

acid is different, except in the production of nitrous acid, from that of

silver, mercury, copper, and bismuth
; (2) lead is attacked less by

very dilute or by concentrated nitric acid than by an acid of inter-

mediate strength
; (3) lead is attacked less by nitric or nitrous acid

taken separately than by mixtures of the two acids, the action in the

latter case being greater the more nearly equal is the proportion

between the nitric and nitrous acids
; (4) in constructing vessels

through which nitric acid or mixtures of nitroas and nitric acids

might pass, no advantage appears to be obtained by alloying the lead

with small portions of antimony. D. B.

Composition of Glass suitable for Chemical Utensils. By
R. Weber and E. Sauer (Ber., 25, 70—75).—The authors have
determined the weight lost by flasks made of various glasses when
water, sulphuric acid, hydrochloric acid, ammonia, sodium phosphate,

and sodium carbonate are boiled in them for 3—5 hours.

The loss of weight is found to increase with the temperature, and is

greater when the flask is heated over a bare flame than when heated
in a water-bath.

In the experiments described, the flasks were heated under the

sanie conditions on an iron plate covered with asbestos, with distilled

water for five hours and with the other reagents for three hours.

The authors give a table of the results obtained. They find that the

best glass for chemical purposes contains silica, lime, and alkali in

the proportion 8 : 1 : 1*5. They confirm the observations of other

investigators, that the glass is attacked to a greater extent by water
than by acids, and to a much greater extent by alkalis.

E. C. R.
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Examination of Glass for Chemical Purposes. By F. Mylius
and F. Foerster (Ber., 25, 97—99).—The authors have examined
flasks made of 22 kinds of glass, and find thafc the most suitable

glass contains silica, lime, and alkali in the proportion 7'2 : 1 : 1"1

(Weber and Sauer obtained the proportion 8 : 1 : 1*5
; see preceding

abstract). The experiments were carried out as follows :—The flask,

after three days' treatment with water, was allowed to remain for

three days with water at 20°, and the loss determined. It was then
treated with water at 80°, and the loss again determined. From the

similarity in composition of the glasses found to be most suitable for

chemical purposes by the authors and by Weber and Sauer, the

authors conclude that the determination of the action of water alone

on glass is a criterion of its quality. E. C. R.

Green Chromic Sulphate. By A. Recoura (Compt. rend., 113,
'857—860).—In presence of excess of sulphuric acid, a green chromium
hydrogen sulphate is formed. A green modification of the normal
sulphate is, however, obtained by reducing chromic anhydride with
alcohol and sulphuric acid in presence of a quantity of water insuffi-

cient to dissolve the anhydride. 50 grams of chromic anhydride is

mixed with 13 grams of water, and a mixture of 40 c.c. of concen-

trated sulphuric acid and 35 c.c. of alcohol of 95° is added drop by
drop, care being taken that the temperature does not exceed 30".

The product is triturated with glacial acetic acid to remove organic

matter, and then washed with anhydrous ether until all acid is

removed. A pale-green chromium sulphate of the composition

Cr2(S04)3 + IIH2O is thus obtained. It is extremely hygroscopic and
•deliquescent, rapidly forming a deep-green liquid when exposed to

the atmosphere. It differs from the ordinary sulphate in that it

gives no precipitate with lead or barium salts until after about half

an hour. Precipitation is accelerated by heating, but is not complete

until ebullition has been prolonged for several hours. If the solution

has been prepared for some time, it gives an immediate precipitate

in consequence of a partial spontaneous change into the violet modifi-

cation. It is already well known that the green solution obtained

by heating a solution of the violet chromium sulphate is only partially

decomposed by barium chloride.

The green salt obtained by Etard by heating the crystallised violet

sulphate at 100^ has the composition Cr2(S04)3 + 6H2O, but dis-

solves very slowly in water. If the violet sulphate is only heated at

90°, the residue has the composition Cr2(S04)3 -f 8H2O, dissolves

readily in water, and seems to be identical with the green salt

obtained in the manner described above. C. H. B.

Isomeric Forms of Chromic Sulphate. By A. Becoura
(Compt. rend., 113, 1037—1040).—The green chromic sulphate

which is prepared from the hydrated violet sulphate (preceding
abstract) forms an aqueous solution which is quite distinct from the

green solution obtained by heating that of the violet sulphate, and
previously shown to contain a basic sulphate, 2Cr03,5S03 (Abstr.,

1891, 1430). The new substance is not precipitated by barium
2/ 2
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chloride or lead nitrate, but is thrown down by alkalis as a hydr-
oxide, Cr20(OH)4, which is shown by calorimetric measurements to be
identical with that obtainable from chromium oxytetrachloride,

CroOCU. The solution changes spontaneously into that of the violet

sulphate when kept, and may be transformed into that of the above-

mentioned basic sulphate by adding in succession soda (2 mols.) equi-

valent to one-third of the acid present, and sulphuric acid (1 mol.)-

Jn. W.
a-Orthostannic Acid. By Gr. Neumann (Monatsh., 12, 515—523

;

compare Lowenthal, J. pr. Ghem. 77, 324).—When a 5 per cent,

solution of stannic chloride (2 parts) is mixed with a saturated solu-

tion of ammonium sulphate (1 part), a white precipitate is obtained,

which, after washing and long-continued exposure to the air, gives, on
analysis, numbers corresponding with the formula Sn(0H)4. Satu-

rated solutions of potassium and sodium sulphates may be substituted

for the ammonium sulphate with production of the same substance
;

and it appears that the presence of hydrogen sulphide in the solution

in no way alters the composition of the product. a-Orthostannic acid

is readily soluble in hydrochloric acid, and may therefore be regarded
as an isomeride of the hydrate of metastannic acid obtained by
Fremy. It is, perhaps, identical with the acid obtained by Fremy
and Weber, to which those authors ascribed the composition

3Sn02,7H20. G. T. M.

Preparation of Pure Zirconmm Chloride from. Zircons. By
F. P. Yenable {Ghem. News, 64, 315—316).—The author has con-
siderably modified Linnemann's method. The zircon is pulverised

roughly in an iron mortar, and then ground in an agate mortar until

the powder will pass through a 100-mesh sieve ; the powder is boiled

repeatedly with strong hydrochloric acid and washed with water.

The fusion is conducted in a nickel crucible ; 400 grams of sodium
hydroxide are first fused, then 20 grams of dry sodium fluoride are

added, and when the mass is highly heated, the 100 grams of zircon

powder is dropped in ; any boiling over of the mass is prevented by the
temporary removal of the flame. When the action ceases, the molten
mass is poured on to a sheet of nickel, and as soon as it solidifies is

plunged into water ; the sodium silicate and a negligible amount of

the zirconate pass into solution, but the bulk of the latter remains
behind, and is dissolved in hydrochloric acid, being then subjected

to repeated evaporation to dryness and treatment with hydrochloric

acid, to remove silica and hydrofluoric acid ; the zirconium being
ultimately precipitated as hydroxide by means of ammonia. The
hydroxide, after thoroughly washing by decantation, is dissolved in

the smallest possible quantity of strong hydrochloric acid, the solu-

tion evaporated to dryness, and the zirconium chloride obtained

washed in a funnel with a mixture of strong hydrochloric acid with
four parts of alcohol ; any zirconium chloride passing into solution

can be recovered. The white mass in the funnel is then repeatedly

crystallised from strong hydrochloric acid, the zirconium oxychloride

being obtained in well-formed crystals of glistening whiteness.

The author used i^orth Carolina zircons, and found they contained
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sodium, potassium, magnesium, calcium, aluminium, iron, lead, tin,

uranium, erbium, silicon, and zirconium, tlie mean percentage of

FeoOa = 3-29, of ZiOa = 62-83, of SiOa = 33-98. Linnemann found

16 elements in his zircons, and does not mention tin as one.

D. A. L.

Solution of Antimonious Chloride in Saturated Solutions of

Sodium Chloride. By H. Causse (Gompt. rend., 113, 1042—1045).
•—When excess of antimonious oxide is added to cold hydrochloric

acid, a state of equilibrium is established after a time between the

oxide, the acid, the water, and the oxychloride resulting from the

interaction of the water and the chloride. The amount of chloride

formed increases with the strength of the acid, but the amount of the

latter left uncombined is constant for all solutions containing more
than 15 per cent, of hydrogen chloride. If the acid is saturated with

sodium chloride, the curve representing the ratio of uncombined to

total acid is not altered in character, but is brought nearer the

abscissa, the proportion of free acid being less in every case ; on the

other hand, the amount of oxide dissolved is practically constant. A
considerable amount of the acid in the solution thus saturated with

sodium chloride may be neutralised with sodium carbonate without

precipitating the antimony, and actual titration shows that the

amount of alkali added is exactly equivalent to the free acid, so that

antimonious chloride can remain dissolved in an aqueous solution of

sodium chloride. Jn. W.

Antimony Thiophosphate. By E. Glatzel (Ber., 24, 3886

—

3888).

—

Antimony thiophosjphate, SbPS4, is obtained by the action of

antimony trichloride or antimony trisulphide on phosphorus penta-

sulphide. Finely powdered phosphorus pentasulphide (40 grams)
and antimony trichloride (80 grams) are mixed together by shaking
in a retort and warmed for one hour on the sand-bath with the neck
of the retort pointing upwards; when the reaction is ended, the

phosphorus thiochloride and excess of antimony trichloride are dis-

tilled off. The antimony thiophosphate which remains in the retort

is bright-yellow ; it melts w'hen the temperature is raised, and solidi-

fies on cooling in radiating, fibrous crystals of brilliant, silky lustre

;

when ground up, it yields a straw-coloured felted mass which smells of

hydrogen sulphide, is insoluble in water, alcohol, ether, carbon bi-

sulphide, hydrochloric acid, dilute sulphuric acid, benzene, and acetic

acid, but is decomposed when boiled with strong nitric acid, aqua
regia, strong sulphuric acid, and potassium or sodium hydroxides,

and burns with a pale flame when heated in the air. When heated
at its melting point for some time, decomposition takes place, a part

of the phosphorus pentasulphide distils off , and a ruby-red, amorphous
mass is left in the retort.

The preparation from antimony trisulphide is carried out in the

same way as described above from the trichloride.

The author is preparing other thiophosphates. E. C. R.

Bismuthic Acid. By G. Andr^ (Compt. rend., 113, 860—862).—
20 grams of bismuth bromide and 40 grams of potassium brom-
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ide are dissolved in 60 grams of water and mixed witb. excess

of bromine. The solution is then poured drop by drop into an almost

boiling solution of 100 grams of potassium hydroxide in 150 grams
of water, the alkali remaining in excess at the end of the reaction.

A very dense, red-brown precipitate forms immediately. This is

washed repeatedly with boiling water by decantation, and after a

long time part of the product forms a brown emulsion with the water,,

whilst a red-brown compound remains at the bottom of the vessel.

The emulsion is decanted off, and can be precipitated by addition of

a few drops of nitric acid. The non-emulsified product was washed
with hot water until no longer alkaline, and one portion was washed
for several days longer. Both portions, when dried at 100°, had the

composition 4KBi03,3HBi03. The same product is obtained from bis-

muth chloride. It dissolves easily in hydrochloric acid, with evolution

of chlorine, but is soluble only with difficulty in warm nitric acid.

When heated, it becomes pale-yellow, loses oxygen, then becomes
brown, melts, and, on cooling, is pale-yellow.

Prolonged washing with boiling water yields a product wbich, after

being dried at 100°, has the composition KBiOsjHBiOa.
All these products when treated with warm, dilute nitric acid, lose

the whole of their potassium and yield brick-red bismuthic acid,

HBiOa. Very often the residue dried at 100° has the composition

HBi03,Bi205. C. H. B.

Mineralogical Chemistry.

Determination of the Melting Points of Minerals. By J.

JOLY (Chem. News, 65, 1—3, 16—18, 30—32, and 41—44).—Up to

the present, no serious attempt has been made to measure accurately

the melting points of minerals. The scale of fusibility of Van
Kobell constitutes a comparative method, but is full of errors even
as a means of identification. Whether a splinter of a mineral will

melt in the flame of the blowpipe depends as much on the shape, con-
ductivity, and dimensions of the splinter as on its melting point. In
order to avoid these sources of error and to obtain an accurate measure
of the melting points of minerals, the author has designed an instrument
which he terms a " meldometer " ; it is constructed as follows :

—

A ribbon of pure platinum, having a width of about 1*2 mm.,
is stretched between forceps, furnished each with a binding screw,

and insulated from each other so that on connecting the binding
screws with a battery a current can be passed through the ribbon.

Upon the surface of this ribbon the substance to be examined is

placed. It is necessary first to reduce the mineral to a fine powder
in an agate mortar, and finally grind it with a little water in the
form of a fine fluent paste ; a speck of this is spread over a small area

of the ribbon. The best condition for observing melting is when a
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few particles are thinly spread here and there upon the platinum.

A quantity invisible to the unassisted eye may be dealt with, for in

all cases the phenomena of melting are observed through a micro-

scope. The microscope having been brought to bear upon the thin

coating of the powdered mineral upon the platinum, a current of

gradually increasing intensity is passed through the ribbon until the
mineral melts or volatilises. In this process the mineral often

exhibits very characteristic phenomena, so that a substance may
be identified in this way by comparing its behaviour with that of

accredited specimens of the material in question. By this method,
also, sublimates may be readily obtained, even from substances which
treated in the blowpipe would appear to afford none. A circular

cover-glass, not too thin, grasped in a forceps, is held horizontally

above the platinum ribbon, as the temperature is being raised.

If the sublimate is one which oxidises, we obtain the oxidised

sublimate alone, or the unoxidised sublimate bordered by the
oxide, according as we hold the glass further or nearer to the
ribbon.

In order to measure the exact melting points of the substances
dealt with, the author, after trying different methods for the esti-

mation of the temperature, has adopted one which depends on the
thermal expansion of the ribbon. The increase in length of the ribbon
is determined when a salt of known high melting point is seen to

melt upon its surface, and again when two or more other substances
differing from each other as much as possible in melting point are

melting. With several such points, a curve can be constructed for

the extension of the ribbon with temperature, from which the
temperature of melting of any unknown substance can be at once
ascertained, when the extension of the ribbon at the time of melting
is known. Full details of the method of measuring the extension

of the ribbon are given in the paper. H. C.

Natural Classification of Minerals. By T. Sterry Hunt
(Systematic Mineralogy, New York, 1891).—In a volume of 891 pages,

the author describes a method of classification of minerals designed
with the object of reconciling the natural history method and the
chemical method, between which the antagonism in former years was
the subject of much debate. His primary division, based on chemical
grounds, is into four classes : (1) The non-oxidised metallic mineralsj

(2) the haloid minerals, (3) the oxidised minerals, and (4) the
carbonaceous combustibles. The further subdivisions are chemical
and physical, use being made of the periodic law, and of the law of

polymerism. By dividing the calculated value of the chemical unit
for each species by its specific gravity, the author obtains a constant
which he terms the reciprocal of the coefficient of condensation, and.

this figure furnishes a means of classification with which hardness
and other physical properties coincide to a remarkable degree.

B. H. B.

Paramelaconite and Footeite. By G. A. Koenig (Zeit. Krysf,

Min., 19, 597—603).—At the Copper Queen Mine, at Bisby, in
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Arizona, Mr. A. E. Foote found two interestincr specimens, which
probably once were portions of the same piece. The specimens con-
sist of black crystals with an adamantine lustre planted on a matrix
composed of acicular, indigo-blue crystals. The black crystals,

termed paramelaconite by the author, are of the tetragonal system,
closely resembling the black anatase of Brazil. The colour of the
crystal faces is violet-black, whilst that of .the fractured surface is

raven-black. The hardness is 5, and the sp. gr. 5'833, Analysis
yielded 100'68 per cent, of CuO, and 0*64 per cent, of FezOg, or, if the
excess is taken to be oxygen, the material analysed consisted of

—

CuO. CuoO. FegOg. Total.

87-66 11-70 0-64 100-00

This represents, therefore, an undoubted case of dimorphism of

black cupric oxide, a mineral hitherto found to crystallise in

the asymmetrical system. On tlie conclusion of the investigation,

the author discovered another specimen of this mineral, described as

melaconite or tenorite from South Arizona, in the collection of the
University of Pennsylvania.
The small, acicular crystals, termed foote'ite by the author, are of

the monosymmetrical system, and gave on analysis results corre-

sponding with the formula 8Cu(HO)2,CuCl2 + 4H2O. The mineral
approaching most closely to this composition is Church's blue
thallingite. B. H. B.

Samarskite from Colorado. By W. F. Hillebrand {Zeii. Krysf.

Mi7i., 19, 638—640; from Proc. Colorado 8ci. Sac, 3, 38—47).—The
mineral examined was obtained from the Devil's Head Mountain,
Douglas Co., Colorado. It occurs in small fragments without crys-

talline form. It has a hardness of 5*5 to 6, a sp. gr. of 6-18, a pitch-

black colour, a dirty-brown streak, and a conchoidal fracture. A
second specimen had a salmon-coloured streak and a sp. gr. of 6-12,

whilst a third specimen was so highly altered that the original colour

and lustre could no longer be observed. Analyses of the three speci-

mens are given by the author.

With this mineral, there occurs another, which appears, according

to analyses given by the author, to consist of a mixture of a mineral
resembling cyrtolite and of a phosphate. B. H. B.

Formation of Melilite during the Burning of Portland
Cement. By G-. Bodlander (Jahrh. f. Mm., 1892, i, Mem. 63—56).
—On emptying the chamber of an annular kiln at the Ascania Cement
Works, at Nienburg, there was found, with the compact cement
clinkers, a porous mass, about the size of the fist, which was filled with
tabular, tetragonal crystals about 3 mm. in diameter and 1-5 mm. in

height. The crystal planes are of light-brown colour, and the frac-

tured surfaces are greyish-yellow. On analysis, it was found that

this mineral was melilite. It appears to have been formed by the

action of the acid fire-bricks, with which the kiln was lined, on the

basic mass of cement. B. H. B.
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Relation between Minerals of the Heulandite and Desmine
Groups. By F. Rinne {Jahrb. f. Min., 1892, i, Mem. 12—44).—
The heulandite group consists of the minerals henlandite, brew-
.sterite, and epistilbite, and the desmine group consists of desmine,

harmatome, and phillipsite. From a consideration of the geometrical

relations of the crystals of these minerals, it is shown that heulandite,

brewsterite, and epistilbite may, in view of their external form, be
regarded as one group of isomorphous minerals, bearing a relation

to the group of isomorphous minerals composed of harmatome,
phillipsite, and desmine. The mean axial ratios of the minerals of

these groups are :

—

Heulandite group. . a:c:h = 1: 0-8611 : 17520
; y3 = 56° 2'

Desmine group a : c : 5 = 1 : 0-8479 : 1-3811
;

/^ = 53 52'

With regard to the composition of these minerals, W. Fresenius

has shown that harmatome, phillipsite, and desmine are members of

a series of silicate mixtures. In the case of the heulandite group,
the author proposes the following formulee, based on analyses made
by Jannasch :

—

Heulandite RAlaSieOie + 6HoO.

In heulandite R represents Ca, Sr, JSTaa, K2, Li ; in epistilbite,

Oa, Na2, K2, Li3; and in brewsterite. Si, Ba, Ca, ISTaa, K2.

Interesting relations are also pointed out in the physical properties

of these minerals. The individuality of the six minerals is rendered
evident, and they may well be classed together as one great natural

group of zeolites. B. H. B.

Formula of Vesuvian Meionite. By A. Kenxgott (Jahrb. f.
Min., 1892, i, Mem. 49—53).—With a view to find a formula for

meionite Avhich would be in accord with Tschermak's theory, that the
scapolite series consists of mixtures of a lime-alumina silicate and a
soda-alumina silicate, the author has recalculated the published
analyses of meionite from Vesuvius, and arrives at the formula
Ca7Alio022,Siii022 as the most probable. It is that of a basic silicate

in which the ratio of the oxygen in the lime and alumina to that in

the silica is as 1 is to 1, and the ratio of the calcium, alumiaium, and
silicon atoms to the oxygen atoms is as 7 is to 11. B. H. B.

Rumpfite, a New Mineral. By G. Firtsch (Jahrb. f. Min.,

1892, i, Ref. 31—32 ; from Bitzungsber. Wien. Akad., 99, 1—5).—

;

In fissures in the pinolite in the recently-discovered dolomite mass
near St. Michael, in Upper Styria, there is found, with talc, a
greenish-white mineral, with a perfect basal cleavage, a white streak,

a hardness of 1'5, and a sp. gr. of 2675. The mineral is optically

uniaxial, and probably belongs to the hexagonal system, unless it is

monoclinic, with a very small axial angle. Analysis yielded the

following results :

—
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SiOg. ALO3. FeO. CaO. MgO. H2O. Total.

80-75 41-66 1-61 0-89 12-09 LS-12 100'12

The fornmla is, consequently, HzsMgvAlieSiinOfis. The new mineral
re sembles most closely the chlorites, from -which, however, it differs

in chemical composition. B. H. B.

Meteorites of Turgaisk. By E. D. Kislakowsky (Jahrh.f. Min.,
1892, i, Ref . 51—62 ; from Bull. soc. imp. des naturalistes de Moscoti,

4, 187—199).—Two pieces have been found, weighing 32| and 16
kilograms respectively. Their sp. gr. was 6'6. Analysis showed
them to consist of a portion amounting to 78-51 per cent, soluble in
nitric acid, and containing :

—

Fe. Ni. Co. P. Cu. Total.

73-00 3-85 1-63 0-02 trace 78-50

whilst the residue contained :

—

Fe. Ni. P. AlgO.,. CaO. MgO. SiOs- Total.

2-99 1-15 0-30 2-86 1-56 4-77 7-67 21-30

The meteorite was calculated to consist of 3-85 per cent, of

schreibersite, 9'88 of olivine, 8*06 of anorthite, and 78-25 of meteoric
iron. The meteoric iron contained 93-10 per cent, of iron, 4-82 of

nickel, and 2-08 of cobalt. The proportion of cobalt is unusually
high, whilst that of the nickel and cobalt together is remarkably low
for an octahedral iron. B. H. B.

Mineral Springs of Edepsos. By A. K. Dambergis (Ber., 25
99

—

107).^—The springs of Edepsos are scattered over an area
measuring 600 metres from east to west and 500 metres from north
to south. Their number is about 60, but if all the small cracks from
which water flows are counted, then they number above 100. They
lie at an altitude varying from 48-78 to 5-60 metres above the sea

level. The temperature of the water varies from 28° to 78°, and the
highest springs have usually the lowest temperature. The volume
of water from all the springs amounts to 8640 cubic metres per 24
hours. The water bubbles out clear, but on exposure to air soon de-

posits a precipitate ; it tastes very salt and somewhat bitter. The
steam which comes out with the water smells slightly of hydrogen
sulphide, but the water itself is odourless. The specific gravity varies

from 1-0168 to 1-0194, compared with distilled water at 25". Nearly
all the springs evolve a large volume of gas, which consists almost

entirely of carbonic anhydride mixed with small quantities of oxygen
and nitrogen, and sometimes a very small quantity of hydrogen
sulphide. The deposit from the water varies in colour from white

to reddish-brown ; the white deposit consists of calcium carbonate

with small quantities of magnesium carbonate, calcium sulphate and
phosphate, alumina, and ferric oxide. Some of the springs give a red

deposit, which consists of almost pure ferric oxide. In the neigh-

bourhood of the springs are several cracks from which hot gas is
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evolved. This gas varies in temperature from 46" to 62°, and consists
of air, carbonic anhydride, and steam. The amount of solid in the
water per 100 c.c. varies from 22*9582 grams to 33'5840 grams. A
table is given containing a complete analysis of several of the waters.

E. C. R.

Waters of the North Sea on the Coasts of Holland. By H.
W. B. RoozEBOOM {Rec. Trav. CMm., 10, 91—99).—In 1889, a series

of samples of water, taken at 50—60 m. from the coast near
Scheveningen, were examined by Koppeschaar. When the lock of

tlie " Yerverschingskanaal " was closed, the minimum amount of

sodium chloride found was 17*96 grams per litre, and tlie maximum,.
29'64 grams. These numbers correspond with the specific gravities

of 1-0146 and 1-0241 at 15°.

A commission, continuing these researches, in 1890 examined 268
surface samples. The specific gravity varied from 1-0103 to 1-0241.

The variations were due to fresh water from the " ISTieuwe Waterweg.'^
They were generally gradual, but instances are given of sudden varia-

tions. With increasing depth, these variations became less consider-

able and not so well defined. In 20 samples, at a depth of 1 to
2-5 m., the density varied from 1*0131 to 1-0233; 105 samples from
the bottom, at 2-5—5 m., showed a variation from 1*0162 to 1-0239

;

18 samples taken from the bottom, at 7-2—9-4 m., gave 1-0211—1-0245.

With 88 samples collected when the lock gates were closed, the pro-

portion of ammonia varied from to 0-4 milligram per litre. In the
greater number of cases, the quantitity of ammonia did not reach
0-1 milligram per litre.

82 analyses gave the maximum and minimum amounts of per-

manganate required for oxidation of the organic matter in boiling

alkaline solution as 7'2 and 2-0 milligrams per litre. There is a dis-

tinct relation between the specific gravities and the amounts of

potassium permanganate required ; the smaller densities correspond
with the higher values for permanganate.

The amounts of suspended matter varied between wide limits.

Among 139 samples not contaminated with the waters of the canal,

63 per cent, gave below 30 milligrams per litre of sediment, which
consisted, in great part, of organic matter. When the sediment ex-

ceeded 60 milligrams per litre, the loss by calcination became very
constant at about 20 per cent.

An analysis by Van Bemmelen of the whole of the residues col-

lected and air-dried gave:—4-25 per cent, of water, +11 per cent,

of organic matter, 19-6 per cent, of calcium carbonate, 8 per cent, of

coarse sand, 23 per cent, of fine sand and clay deposited from the
water, and 33-5 per cent, of true clay, remaining suspended in pure
water for 24 hours. The composition of the Ngrth Sea sediment is

thus similar to that of the Ij, Zuider Zee, and Dollard.

The organic matters are chiefly composed of fragments of marine
animals and plants. W. T.
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Organic Chemistry.

Ammonio-Copper Ammonium Cyanide. By E. Fleueent
'{Comyt. rend., 113, 1045—1047).—When copper hydroxide is dis-

solved in a freshly made boiling solution of ammonium cyanide, two
distinct substances, which crystallise in large, violet or brown needles,

•separate on cooling. The author has not succeeded in determining
the nature or conditions of formation of these compounds.
A stable ammonio-copper ammonium cyanide,

Cu2(CN)2,NH4CN,3NH3,

however, may be prepared by treating a solution of cupric chloride

(15 grams) with excess of ammonia, adding ammonium chloride

(3 grams) and potassium cyanide (22 grams), and heating the result-

ing solution (200 c.c.) in sealed tubes at 125—130° for three hours.

The colourless liquid thus obtained, which loses ammonia and deposits

colourless crystals on exposure to the air, is treated with acetic acid

until a precipitate begins to form, after the removal of which the

•double cyanide separates in colourless, hexagonal plates. It is in-

soluble in cold water, and only sparingly soluble in hot water, but
freely in ammonia, in which it forms a colourless solution which
turns blue on exposure to the air. When heated above 200°, it loses

ammonia and ammonium cyanide, and is converted into cuprous
cyanide. When treated with dilute nitric or sulphuric acid, it is con-

verted into cupric and hydrogen cyanides.

The author has obtained other compounds by varying the con-

ditions, and has also prepared analogous bromides and iodides, which
he is at present studying. Jn. W.

Dibromopropylene. By R. Lespieau {Bull. Soc. Chim. [3], 6,
420—421).—The dibromopropylene, CHBriCH-CH.Br (termed by the
author epidibromhydrin) has been prepared by the method employed
by Friedel for the corresponding chlorine compound. Symmetrical
•dibromhydrin is treated with phosphorus pentoxide and distilled

under reduced pressure. The product separates into two main por-

tions : one of these is tribromhydrin boiling at 219" ; the other boils

with decomposition at 155°. The latter passes over at about 91°

under 105 mm. pressure. It is colourless, but becomes yellowish-

red m the light. Its formula is C3H4Br2; the cryoscopic method
with benzene gives its molecular weight as 19827 as against the
calculated value 200. Its density at 0° is 2-12. It takes up two
atoms of bromine less energetically than its isomeride,

CH2:CBr-CH2Br.

The product obtained does not solidify in a mixture of ice and salt,

whereas its isomeride solidifies at about 0°.

Sodium ethoxide reacts on this compound at 0°, giving the ether
CHBKCH'CHo'OEt. It is an oil insoluble in water, boiling at
145—146°, and of sp. gr. 1"47. Its molecular w^eight is found by
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1

the cryoscopic method to be 160*58. Traces of propargyl methyl'

ether are formed at the same time, and this substance is the product

when the oil is treated with sodium. W. T.

Formation of Acetylene from Bromoform. By P. Cazeneuvj:

(Compt. rend., 113, ]054—1055).—Acetylene has been synthesised in

various ways from chloroform and iodoform, but not hitherto from
bromoform. When bromoform (10 grams) is warmed with dry
powdered silver (50 grams), a reaction occurs which is so violent as

to raise the mass to incandescence, and acetylene is evolved in nearly

theoretical quantity. Powdered zinc may be substituted for the

silver, but the action must then be started by allowing a few drops of"

ammoniacal cuprous chloride to trickle down the sides of the contain-

ing vessel. If a steady stream of the gas is required, it is best to use

the copper-zinc couple, for which purpose the bromoform (20 grams)
is treated with powdered zinc (80 grams), and 2 per cent, aqueous
cupric chloride. Chloroform does not yield acetylene under these

methods of treatment, except, perhaps, a trace with the copper- zinc

couple.
'

.Tn. W.

Preparation of Cuprous Acetylide. By M. Kuntzma^n (Bull.

Soc. Chim. [3], 6, 422).—The author prepares this compound by the
action of acetylene on copper in presence of ammonia, whereby
(1) the intermediate formation of ammoniacal cuprous chloride is

obviated, and (2) it is not necessary to wash with ammonia as in the

ordinary method of preparation. The gases containing acetylene are

aspirated through a Woulffe's bottle containing ammonia solution, and
thence through a cylinder containing copper turnings and ammonia.
The red compound forms on the turnings and remains in suspension

in the liquid, which itself becomes blue. In connection with a Jung-
fleisch apparatus for burning gas, 20—25 grams of the red compound
have been obtained per hour, using 125 grams of commercial
ammonia.

*

W. T.

Action of Potassium and Sodium Sulphides on Chloro-
form. By L. Delmont (/. Pharm. [5], 24, 425—429).—The action

of alkaline sulphides on chloroform leads first to the formation of

thioformic acid, CHoSo, now first obtained, next, to the production of

intermediate chlorine compounds from which the tliioxanthates can
be regularly obtained, and, lastly, to the formation of alcoholates of

the alkaline bisulphate. J. T.

Disodium Glycol. By Dk Forcrand (Coynpt. rend., 113, 1048

—

1051).—Disodium glycol cannot be obtained by the direct action of

sodium on monosodium glycol, as this substance is solid, and cannot

be heated in contact with sodium without decomposition. It may,
however, be prepared by treating glycol with saturated aqueous soda

(2 or 3 mols.), and evaporating the solution over phosphoric an-

hydride in the cold, when, after several days, brilliant plates of the

hydrated compound, C2H4Na302 + IOH2O, crystallise out. Tha
anhydrous compound may be obtained as a white, amorphous^
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porous mass by heating the hydrated compound in a current of
hydrogen at 130°. The yield is only 8 to 10 per cent. Another
method, which is better adapted for calorimetric study, and which
gives practically the theoretical yield, consists in treating glycol with
«odium ethoxide (2 mols.) in alcoholic solution. The glycol dissolves

with evolution of heat, and the solution is boiled in a reflux apparatus
for two or three hours, after which the alcohol is distilled off in a
current of hydrogen, and the residue heated at 185° until it ceases to

lose weight. The product thus obtained appears, however, to contain
a little unchanged glycol.

The heat of solution of disodium glycol in water (1 gram mol. in
() litres at 10°) is +21*49 Cal. ; the heat of combination of glycol

(1 gram mol. in 2 litres of water) with 1 eq. of sodium hydroxide
(1 gram. mol. in 2 litres of water) is +0-28 Cal. ; and that of mono-
sodium glycol with sodium hydroxide under the same conditions is

+ 0*08 Cal. From these data, and the assumption that the heat of

fusion of glycol is the same as that of glycerol, —3-9 Cal., it is calcu-

lated that the first equivalent of sodium in displacing the hydrogen
from glycol liberates +35" 10 Cal., whilst the second liberates

+ 27-68 Cal. There is thus a difference of +7-42 Cal. in favour
of the first equivalent, which is also the case with glycerol and
erythritol, for which the corresponding differences are +9*57 Cal.

and +7*00 Cal. It is to be remarked also that the heat disengaged
by the first equivalent of sodium in each of these three cases ( + 35*10,

+ 39-99, +37-14 Cal.) is greater than that disengaged by the action

of sodium on water ( + 31*87 Cal.; the water calculated as solid),

while that disengaged by the action of the second equivalent ( + 27-68,

+ 30*42, +31*16 Cal.) is distinctly less. Jn. W.

Compounds of Sorbitol and Perseitol with Molybdic Acid.
By D. Gernez (Gompt. rend., 113, 1031—1033).—The rotatory power
of sorbitol, like that of mannitol (Abstr., 1891, 1443), is affected by
the presence of certain acid molybdates. When, for instance,

sodium hydrogen or ammonium hydrogen molybdate (1/168 mol.)

is added to an aqueous solution of sorbitol (1 mol.), the (negative)

rotatory power is halved ; it is destroyed, moreover, by the addition

of double this amount, and, by still further additions, is reversed. The
positive increase does not, however, continue indefinitely, as with
either of the above salts a maximum is reached when 0*28 mol. has

been added, the rotatory power at this point being numerically 20
times that of the original solution. This proportion would seem to

indicate the presence of a compound of 1 mol. of sorbitol with 2 mols.

of molybdic acid, but since the neutral molybdates are entirely inert

towards polarised light, and the action of the acid salts may, there-

fore, be supposed to be due to the excess of acid, it is more likely that

the compound present in the solution consists of 8 mols. of sorbitol

with 9 mols. of the acid. Similar results are stated to have been ob-

tained with perseitol. Jn. W.

Preparation of Raffinose from Molasses. By J. W. Gunning
-(Ghem. Centr., 1891, ii, 798; from Bull, assoc. belg,des chwdstes, 1891,
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326).—The author uses the following method for the separation of

raffinose from molasses :—The amount of a saturated solution of alum
which is necessary to neutralise the molasses is determined in about
10 grams. A quantity of 1—5 kilos, of molasses is employed, water is

added, together with the requisite quantity of alum solution, and then
sufficient methyl alcohol to make it 60 per cent. The liquid is now
filtered, and lead acetate added until no further precipitate forms. The
precipitate is filtered off, and the solution neutralised with barium
hydroxide and again filtered. In 50 c.c. of this solution, the amounts
of raffinose and saccharose are estimated. From the remainder of the

solution, the methyl alcohol is distilled, and the solution concentrated

to a syrup. Whilst still warm, it is poured into a hot solution (1 : 1)

of barium hydroxide in the proportion of 1 part of barium to 1 of

sugar ; the last portions are transferred by means of 50—100 c.c. of

hot water. The mixture is boiled until a thick precipitate forms,

when the latter is pressed from the solution. The solution is now
concentrated to half the volume, and barium hydroxide solution added
in the proportion of 2 mols. to 1 mol. of raffinose. Sufficient methyl
alcohol is added to represent 75 per cent., and the liquid shaken
thoroughly, when the barium raffinosate separates in agglomerations,

which may easily be collected. It is washed with cold 75 per cent,

methyl alcohol, dissolved in water, the barium precipitated by carb-

onic anhydride, the solution boiled, filtered, concentrated under dimin-

ished pressure to a syrup, and allowed to crystallise for two or three

days. The crystalline mass is now washed with 60 per cent, methyl
alcohol until all the saccharose is separated and then pressed. The
raffinose is again dissolved in about seven times its weight of methyl
alcohol, a little blood charcoal added, if necessary, and again allowed

to crystallise. By this means, from 20—30 per. cent, of the raffinose

present in the molasses is obtained. J. W. L.

Formaldehyde. By G-. Losekann (Chem. Zeit., 14, 1408—1409).—

•

If paraformaldehyde be dissolved in hot water and the solution

allowed to cool, or if it be rubbed with a little alcohol twice or thrice,

the alcohol pressed out, and the residue treated similarly with ether,

and then dried in a current of dry air, a white powder is obtained, which
dissolves readily in hot water, and which is almost completely deposited

again on cooling the solution. This substance was found to contain
88-2 per cent, of formaldehyde, as determined by Legler's method.
After passing dry air over it for 40 minutes, 91*5 per cent, of form-
aldehyde was found. It was completely soluble in ammonia. After

keeping in a stoppered tube for some time, 92' 7 per cent, of form-
aldehyde was found. Trioxymethylene did not react like the par-

aldehyde, and the author concludes that trioxymethylene is, in reality,

hexaoxymethylene, whilst paraldehyde is hexaoxymethylene hydrate.

By passing hydrogen chloride into aqueous formaldehyde, a series of

hydrochlorides were obtained, the first formed being 2CH20,IIC1,
whilst 8CH20,2HC1, 6CH20,5HC1, and CH30,HC1 were also obtained.

J. W. L.
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Action of Sulphurous Anhydride on Crotonaldehyde. By
G. Hauiwer (Monafsh., 12, 541—555).—The author has extendod the
work of Ludwig (Absfr., 1889, 121) and Haymann (ibid., 487) to
crotonaldehyde, and finds that it also combines readily with supb-
Tirous anhydride when that gas is led into its aqueous solution, kept
cold with ice. The product is liydro^vyhutanedisidjphonic acid, of which
the barium salt, C4HHS207Ba + SHsO, forms an amorphous, white
mass. The aqueous solution of this acid, en concentration, loses

sulphurous acid and is converted into hutaldehydesulphonic acid, which
gives a gummy barium salt, (C4H7S04)2Ba + HoO. On oxidation
with chlorine, hydroxybutanedisulphonic acid is converted into

^sulphohutyric acid, SOaH-CHMe-CHa'COOH, the barium salt of

which is very soluble in water, but almost insoluble in alcohol. Tlie

last-named acid gives acetic acid on fusion with potash, and con-
sequently the sulpho-group is in the /3-position, the compound having
the constitution indicated above.

Barium hutaldoximesuljphonate is formed when hydroxylamine and
baryta are heated with hutaldehydesulphonic acid for four hours. On
the addition of alcohol to its aqueous solution, it forms an amorphous
precipitate ; it has the constitution

(N'OH:CH-CHo-CHMe-S03)2Ba,

and, on reduction with sodium amalgam and subsequent distillation

with lime in an atmosphere of hydrogen, gives a mixture of crotyl-

amine, CHMeiCH-CHa'NHz, and butylamine.

On reduction of hutaldehydesulphonic acid with sodium amalgam,
the sodium salt of hydroxybutane-(8-sulphonic acid, C4H9S04N'a, is ob-

tained. It is a hygroscopic, pale yellow salt, which, on distillation

with lime, gives a mixture of crotyl alcohol and butyl alcohol.

G. T. M.
Action of Chlorine on some Ketones of the Fatty Series. By

D^mi^tke-Vladesco {Bull. Soc. Chim., 6, 395—415).—The action of

chlorine on the four ketones—methyl ethyl ketone, methyl propyl
ketone, propione, and butyrone—has been studied by the author, and a
part of his results appear in this paper.

Methyl ethyl ketone and methyl propyl ketone are found among the
products of distillation of wood, and have been prepared from light

oils obtained in the rectification of methyl alcohol. In order to extract

them, the portion distilling between 85" and 140" is washed with dis-

tilled water. The residue, insoluble in water, is treated with sodium
hydrogen sulphite, and the solid compound formed freed from a liquid

not combining with the sulphite and distilled with sodium carbonate.

The product is fractionated. That portion passing over from 99° to 100''

has the formula C5H10O, and was proved to be methyl propyl ketone.

The portion distilling between 70° and 143° is treated with distilled

water. The part of the light oil dissolved is then separated with
potassium carbonate ; the product is treated with sodium hydrogen
sulphite, and the ketone combining therewith is recovered and frac-

tionated. The fraction passing over between 79° and 82° is methyl
ethyl ketone. It has been identified by the preparation of its oxime,

the corresponding secondary alcohol, and methyl ethyl chloracetole.
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12 kilos, of light oils, obtained during the rectification of 20,000
litres of methyl alcohol, yielded 600 grams of pure methyl ethyl

ketone.

A slow current of chlorine, dry and free from hydrochloric acid, was
passed through 500 grams of methyl ethyl ketone, contained in a
reflux apparatus and cooled by immersion in a freezing mixture. The
hydrogen chloride formed during the operation was absorbed in dis-

tilled water in a tared flask. By weighing this flask at intervals, the
progress of the reaction was ascertained. The experiment was stopped
when the weight of hydrogen chloride disengaged equalled half the
weight of the ketone used. The chlorination occupied three days.

Fractional distillation yielded two main products. The one, passing over
at 114—116°, when redistilled under a pressure of 365 mm., allowed
the isolation of a liquid boiling at 115° at 755 mm., and having the
composition O4H7CIO. Its vapour density, by V. Meyer's method in

aniline, was found to be 3"8 as compared with 3"7, the theoretical value.

The other, passing over at 164—166°, when similarly treated, gave the
pure compound, boiling at 165° at 753 mm., and of the composition
O4H6CI2O, this formula being confirmed by its density of 4*8. Both
substances are liquids insoluble in water.

The chlorinated ketone, CHs'CO'CHCl'CHa, was prepared by
Conrad's method, and its properties were found to agree with those of

the monochlorinated derivative of methyl ethyl ketone. The chloro-

ketone, CHa'CO'CHCl'CHs, was obtained as follows :—The sodium
derivative of ethyl methylacetoacetate, dissolved in absolute alcohol,

was acted on by the calculated quantity of dry chlorine, the sodium
<jhloride filtered off and the chlorine derivative remaining freed from
alcohol by evaporation on the water-bath. This substance,

COMe-CMeCl-COOEt,

was then heated for 6 hours with dilute hydrochloric acid at 170—180^

in sealed tubes. The chloro-ketone thus obtained was then distilled

off. Chlorethyl methyl ketone, COMe'CHClMe, yields with zinc

methyl a substance which readily combines with sodium hydrogen
sulphite and distils between 85° and 100"". It is inferred that the

substance synthesised is methyl isopropyl ketone, which boils at 95°,

and from this it follows that the formula given above represents the

constitution of the monochlorinated derivative of ethyl methyl ketone.

Constitution of* the Compound C4H6CI2O.—There are six possible

isomerides of this formula ; among these, the two most probable arc

COMe-CClaMe and CH2Cl-C0-CHClMe. By treatment with hydr-
oxylamine, in presence of sodium acetate, the two chlorine atoms are

replaced by the group NOH, this acting in the same manner as the

oxygen atom. Hence the formula CHa'CO-CCU'CHa probably re-

presents the constitution of the dichlorinated derivative obtained from
methyl ethyl ketone. W". T.

Preparation of Fatty 1 : 2-Diketones. By H. v. Pechmann
{Ber., 24, 3954—3956).—The following method of preparing diacetyl

has been found to give the best results :—100 grams of ethyl methyl-
Acetoacetate is mixed in a narrow-mouthed bottle of 6 litres capacity

VOL. LXii. 2 g
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with 1*75 litres of water and 280 grains of 25 per cent, soda solution,

and allowed to remain over night ; 50 grams of 98 per cent, sodium
nitrite are then added, the whole cooled in ice-water, and treated in

small portions with 20 per cent, sulphuric acid, a rapid current of

air being drawn through the liquid during the process to ensure the

thorough admixture of the substances. As soon as tropaeolin paper i.s

coloured violet by the solution, the addition of sulphuric acid is

stopped, the whole made alkaline with soda, and again slightly acidi-

fied with sulphuric acid. The product is divided into two portions,

each of which is treated with soda until yellow, mixed with 150 grams
of sodium carbonate crystals, and boiled until one half of the liquid has
distilled over ; the residue is neutralised with dilute sulphuric acid,

diluted to 1"75 litres, mixed with 250 grams of concentrated sulph-

uric acid without cooling, and quickly distilled. The diacetyl passes

over with the steam, the distillation being complete when the liquid

gives no yellow coloration with soda. The first distillate also contains

a certain amount of nitroso-ketone, which may be recovered by adding
soda until it is yellow, then 50 grams of sodium carbonate crystals,

distilling off the alcohol, adding sulphuric acid to the residue, and
again distilling until no more diacetyl passes over.

All the distillates, which contain in addition to diacetyl some un-

altered nitroso-ketone, are united and distilled with one-seventh their

weight of concentrated sulphuric acid until no more diketone passes

over, and the new distillates again distilled with addition of common
salt ; the process being repeated until the diacetyl separates from the

aqueous solution as a light yellow oil, which is dried by fused calcium

chloride, and distilled. The pure compound boils at 87—88°.

Acetylpropionyl can be obtained from ethyl ethyl acetoacetate in an
exactly similar manner; it boils, when pure, at 108°. H. G. C

Configuration of Fatty Ketoximes. By A. Hantzsch (Ber., 24,
4018—4024).—Previous investigations have shown that aldoximes,

and the oximes of symmetrical ketones, exist only in one form, which

may be represented by the configuration
""^ N

; as the

oximes of the lower asymmetrical ketones of the fatty series are
liquids, the question whether they exist in two stereoisomeric modi-
fications can only be settled indirectly by studying their chemical
behaviour. This the author has attempted to do by treating the
ketoximes with phosphorus pentachloride in ethereal solution, and then
boiling the product with potash ; in every case, the oxime behaved as.

if it were a mixture of two stereoisomeric forms, and yielded two
amines and two fatty acids. The oxime of methyl ethyl ketone, for

example, gives ethylamine and smaller quantities of methylamine,
acetic acid, and a still smaller quantity of propionic acid ; it may, there-

fore, be concluded that it is converted by phosphorus pentachloride
and water successively into ethylacetamide and smaller quantities of

methylpropionamide, that is to say (assuming an explanation of the
reaction, given by the author with the aid of graphic formulae, to be
correct), that it consists of the stereoisomerides of the configurations
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Me-C-Et , Me-C-Et
x- i xi, ^n and pjTT U respectively, the former being present in

tbe larger proportion.

The oxime of methyl propyl ketone, when treated in like manner,
gives propylamine and a small quantity of methylamine, acetic acid,

and a still smaller quantity of butyric acid.

The oxime of methyl hexyl ketone, NOH!CMe*[CH2]5*CH3, is an
oil, boiling at 213—217° under a pressure of 713 mm. with slight

decomposition ; when treated in the manner described above, it yields

hexylamine, and a very much smaller quantity of methylamine,
acetic acid, and a very little heptylic acid ; it may, therefrom, be
concluded that the principal constituent of this oxime is the stereo-

.... . ,. Me.C-0eH,3
isomeride or the confaguration M

JN'Oxi •

The oxime of methyl isopropyl ketone yields propylamine and
acetic acid as the principal products, only small quantities of methyl-
amine and isobutyric acid being formed.

It is, of course, at present impossible to say whether the two stereo-

isomeric forms are actually present in the original oxime, or whether
a single modification is partially converted into its stereoisomeride

under the conditions employed in these experiments. The results

show, however, that the nature of the alcohol radicles has a certain

influence on the relative stability of the two theoretically possible

configurations, a methyl group having a greater repellent action on
the hydroxyl groap than the other fatty alcohol radicles ; for this

reason, in the case of oximes of the general formula

N0H:CMe-aH2,,+i,

the configuration 1 1 Jl^
'*"*"

is more readily assumed than the con-

figuration ^'n'^""^'"+\ (See Smith, this vol., p. 487). E. S. K.

a-Bromisovaleric Acid, Pimelic Acid, and Synthesis of Tera-
conic Acid. By B. Schleicher (Annalen, 267, 114—133).

—

a-Bromisovaleric acid, prepared by treating isovaleric acid with,

bromine and amorphous phosphorus, and decomposing the product
with boiling water, crystallises from ether and chloroform in lustrous

prisms, melts at 44°, and boils at 230° under the ordinary pressure

with slight decomposition (at 150° under a pressure of 40 mm. with-

out decomposition). The potassium, ammonium, and sodium salts

are readily soluble, do not crystallise, and are unstable in boiling

aqueous solution ; the barium, strontium, cadmium, and zinc salts arc

gum-like compounds. The copper salt, (C5H8Br02)2Cu, crystallises in

green plates ; the lead salt, with 1 mol. HoO, and the calcium salt,

with 2 mols. H2O, are crystalline. The methyl salt, C5H8Br02Me,
prepared by treating the bromide of the acid with methyl alcohol, is

a colourless liquid of sp. gr. 1-353 at 13713°, boiling at 174°. The eth^l

salt boils at 186°, and its sp. gr. is 1-2776 at 12°/12°.

Ethyl a-carboxyethylpimelate, CHMe,-CH(C00Et)-CH(C00Et)2,
prepared as described by Roser (Abstr., 1884, 423), is a heavy oil,

2 gr 2
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boiling at 276—278)°. a-Carboxypimelic acid, obtained by hydro-

lysing the ethyl salt with concentrated potash, melts at 160° with
evolution of carbonic anhydride, and is readily soluble in water, alcohol,

and ether, but more sparingly in chloroform and light petroleum.

The barium salt, (CgHcjOejaBaa, and the silver salt, CsHgOeAgg, are

amorphous.
Pimelic acid, prepared by heating the a-carboxy-derivative, melts

at 114°; its strontium salt, C7Hio04Sr, is readily soluble in cold, but
almost insoluble in boiling water. Bromopimelic acid was obtained as

a syrup by treating pimelic acid with bromine and amorphous phos-

phorus ; its etliyl salt, CnHi9Br04, boils at 248—252° with slight

decomposition, but distils unchanged at 165—167° under a pressure

of 40 mm. ; its lead salt, CvHgBrOiPb, and its calcium salt, CvHoBrOiCa,
are sparingly soluble in water. When ethyl bromopimelate is heated

with anhydrous sodium acetate at 180°, and the product hydrolysed

with potash, teraconic acid is obtained.

Sydroxypimelic acid (isopropylmalic acid),

COOH-CHPr^-CH(OH)-COOH,

can be obtained by heating ethyl bromopimelate with potash ; it

crystallises from ether in lustrous plates melting at 154". The
calcium salt, CvHioOeCa, is crystalline, but the lead salt, CvHioOgPb,
is amorphous. F. S. K.

The Specific Gravity of Japan Wax. By 0. Kleinstuck (Chem.
Zeit., 14, 1303—1304).—Determinations of the temperature at which
Japan wax, as well as common wax, has the same sp. gr. as water
showed that its expansion coefficient was greater than that of water,

and that consequently, pieces of the wax sank in water at low
temperatures, whilst, at temperatures above a certain point, they

floated on the surface. By catting small blocks of different specimens
and allowing the temperature of the water to rise or fall very
gradually, in order to give the wax time to assume the temperature
of the water, the exact temperature could be determined at which
the wax had the same sp. gr. as the water.

The author has also observed that after being recently melted (and
after again solidifying), wax has the same density as water at a
lower temperature than when some little time has elapsed since being
melted. Three specimens were experimented with in 1888. Before
being melted, this particular temperature was 17°, 17°, and 18° for the

three specimens respectively, whilst, after being melted, the tempera-
ture of equal density was 11° for all three specimens.

In 1889, the temperature of equal density for three specimens was,

before being melted, 15*9°, lb'3°, and 16"9", whilst, after melting, the
particular temperature was 10*8°, 13*4°, and 14*3° respectively.

Determinations were made with three other specimens in 1889—1890.

On August 1st, 1889, Specimen 1 had the same density as water at
16'2°

; August 2nd, directly after melting and again solidifying, the

temperature was 8°; August 17th, 12-3°; September 18th, 14*1°;

March 2nd, 1890, 160°. The temperature of equal density for

Specimen 2 was, for the same dates, 16*2°, 10*5°, 143°, 15*5, and
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16*0°, whilst the corresponding readings for Specimen 3 were 17'5°,

12-7°, 15-7°, 17-4°, and 17-8°. On March 3rd, 1890, all three

specimens were again melted, and after solidifying, the temperatures
were 8*4'', 10*3°, and 11'3° for the three specimens respectively,

whilst, on July 7th, 1890, the temperatures were 19'0°, 19-3°, and
20'2° respectively. Wax would appear to assume its normal density

only very slowly after being melted. J. W. L.

Stereometric Relations of Erucic Acid and Brassidic Acid.
By A. Holt (Ber., 24, 4120—4129).—Erucic acid and brassidic acid

are not affected by heating under pressure with sodium amalgam or

sodium in alcoholic solution, nor are they changed by heating with
alcoholic potash at 150°.

Erucic acid dichloride, C22H42CI2O2, is prepared by the action of

chlorine on erucic acid, dissolved in chloroform ; it crystallises from
chloroform in small, lustrous plates melting at 46°. The methyl salt,

C2iH4,Cl2-COOMe, melts at 30-5°.

Brassidic acid dichloride, C22H42CI2O2, resembles the corresponding

erucic acid derivative, and melts at 65°. The methyl salt melts at
42-5°.

On heating the dichloro-acids with sodium or sodium amalgam in

alcoholic solution, the original acids are regenerated, whilst by the

action of alcoholic potash in excess for 8—10 hours at 120—130°,

monochlorinated substitution products are formed.
CJdorerucic acid, C22H41CIO2, is prepared from brassidic acid di-

chloride, and melts at 37'5°. Chlorobrassidic acid, C22H41CIO2, obtained

from erucic acid dichloride, melts at 42°.

Bromerucic acid crystallises in colourless, lustrous needles which
melt at 41-5°. The viethyl salt melts at 18—19°.

Bromohrassidic acid, C22H4iBr02, melts at 34°.

The above mono-haloid acids are converted into erucic and bras-

sidic acids respectively by the action of sodium in alcoholic solution.

The isomerism of erucic and brassidic acids is thus shown to have
been correctly explained by J. Wislicenus ; thej- are represented by the

X'C'H. X'C'H ,.1 • 11 T .1
lormulae H ^^^T-rand 1 1 respectively, smce benenolic acid

H'C'COOH COOH'G'H
is much more readily formed from the di-haloid compounds of erucic

acid than from those of brassidic acid. J. B. T.

7-Trichloro-/3.Hydroxybutyric Acid. A New Synthesis of
Malic Acid. By K. Gaezaeolli-Thurnlackh {Monatsh., 12, 556—565).

—Chloral and malonic acid in molecular proportion were placed with

an excess of acetic acid in a reflux apparatus, and heated in a water-

bath for 25—40 hours, until carbonic anhydride was no longer evolved.

The product was distilled until the temperature registered 124°,

whereby acetic acid and chloral passed over. The residue was dis-

solved ill water, and the yellow solution thus obtained treated with

animal charcoal and concentrated until a crystalline mass of the sole

product, (^{-Irichloro-^-hydroxyhutyric acid, CCl3*CH(OH)*CH2*COOH,
formed. It is readily soluble in hot water and in methyl and ethyl

alcohols; dissolves sparingly in chloroform and ether; melts at
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118'5°; does not reduce Feliling's solution; is optically active, and
may be distilled unchanged in a vacuum. The calcium salt,

2(C4HiCl303)2Ca + 9H2O, is soluble in alcohol, and crystallises from
water in slender, white needles ; the silver salt, C4H4Cl303Ag, crystal-

lises from water in long needles, and is decomposed with formai-ion of

silver chloride on long-continued boiling of its aqueous solution ; the
Tnethyl salt, C4H4Cl303Me, crystallises from methyl alcohol in large,

glistening plates, and melts at 61"2—61'6°; and the acetyl derivative,

C4H4CI3O3AC, crystallises from chloroform in small, silky needles, has
a characteristic odour, dissolves readily in alcohol and ether, and melts
at 86—87°.
When 7-trichloro-^-hydroxybutyric acid is treated with concentrated

solutions of potash or baryta, it is converted into malic acid. The
calcium salt of the acid thus obtained appears to be identical with
that of the malic acid prepared by Loydl (Annalen, 192, 80) from
fumaric acid. G. T. M.

Stereoisomeric Dimethyladipic Acids and Dimethylpimelic
Acids. By N. Zelinsky (Ber., 24, 3997—4^006).—Ethyl dimethyl-

dicyanoadipate, COOEt-CMe(CN)-CH2-CHo-CMe(CN)-COOEt, is

formed by the action of ethylene bromide on ethyl sodio-a-cyano-

propionate ; it boils at 300—310° with slight decomposition.

Two isomeric dimethyladipic acids of the constitution

COOH-CHMe-CHa-CHa-CHMe-COOH,

are obtained when the preceding compound is boiled with moderately
concentrated sulphuric acid until the evolution of carbonic anhydride
ceases ; the two compounds are separated by fractional crystallisation

from water. The more sparingly soluble acid forms monoclinic

crystals, melts at 140—141^, and boils at 320—322°, yielding a distil-

late which has the same melting point as the original acid, but
which has an odour of menthol ; 100 parts of water at 22° dis-

solve only 0'5664 gram of the acid, and it is only sparingly soluble in

chloroform and ether. The silver salt, C8Hi204Ag3, is a crystalline,

unstable compound.
The more readily soluble dimethyladipic acid forms rhombic

crystals, melts at 74—76°, and boils at 320—822°, the distillate having
an odour of menthol ; it is readily soluble in alcohol, ether, and
chloroform, and 100 parts of water at 15° dissolve 6" 7 grams of the

acid. When heated with hydrochloric acid at 220°, it is converted
into the isomeride. The silver salt, C8Hi204Ag2, is crystalline.

Molecular weight determinations in glacial acetic acid solution

showed that both acids have the molecular formula C8H14O4 ; they
have the same electrical conductivity, namely, k = 0*0042.

Ethyl dimethyldicyanopimelate, CH2[CH2'CMe(CN)*COOEt]2, can
be obtained by treating ethyl sodio-a-cyanopropionate with tri-

methylene bromide ; it boils at 220—240° under a pressure of

40—50 mm., and on hydrolysis with concentrated potash it is con-

verted into a liquid acid. When this acid is boiled with concentrated

sulphuric acid for some time, it is converted into an oil, from which
crystals of dimethylpimelic acid, C9H16O4, are gradually deposited on
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lon^ keeping ; after recrystallisation from hot water, this acid melts
at 71—73°. The oily mother liquors from the crystalline acid pos-

sibly consist of a liqnid isomeride. F. S. K.

Note by Abstractor.—The author has evidently overlooked the fact

that dimethylpimelic acid has been previously described by Kipping
and Mackenzie (Trans., 1891, 569), and also by Perkin and Prentice

(ibid., 818).

Condensation of Cyanides with Ethereal Salts. By H.
Fleischhauer (/. pr. Chem. [2], 44, 571—572).

—

Ethyl cyano-

pyo'uvate oxime, C]S"-CH2-C(]S'0H)-C00Et, obtained from ethyl

oxalate, methyl cyanide, and hydroxylamine, crystallises from hot

water in colourless prisms, melts at 104°, and dissolves easily in

alcohol and hot water, but not in ether ; when heated with strong

hydrochloric acid at 125° in a sealed tube, carbonic anhydride and
ammonia, but no hydroxylamine, are formed ; the silver compound
was obtained.

The corresponding hydrazone, C]Sr'CH2*C(N2HPh)COOEt, crystal-

lises from absolute alcohol both in small, white prisms, and in

large crystals, and from light petroleum in slender needles ; it melts

above 100°, and is easily soluble in alcohol and ether, but not in

water. A. Gr. B.

Diiodoacetylenedicarboxylic Acid and Diiodoacrylic Acid.
By P. Beuck (Ber., 24, 4118—4120, and 25, 503).—Diiodoacetylene-
dicarboxylic acid, COOH'CIiCI'COOH, is prepared by heating

acetylenedicarboxylic acid and iodine in molecular proportion with
alcohol in a sealed tube for 5—6 hours at 100°, the product is freed

from iodine, washed with benzene, and crystallised from a mixture of

ether and benzene ; it is deposited in small, needle-shaped crystals,

melting at 192° with decomposition. The sodium Sind potassium salts

are hygroscopic ; the silver salt is amorphous ; the barium salt,

CiOilzBa, -\- SHoO, is crystalline.

Diiodoacrylic acid (propargylic acid diiodide), CHIiCI'COOH, is

obtained by heating propargylic acid and iodine in molecular propor-

tion in chloroform solution in a sealed tube for 5—6 hours at 100°

;

it crystallises from chloroform in colourless prisms, and melts at

104°. The silver salt forms small, lustrous plates, and on heating
at 100°, yields acetylene iodide. In the later communication (Ber., 25,

503), the author states that he had overlooked the preparation of this

acid by Homolka and Stolz (Abstr., 1885, 1198). J. B. T.

Ethyl Acetonedicarboxylate. By H. v. Pechmann (Ber., 24,
4095—4104).—The existence of a dipotassium derivative (Abstr.,

1890, 673), and the formation of ethyl methylacetonedicarboxylate
(loc. cit.) from the silver derivative of ethyl acetonedicarboxylate (see

below), leads the author to the view that ethyl acetonedicarboxylate
has a ketone formula ; its behaviour towards acetic chloride is also

not in harmony with the alternative hydroxy-formula. Acetic

chloride has no action on ethyl acetonedicarboxylate, but the
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corresponding acid reacts with 2 mols. of acetic chloride or acetic

anhydride, forming a compound which may be regarded as carboxy-

dehydracetic acid ; farther experiments are, however, in progress on
this reaction. The author does not consider that the fact cited by
Nef, that ethyl acetoacetate combines with bromine, is a prooE that it

contains a doubly-linked carbon atom, and he draws attention to

Linnemann's observation {Anvalen, 125, 307) that acetone forms an
additive compound with bromine.

When ethyl potassioacetonedicarboxylate is dissolved in water

(15 parts) and a slight excess of silver nitrate dissolved in water

(20 parts) added, a crystalline pulp of the silver derivative is obtained
;

after remaining for 20 minutes in the dark, it is collected and washed
successively with water, alcohol, and ether; it has the composition

CgHisAgOa, and is very sensitive towards light. When the last-

mentioned compound is heated in a reflux apparatus for a quarter of

an hour with methyl iodide, ethyl methylacetonedicarboxylate (Abstr.,

1890, 673) is obtained, and this condenses with resorcinol in the

presence of sulphuric acid' with the formation of ethyl a^-dimethyl-

umlelliferonecarhoxylate, COOEt'CHa'C^^pL- ^_^PQ>0, which crys-

tallises from dilute alcohol in colourless, lustrous needles, and melts at

140° ; it yields the corresponding carhoxylic acid on boiling with
15 per cent, sodium hydroxide solution ; this crystallises from dilute

alcohol in colourless, felted needles, melts at 186—188°, and gives

/3-dimethylumbelliferone (Abstr., 1884, 67) when heated in an oil-bath

at 200°. A. R. L.

Hydrochelidonic Acid or Acetonediacetic Acid. By J.

YOLHAED (Annalen, 267, 48—106; compare Abstr., 1890, 30).—
Further experiments have proved that hydrochelidonic acid (acetone-

diacetic acid) has the constitution previously assigned to it ; the con-
stitution of the dilactone (termed in this paper the ketodilactone;,

from which the acid was obtained, is, however, still, to a certain

extent, doubtful, since it behaves, in almost all respects, like the
anhydride of an acid.

The ketodilactone (m. p. 69°, not 75°) dissolves in concentrated
hydrobromic acid and in concentrated hydrochloric acid, yielding
solutions from which, after a short time, hydrochelidonic acid is

deposited in crystals. Lactones, as is well known, are not decomposed
by concentrated acids, but anhydrides, such as those of succinic,

glutaric, isopropylsuccinic, and phthalic acids, are readily converted
into the corresponding acids on treatment with concentrated hydro-
chloric acid. When the ketodilactone is treated with a concentrated
aqueous solution of potassium cyanide, it is quickly converted into

the hydrogen potassium salt of hydrochelidonic acid, in which respect
also it behaves like an anhydride; under like conditions, the anhydr-
ides of succinic, phthalic, and maleic acids are converted into the
hydrogen potassium salts of the corresponding acids.

Hydroclielidonamic acid, C7H11NO4, is formed when the ketodilactone

is triturated with the theoretical quantity of ammonia, or, bettei-,

with well-cooled alcoholic ammonia ; in the latter case, the precipi-
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tated ammonium salt is washed with chloroform and then decomposed
with the theoretical qtjantity of 50 per cent, acetic acid. It crystal-

lises from alcohol in colourless plates, melts at 127°, and is readily-

soluble in water and hot alcohol, but only sparingly in acetone,

chloroform, and cold alcohol, and almost insoluble in ether, benzene,

and light petroleum ; it has a strongly acid reaction, decomposes
carbonates, and is not decomposed by cold alkalis. The zinc salt,

(C7HioN04)2Zn + 2H2O, is crystalline, but most of the other metallic

salts could not be obtained in crystals.

Hydrochelidonimide, CTHgl^iTOs, is formed when the preceding com-
pound is heated at 145—150° for a long time under the ordinary
atmospheric pressure, or, better, for about 30 minutes at 125—ISO''

under reduced pressure (15 mm.). It separates from boiling alcohol

in transparent, well-defined, prismatic crystals, melts at 117°, and is

readily soluble in chloroform, but only sparingly in ether and benzene,

and insoluble in light petroleum and carbon bisulphide ; it dissolves

freely in water, yielding a strongly acid solution, from which, after

warming with zinc carbonate, the zinc salt of hydrochelidonamic acid

is obtained on evaporation.

When the dry ammonium salt of hydrochelidonamic acid is gradu-
ally heated to about 160°, it is converted into the diimide, C7II10N2O2;

this substance separates from hot water in colourless, rhombic crystals,

a :b: c = 0'8146 : 1 : 0'9358, and is identical with the imidopimelin-
imide obtained by Marckwald (Abstr., 1888, 677) by the action of

alcoholic ammonia on ethyl hydrochelidonate. It is insoluble in

benzene, acetone, and light petroleum, and only very sparingly soluble

in chloroform, but readily in water, glacial acetic acid, and concen-
trated hydrochloric acid ; when warmed w^ith concentrated potash, it

is converted into ammonia and hydrochelidonic acid, but it is not
acted on by acid chlorides, acetic anhydride, nitrous acid, hydroxyl-
amine, or reducing agents. The silver derivative, C7ll8N202Ag2, is a
colourless, amorphous substance.

HydrocheUdon-bismethylimide, C9HuN'202, is obtained when the

ketodilactone (1 mol.) is treated with an alcoholic solution of methyl-
amine (2 mols.), the solution evaporated over sulphuric acid, and the
residue gradually heated to 160°. It crystallises from boiling alcohol
in thin, lustrous plates, sinters together at 135°, and melts completely
at 140—141°

; it is very readily soluble in water, ether, chloroform,
and ethyl acetate, and is not decomposed by boiling alkalis, but when
fused with potash it yields methylamine.

Hydrochelidonanilic acid, NHPh-CO-CH2-CH2-CO-CH2-CH2-COOH,
is formed, together with the dianilide, when the ketodilactone is

heated with aniline at 120—130° ; after treating the crystalline pro-

duct with chloroform to free it from aniline and unchanged ketodi-

lactone, the anilic acid is extracted with cold ammonia and reprecipi-

tated with hydrochloric acid. It crystallises from hot water in

transparent, lustrous prisms, melts at 138—139° with decomposition,
and dissolves freely in alkalis j the silver salt, CisHuNOiAg, is a
colourless, seemingly amorphous compound.
The dianilide, CO(CH2-CIl3"CO'NHPh)2, is also produced when

methyl hydrochelidonate is boiled with aniline for a long time ; it
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crystallises from hot alcobol in small needles, melts at 186—187", and
is almost insoluble in cold water.

Lacli has shown that when phthalic anhydride is treated with an
alcoholic solution of hydroxylamine, it is converted into phthalyl-

hydroxylamine (Abstr., 1883, 1104) ; benzoic anhydride, under the
same conditions, is converted into dibenzhydroxamic acid.

HydrocJielidonic acid dioxime, C7H10N3O4, is formed when the keto-

dilactone is treated with a well-cooled alcoholic solution of hydroxyl-
amine ; it crystallises from water in monosymmetric plates, a:h : c =
1-9672 : 1 : 1-3614

; /3 = 88° 52^ containing 2 mols. H2O, both of which
are expelled at 100°. It crystallises from alcohol in anhydrous
needles, which begin to darken at 230° and decompose on further

heating, but without melting; it dissolves freely in hot water, soda,

and hydrochloric acid, but is only sparingly soluble in warm alcohol,

and insoluble in chloroform, acetone, light petroleum, carbon bisulph-

ide, and benzene. Its aqueous solution has a feebly acid reaction, but
has no action on carbonates; when the dioxime is boiled with concen-
trated hydrochloric acid, it is decomposed into hydroxylamine and
hydrochelidonic acid. The diacetyl derivative, C7H10N2O5AC2, pre-

pared by warming the dioxime with acetic anhydride, crystallises

from hot alcohol in lustrous prisms, melts at 195—196°, and is soluble

in acetone, chloroform, glacial acetic acid, and methyl alcohol, but
insoluble in ether, benzene, and toluene; it dissolves freely in hot

water, bat seems at the same time to undergo decomposition, the
solution having an acid reaction ; its constitution is probably repre-

sented by the formula CO[CH2-CH2-C(OAc):NOH]2, and that of the

-,. . 1 .1 £ 1 9^2 CH2 CH2 CH2
dioximo by the formula

,|,(x^0H)-0>^<0-C(N0H)>-
These experiments having left the constitution of the ketodilactone

still undecided, the author examined the behaviour of pimelic acid

with acetic chloride, acetic anhydride, and phosphorus pentachloride

;

as, under various conditions, the pimelic acid remained unchanged,
and as, moreover, its constitution is very similar to that of hydro-
chelidonic acid, it follows that the reason why hydrochelidonic acid
readily loses the elements of water must be sought for in the presence
of the carbonyl group, or, in other words, that the ketodilactone is

not an anhydride, but a dilactone of the constitution

CH2-CH2 CH2-CH2

CO 0"^ ^O— CO-

The true analogues of such a compound would be, not the ordinary

dilactones, but the oxetones ; it is necessary, therefore, to obtain some
evidence that the oxetones have the constitution assigned to them by
Fittig (Abstr., 1890, 866) before any conclusions regarding the con-

stitution of the ketodilactone can be drawn from analogy ; this

evidence is afforded by the synthesis of dimethyloxetone in the

following manner :

—

Ethyl diallylacetonedicarboxylate, C15H22O5, can be obtained by
treating ethyl acetonedicarboxylate with sodium ethoxide and allyl

bromide ; it boils at 185—186° under a pressure of 10 mm. with slight
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decomposition, and on treatment with bromine in carbon bisulphide

solution, it yields a brown oil with evolution of hydrogen bromide.

Diallylacetonedicarhoxylic acid, prepared by hydrolysing the ethyl

salt with alcoholic potash in the cold, crystallises in slender needles

melting at 96° with evolution of carbonic anhydride.

Diallylacetone, C9H14O, is obtained when the dicarboxylic acid is

heated for some time at 100°, and also when ethyl diallylacetone-

dicarboxylate is hydrolysed with warm alcoholic potash ; it is a

colourless oil, boils at 185—186° (at 116" under a pressure of 70 mm.),

and combines with hydroxylamine and with phenylhydrazine, yielding

oily products. When treated with hydrobromic acid at 0°, it is con-

verted into a dibromide of the composition CgHieOBrj, identical with

the compound obtained by Fittig and Rasch (Abstr., 1890, 867) by
the action of hydrobromic acid on dimethyloxetone ; this dibromide

is decomposed by hot w^ter, yielding Rasch's dimethyloxetone.

The constitution of dimethyloxetone having been determined by
the experiments just described, its peculiar behaviour with acids can

be easily explained, and is clearly analogous to that of the ketodilact-

one. The analogy between the two compounds is, however, even more
evident when their methods of formation are studied, the reactions by
which the oxetone is produced from 2 mols. of valerolactone being

quite similar to those by which the ketodilactone is formed from
2 mols. of succinic anhydride.

The compound of the composition C19H20N4O2, obtained by Bredt

(Abstr., 1890, 864) by treating the ketodilactone with phenyl-

hydrazine, has probably the constitution represented by the formula

^^<CH^—CH>^<CH^—C^^ ^^^ ^^^ therefore be named

dihydrazidopimeUc anhydride ; it is readily soluble in boiling glacial

acetic acid, but only sparingly in carbon bisulphide, and almost in-

soluble in ether, benzene, and light petroleum ; it is not acted on by
alkalis or dilute acids, and it dissolves in concentrated sulphuric acid

with a rose-red coloration. The diacetyl derivative, C23H24l!^404, pre-

pared by treating the dihydrazido-compound with acetic chloride at

100°, crystallises from alcohol in lustrous, seemingly quadratic octa-

hedra, and is readily soluble in warm glacial acetic acid and warm
chloroform, but only sparingly in most of the other ordinary solvents

;

it dissolves in concentrated sulphuric acid, yielding a solution which
turns red on shaking or on adding a drop of ferric chloride. The
dihenzoyl derivative, C33H28N4O4, sinters together at 100°, but without
melting completely, and begins to decompose at 110°. A compound
of the composition C23H28N4O2 is formed when the ketodilactone is

heated with asymmetrical ethylphenylhydrazine at 100° ; it crystal-

lises from hot methyl alcohol in microscopic octahedra, melts at

220—222°, and dissolves freely in chloroform, but is only moderately

easily soluble in hot acetone, and insoluble in ether and light petr-

oleum ; its behaviour with concentrated sulphuric acid and ferric

chloride, and with acids and alkalis, is the same as that of dihydrazido-

pimelic anhydride.

That hydrochelidonic acid has a symmetrical constitution is rendered

highly probable by the above experiments on the constitution of the
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ketodilactone ; this view is proved to be correct by the synthesis of

the acid from acetonedicarboxylic acid in the following manner :

—

Ethyl acetonedicarboxylate is treated with sodium ethoxide and ethyl

chloracetate, and the product boiled with concentrated hydrochloric
acid until the evolution of carbonic anhydride ceases ; from the solu-

tion obtained in this way, hydrochelidonic acid can be easily isolated.

F. S. K.

The Phenylhydrazonehydrazide of Levulinic Acid. By
J. VoLHAKD (Annalen, 267, 106—113).—Bredt's assumption that the
hydrazine derivatives of hydrochelidonic acid (compare preceding
abstract) and levulinic acid resemble one another in constitution and
in their manner of formation (Abstr., 1890, 863) is without founda-
tion, and consequently his conclusion that the two acids are
analogously constituted is incorrect.

The hydrazone of levulinicphenylhydrazide described by Bredt can
be prepared by warming levulinic acid with phenylhydrazine ; it is a
colourless, microcrystalline powder, melts at 180*5—181'5°, and is

readily decomposed by warm, dilute hydrochloric acid ; its consti-

tution is most probably expressed by the formula

N2HPh:CMe-CHo-CH2-CO-N"2H2Ph.

LevuUnicpJienylhydrazoneazohenzene, CnHisTs^iO, is obtained when an
alcoholic solution of the hydrazone of levulinicphenylhydrazide is

warmed with yellow^ mercuric oxide ; it crystallises in flat, transparent

prisms, melts at 142—142'5°, andis readily soluble in benzene, chloro-

form, and glacial acetic acid, but only sparingly in light petroleum,
and insoluble in water, alkalis, and dilute acids. It is not acted on
by boiling alkalis, but it is decomposed by warm cencentrated hydro-
chloric acid with formation of methylindoleacetic acid, benzene,
chlorobenzene, ammonia, aniline, and nitrogen; it has in all prob-
ability the constitution represented by the formula

NaHPhiCMe-CHs-CHo-CO-N^Ph. F. S. K.

Stereoisomerism of the Dim.ethyldihydroxyglutaric Acids.
By N. Zelinsky (Ber., 24, 4006—4017).—A nitrile of the constitu-

tion CH2[CMe(C]Sr)'OH]2 is gradually deposited when hydrochloric

acid of sp. gr. 1"19 is added drop by drop to a well-cooled mixture of

acetylacetone, potassium cyanide, and water ; it separates from hot
alcohol and benzene in crystals, melts at ]34—136° with decomposi-
tion, and is only sparingly soluble in ether.

A lactone of dimetJiyldihydroxyglutaric acid (dimethylhydroxyhutyro-

lactonecarboxylic acid, COOH'CMe<]prT _'>CMe*OH, is obtained

when the preceding compound is treated with hydrochloric acid of

sp. gr. 1'19, first at the ordinary temperature and then at 100"^, the

solution evaporated to dryness, and the residue extracted with ether

;

it crystallises from water in large, rhombic plates, melts at 189—190°,

is optically inactive, and is only sparingly soluble in water and
alcohol, but readily in ether. The harium salt, (C7H905)2Ba -f 2H2O,
prepared by treating the lactonic acid with barium carbonate, crystal-
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Uses in silkj needles. When the lactonic acid is boiled with barium
hydroxide, the harium salt of dimethyldihydroxyglutaric acid,

CvHioOeBa + 2|-H20, is obtained; this compound is decomposed by-

acids, the lactonic acid being regenerated ; the potassium salt shows a

like behaviour.

The dilactone, CMe^ CHz-^CMe, is produced when the lactonic

acid is distilled ; it forms small, colourless crystals, melts at

104—105°, and is readily soluble in ether, alcohol, and benzene, but
only moderately easily in hot, and almost insoluble in cold, water. It

is not acted on by boiling water, and it dissolves unchanged in con-

centrated salphuric acid.

Dimethyldihydroxyglutaric acid, CvHiaOe, can be obtained by boiling

the dilactone for a short time with excess of dilute potash, and then
acidifying with sulphuric acid ; it separates from ether and water in

colourless crystals, melts at 103— 104"^, and is readily soluble in

alcohol and hot water, but only moderately easily in ether and cold

water. It is probably identical with the acid (m. p. 95—96"") obtained

by Auwers and Jackson (Abstr., 1890, 1098) from dibromodimethyl-
glutaric acid. When titrated with very dilute barium hydroxide or

potash in the cold, it behaves like a monocarboxylic acid, but at

higher temperatures it shows the behaviour of a dicarboxylic acid.

The fact that this acid is stable, whilst the dicarboxylic acid which is

formed on treating the lactonic acid with alkalis is unstable, leads to the
conclusion that dimethyldihydroxyglutaric acid exists in two struc-

turally identical modifications, the configurations of w^hich may be
represented by the formulge

CH3
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OH OH OH
OH'CHs-C— C— C-COOH, which the authors name rihonic acid.

H H H
For this purpose, a 10 per cent, aqueous solution of arabonic acid

(600 grams) is heated with pyridine at a maximum temperature of

130°, in a copper autoclave, for three hours, a concentrated solution of

barium hydroxide (650 grams) added, and after boiling off the
pyridine, and precipitating the barium with a small excess of sulph-

uric acid, it is treated with lead carbonate (60 grams) mixed with
water to a paste, in order to precipitate the excess of sulphuric
acid. The solution is then filtered while hot, the filtrate treated with
hydrogen sulphide, and the lead sulphide removed by filtration. It

is then boiled with an excess of calcium carbonate for half an hour,

treated with animal charcoal, and the filtrate evaporated to a thin

syrup. This is allowed to remain for 12 hours, when calcium
arabonate (400 grams) separates and is removed, whilst the mother
liquor is exactly precipitated with oxalic acid, and the filtrate

boiled with an excess of cadmium hydroxide for half an hour,

treated with animal charcoal, filtered hot, and evaporated to a syrup,

from which crude cadmium ribonate (115 grams) separates after

a time in cauliflower-like masses, and is crystallised from a small

quantity of hot water. When an aqueous solution of the pure salt is

treated with hydrogen sulphide, and the filtrate evaporated to a
syrup, a crystalline cake of the lactone, CsHhOs, is obtained ; this is dis-

solved in ethyl acetate (30 parts) by boiling, and the filtrate eva-

porated to one-third, whereby the lactone separates in long, colourless

prisms ; it melts at 72—76°, has a neutral reaction, does not reduce
Fehling's solution, and is very easily soluble in water, alcohol, and
acetone, somewhat sparingly in ethyl acetate, and very sparingly in

ether. It has a specific rotatory power [a] doo = — 18j which remains the

same if the solution is examined 12 hours after preparation. The
calcium, harium, and lead salts are very readily soluble in water, and
leave gummy residues when their solutions are evaporated ; the
mercury salt, obtained by boiling the lactone with water and mercuric
oxide, separates from its solution as a jelly, which changes after a time
into delicate needles ; when basic lead acetate is added to an aque-

ous solution, the ribonic acid is precipitated. The above-mentioned
cadmium salt dissolves readily in hot water, and separates quickly on
cooling in mammelated groups of delicate needles ; its aqueous solu-

tions have a specific rotation [a]D2o° =^ 0*6. The phenijlhydrazide,

CsHgOs'NsHgPh, obtained by heating the lactone, phenylhydrazine,

and water (1 gram of each) for an hour on the water-bath, treating

the crystalline product with alcohol, and crystallising it from boiling

absolute alcohol, forms colourless needles, melts at 162— 164°, and
decomposes at 180°.

Ribonic acid is distinguished from arabonic acid by the fact that

the calcium salt of the latter crystallises well, as also by the difference

in the melting points and solubilities of their respective phenyl-

hydrazides (see Abstr., 1890, 1398). Furthermore, the lactone of

arabonic acid melts at 98°, and has a specific rotation [a]j)2o = — 73'9,

remaining unaltered after 14 hours ; the values given by Bauer
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(Abstr., 1886, 869) are too low, as is also the determination of the

rotatory power by Allen and Tollens (Abstr., 1891, 669), the latter

chemists having evidently dealt with a mixture of the acid and the

lactone.

Ribonic acid is converted into arabonic acid when the lactone of

the former (2 grams) is heated with water (10 grams) and pyridine

(1-5 grams) in a sealed tube at 130—135° for three hours ; it is then
converted first into the barium and subsequently into the calcium

salt, the yield being 1 gram of the salt.

Bibose.—When to a 10 per cent, aqueous solution of ribonic lactone,

cooled to its freezing point, 2J- per cent, sodium amalgam is added by
degrees with vigorous shaking, the solution being kept acid by the

addition of dilute sulphuric acid, the reduction proceeds quickly, and
after adding a quantity of the amalgam corresponding with 10 times the

weight of the lactone, the operation is stopped, and the solution de-

canted from the mercury. It is then made alkaline, the filtrate exactly

neutralised with sulphuric acid in the cold, and absolute alcohol

(6 parts) added, whereby the whole of the sodium sulphate and a
portion of the unattacked sodium arabonate are precipitated. To the

filtrate, 20 per cent, basic lead acetate solution is added as long as a
precipitate is formed, and an excess of basic lead acetate to this filtrate,

and then concentrated baryta solution until precipitation is complete.

The precipitate, which contains the chief portion of the ribose, is care-

fully washed with water, and decomposed with very dilute sulphuric

acid, filtered, and exactly precipitated with baryta ; the filtrate from
this, on evaporation, yields the sugar as a colourless syrup, containing

only a small quantity of inorganic matter ; a considerable quantity of

furfuraldehyde is also formed.

When equal quantities of the last-mentioned syrup and phenyl-
hydrazine are mixed with a very small quantity of absolute alcohol

and allowed to remain for 12 hours, the phenylhydrazide separates on
adding ether as a brownish syrup which solidifies after a time, and
crystallises from alcohol in colourless crystals, sinters at 150°, melts at

154—155°, with gradual decomposition, and is very readily soluble in

water. The parahromophenylhydrazlde, CuHisOiBrl^^a, separates when
the sugar is boiled with absolute alcohol and parabromophenylhydr-
azine for 12 hours. The product, after washing with ether, crystallises

from alcohol as a colourless crystalline powder, melts at 164—165°

with gradual decomposition, and is readily soluble in water. The osazone

was also prepared, and appears to be identical with that obtained

from arabinose, a result which was to be anticipated.

Ribonic acid is converted into trihydroxyglutaric acid as fol-

lows :—The lactone (10 grams) is heated in a platinum dish with
nitric acid, sp. gr. 1*2 (25 c.c), for 20—25 minutes on the water-bath

with constant stirring ; the product is added to water (160 c.c),

neutralised with calcium carbonate, treated with animal charcoal, and
filtered while hot, whereby a portion of the calcium trihydroxy-

glutarate separates on cooling as a yellow, crystalline powder, and a
further yield is obtained on evaporating the filtrate to one-third in a

partial vacuum ; whilst another portion separates on allowing the

mother liquor to remain in the cold for several days, the entire yield
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being 4*5 grams. When the calcium salt is digested with a hot solu-

tion containing the calculated quantity of oxalic acid, and the filtrate

evaporated under diminished pressure at 60°, the lactone, CsHeOf,, is ob-

tained ; it separates from a concentrated solution in ethyl acetate in

nodules consisting of aggregates of small needles, melts when quickly

heated at 170—171°; it is very readily soluble in water and alcohol,

fairly in acetone, somewhat sparingly in ethyl acetate, but almost
insoluble in ether ; it is optically inactive. When boiled with hydr-
iodic acid and amorphous phosphorus for four hours, it is converted
into glutaric acid. The acid corresponding with the last-described

lactone may be represented by the configuration

OH OH OH
COOH-C— C— C-COOH.

H H H
OHH OH

The isomeric trihydroxyglutaric acid, COOH*C— C— C-COOH, from
H OH H

xylose exhibits no tendency to form a lactone, even when its

aqueous solution is evaporated under diminished pressure or at the
ordinary pressure ; when crystallised from ethyl acetate, it melts at

152°, instead of 145*5° as previously stated (Abstr., 1891, 1177), and
yields a potassium salt, C5H6O7K2 + 2H2O, which crystallises well

;

Avhereas a crystalline potassium salt could only be obtained from the

isomeric acid from ribose with difficulty. The difference of the two
trihydroxyglutaric acids appears therefore to be beyond doubt.

A. R. L.

Action of /3-Iodopropionic Acid on Ethyl Thiocarbamate.
By N". A. Langlet {Ber., 24, 3848—3853).

—

Garhamine-/3-thiolactic

acid, NH/CO-S-CHa-CHa-COOH, is obtained by heating ethyl thio-

carbamate (10*5 grams) with /3-iodopropionic acid (20 grams) until

gas begins to be evolved ; the reaction then takes place without
further heating, and ethyl iodide distils over. The product is poured
into a dish and allowed to cool, and the solid compound thus obtained
crystallised from hot water and washed with ether. It crystallises

from water in white, lustrous leaflets, melts at 147'5°, and tastes and
reacts acid. When oxidised in hydrochloric acid solution with potas-

sium chlorate, it yields /3-sulphonepropionic acid. The alkali salts

are very hygroscopic, and were not obtained pure ; by excess of alkali,

it is very easily decomposed into thiolactic acid, carbonic acid, and
ammonia. The calcium salt, (NHo-CO-S-C2H4-COO)2Ca,3H20, is

obtained by neutralising a solution of the acid with calcium
carbonate; it crystallises in pure white needles, is very soluble in

water, insoluble in alcohol, loses its water of crystallisation at 100°,

and easily decomposes above that temperature. The barium salt

crystallises with 2 mols. of water, has similar properties to the

calcium salt, but is not stable in solution. The silver salt,

NHAg-CO-S-CaHi-COOAg,

is obtained as a yellowish-white precipitate on adding silver nitrate to

a solution of the acid.
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QQ g
8inapanpropio7iic acid, ^H^Cnn-CH ^^'^25 is obtained by heating

etbyl tblocarbamate (10*5 grams), /?-iodopropionic acid (20 grams),
find acetic anhydride (10 grams) until reaction sets in. The acetic

acid is evaporated off on the water-bath ; the mixture allowed to cool,

the semi- solid mass mixed with ether, and the crystals separated
and crystallised from hot water. It forms short, colourless needles
or rhombic plates, melts at 159^, sublimes unchanged, and is

easily soluble in hot water, but only sparingly so in cold. The solu-

tion has a neutral reaction ; the acid properties of the compound are
shown by the ease with which it dissolves in cold potash. When
heated with excess of potassium hydroxide, it does not yield thiolactic

acid. When boiled with mercuric oxide, the sulphur is not eliminated,

but the chain is broken with formation of the mercaptide of /3-thio-

lactic acid.

Carbaminethiolactic acid is also obtained in small quantity on boil-

ing an alcoholic solution of yS-iodopropionic acid with potassium
thiocyanat?, and hydrolysing the product by boiling with hydro-
chloric acid. In an experiment in which the boiling with hydro-
chloric acid was continued for some time, a small quantity of sinapan-

propionic acid was also formed.
Although it is not possible to obtain a closed-chain compound

from carbamide and /3-iodopropionic acid, the author has obtained a

compound which he believes to have the formula CH2<^j'iTTiLp3i^N

or CH2<pTTJL_pTT>l^H, by employing the aldehyde in place of the

acid. The substance, which is difficult to purify, is sparingly soluble in
water, easily so in acids, and gives insoluble precipitates with platinic

and mercuric chlorides. The further description of this compound is

reserved for a later date. E. 0. R.

Silver Compound of Thiocarbamide. By IS". Kurnakow (Ber.^

24, 3956—3962 ; compare Reynolds, Trans.,. 1892, 249).—The
author finds that the compound described by Reynolds (Annalen, 150,
235) as the silver compound of thiocarbamide, Ag20,2CSN'2H4 + 4H2O,
consists of a mixture of double compounds of the general formula
AgN03,nCSISr2H4, n being 1, 2, or 3. The compound Ag]Sr03,CS]Sr2H4

may be obtained pure by pouring a solution of thiocarbamide into one
containing an excess of silver nitrate, and recrystallising the pre-

cipitate from water containing silver nitrate and nitric acid. It dis-

solves readily in a solution of thiocarbamide on warming, and on slow
cooling the compound AgN03,3CSN2H4 separates out in white
crystals. On adding an excess of hydrochloric acid to the solu-

tion of the last compound, a white, crystalline precipitate is formed,
which separates from aqueous thiocarbamide in prismatic crystals,

and is identical with the double compound of silver chloride and thio-

carbamide, AgCl,2CSN2H4, described by Volhard (this Journ., 1874,
574) and Baumann (this Journ., 1875, 632).
The author has found that the supposed compounds of thiocarb-

amides with mercuric oxide likewise contain nitric acid, and believes

VOL. LXII. 2 h
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that these have a constitution similar to the silver compounds. He-

regards the existence of any compounds of thiocarbamides with
oxides as extremely doubtful. H. G. C.

AUoxanhydrazone. By O. Kuhling (Ber., 24, 4140—4145).

—

N^TT'PO
AUoxanhydrazone, CO<[n^TT.pQ^C^N^*NHPh, is prepared by the

addition of phenylhydrazine hydrochloride to alloxan or alloxantin in

hot aqueous solution ; a considerable evolution of nitrogen occurs, and
the hydrazone separates in the form of a voluminous, yellow preci-

pitate ; the purification of the compound is a matter of some difficulty,

and is best accomplished by repeatedly boiling with water, dissolving

the residue in glacial acetic acid, adding hydrochloric acid, and heat-

ing the solution for several hours in a reflux apparatus ; the crystals

which separate on cooling this solution are then extracted several

times with boiling water. The compound melts at 298—300°, and
readily dissolves in alkalis and alkali carbonate solutions ; it is not
hydrolysed by heating with acids.

Dimethylalloxanhydrazone, ^0<^-^^-^l^ .pQ^C!N'NHPh, is obtained

in a similar manner to the preceding compound, by the action of

phenylhydrazine hydrochloride on tetramethylalloxantin ; it is depo-

sited from glacial acetic acid in slender, yellow crystals melting at

261°, and is insoluble in alkalis.

On heating alloxanphenylhydrazone with sodium carbonate solution

until the red colour disappears and then acidifying with hydrochloric

acid, glyoxalylamidoformic acid, phenylhydrazone,

NHPh-KCH-CO-NH-COOH,

is obtained ; it crystallises from dilute alcohol, is soluble in alkalis,

melts at 169"^, and rapidly oxidises on exposure to air.

Dimethylalloxanphenylhydrazone yields a compound of the formula
NHPh-NICH-CO-NMe-CO-NHMe by the action of sodium carbonate

;

it crystallises from dilute alcohol containing a little hydrochloric-

acid in pale-yellow needles, melts at 123—124°, and is insoluble

in alkalis. J. B. T.

Condensation of Levulinic Acid with Furfuraldehyde. By
E. A. Kehrer (Ber., 24, 4104—4105).—The statement recently put
forward by Erdmann that the author and Ludwig do not wish to re-

serve this subject for themselves is incorrect. A. R. L.

y3-Isopropylthiophen. By A. Thiele (Annalen, 267, 133—138)..—fi-IsopropyUhiophe7i, C7H10S, prepared from sodium isopropylsuc-

cinate by Volhard and Erdmann's method, is a colourless, mobile,
highly refractive liquid, having an odour like that of benzene. It

boils at 157—158° under a pressure of 754 mm., and is insoluble in

water, but miscible with the ordinary organic solvents ; it gives the

indophenine reaction.

^-Isopropylacetothienone, CvHgAcS, is obtained when aluminium
chloride is added in small portions at a time to a solution of isopro-



ORGANIC CHEMISTRY. 443

pyltblophene and acetic chloride in light petroleum, and the mixture
warmed on the water-bath until the evolution of hydrogen chloride
ceases ; it is a yellow oil, boils at 237°, and is readily volatile with
steam. The oxime crystallises in slender needles. The hydrazone
crystallises from ether in yellow plates, and darkens on exposure to
the air.

/3-Isopropylpropiothienone, CioHuOS, prepared in like manner, is

a yellow oil, boils at 251°, and is readily volatile with steam ; on
oxidation with potassium permanganate in dilute alkaline solution, it

yields a yellow, oily acid, which, from analyses of its salts, is probalbly
/3-propylthienylglyoxylic acid, CSiHsPr-CO-COOH. F. S. K.

Action of Dilute Nitric Acid on Nononaphthene. By
KoxovALOFP (Compt. rend., 113, 1052—1053).—The nononaphthene,
CoHis, which the author found some years ago to be identical with
hexahydropseudocumene, is easily nitrated by heating with dilute

nitric acid (sp. gr. 1*16 to 1'03) in sealed tubes, at temperatures vary-
ing from 110° to 150°, according to the strength of the acid. The chief
product is nitronononaphthene, C9Hn'N'02, which boils at 131—133^

under a pressureof 40 mm., and at 224—227° with partial decomposition
under atmospheric pressure. Its specific gravity is 1*0062 at 0°/0°

and 0*9908 at 2070°. It dissolves very sparingly in concentrated
potash, and is reprecipitated from this solution by water. It gives a
pale-green colour with nitrous acid, owing, perhaps, to the formation
of the pseudonitrole. When heated with a mixture of nitric and
sulphuric acids, it is decomposed with the formation of a base. A base
is also formed when it is distilled at atmospheric pressure. It is re-

duced by zinc and acetic acid to the amidonaphthene and a compound,
CgHisCO, which is stated to be a ketone.

Amidonononaphthene^ CgHn'NHg, boils at 173—175°. It is a
powerful base, as it forms a salt with carbonic anhydride. The hydro-
chloride, CgHn'NIla,!!^!, crystallises from light petroleum, in which
it is sparingly soluble, in cubes, but these, when exposed to the air,

are transformed into crystals which act on polarised light and belong
to another system. It is soluble also in water, alcohol, ether, and
benzene. The platinochloride, (C9Hi7'NIl2)2,H2PtCl6, is easily soluble
in alcohol and warm water, and crystallises from the latter in brilliant,

yellow scales. Amidonononaphthene forms a compound with
nitrous anhydride which may be converted into an alcohol.

The ketonic compound, CsHisCO, which is, perhaps, a homologue of

menthone, CioHjgO boils at 180—182°, and has a specific gravity of
0-8903 at 0°/0° and 0*8747 at 2070°. It is insoluble in water, and has
a faint odour, which resembles those of menthol and suberone. It can
be reduced to an alcohol, and forms a compound with hydroxylamine,
but it does not combine with sodium hydrogen sulphite or phenyl-

hydrazine, or reduce Fehling's or ammoniacal silver solution. The
oxime, CgHieiNOH, is a liquid which boils with partial decomposition
at 220—225°

; it is soluble in alcohol and acids, and is reconverted

into the amine by reduction with sodium in alcoholic solution, and
into the ketonic substance by boiling with acids. Jn. W.



444 ABSTRACTS OF OUEMICAL PAPERS.

Derivatives of Paranitrorthoclilorobenzyl Bromide. By
O. Witt (Ber., 25, 77—89).

—

Paradiniirorthodichlorostllhene,

C2Ho(C6H3Cl'NO-2)2, is obtained as a yellow, floccalent precipitate by
heating a mixture of paranitrorthoclilorobenzyl bromide and potas-

sium or sodium hydroxide in molecular proportion, dissolved in

alcohol. Parahydrazorthodichlorodibenzyl alcohol is formed at the

same time, and remains in solution. It is also obtained by gradually

ndding alcoholic potash to an alcoholic solution of the bromide until the

yellow precipitate begins to turn red ; the yield is not so good as that

obtained by the first method ; and, if the alkali be added too rapidly,

parazoxyorthodichlorostilbene is also formed. The yellow precipitate

is insoluble in ether, alcohol, light petroleum, benzene, chloroform,

carbon bisulphide, and acetone, somewhat soluble in acetic acid, and
very easily soluble in hot nitrobenzene. It crystallises in small, yellow

needles, and melts at 294". It does not yield nitroamidodichloro-

stilbene when treated with tin and hydrochloric acid, or with zinc-

dust and acetic acid, and gives resinous products when treated with
alcoholic ammonium sulphide. Dinitrodichlorostilbene can also be
obtained from paranitrorthochlorotoluene.

•jj-.p XT Pl.pTT
Farazoxyortliodichlorostilhene. 0<'

I ^ ^^ ^, li„, is prepared by the

following methods :—(1) By gradually adding excess of alkali or

sodium ethoxide to an alcoholic solution of paranitrorthochloro-

benzyl bromide or paranitrorthochlorotoluene and heating the
mixture for 8—10 hours in a reflux apparatus

; (2) by heating para-

nitrorthochlorobenzyl ethyl ether or methyl ether with alkali for

some time in alcoholic solution; (8) by heating paradinitrortho-

dichlorostilbene, suspended in alcohol, with excess of alkali, for 8—10
hours in a reflux apparatus. The last two methods give theoretical

yields. It is a reddish-brown compound, is only sparingly soluble in

alkaline alcohol, insoluble in all other solvents, decomposes above 300°,

and partially sublimes. It is purified by extraction with hydro-
chloric acid, water, nitrobenzene, alcohol, and ether.

Parahydrazorthodichlorodihe7izyl alcohol, N2H2(C6H3Cl*CH2*OH)2, is

contained, as mentioned above, in the mother liquors from the pre-

paration of paradinitrorthodichlorostilbene, and is obtained from
them, by steam distillation, as an oil which soon solidifies. It crys-

tallises from alcohol and ether, melts at 35°, is soluble in acetic acid

and chloroform, and turns green on exposure to light. It does not
show basic properties, does not yield alcohol when treated with con-

centrated hydrochloric acid, and when heated in a sealed tube with
concentrated hydrochloric acid it does not yield a benzidine ; neither

does it yield a hydrazoin with benzaldehyde. On reduction, it yields

paramidorthochlorobenzyl alcohol.

Faranitrorthochlorohenzijl metJiijl ether, N02'C6H3Cl'CH2*OMe, is ob-

tained by dissolving paranitrorthochlorobenzyl bromide and alkali

hydroxide or sodium in methyl alcohol in molecular proportion, heat-

ing the mixture in a reflux apparatus for one hour, and then distilling

the ether with steam. It crystallises in white plates, melts at 54°, is

fcoluble in alcohol, ether, and acetic acid, insoluble in water, and turns

pale green on exposure to light.
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Taranitrortlwclilorolenzyl ethyl ether, ]S'02*C6Br3Cl*CH2'OEt, is ob-

tained by heating paranitrorthochlorobenzyl bromide and potassium
cyanide, in molecular proportion, "witli ethyl alcohol, in a sealed tube,

for four hours at 100°, and distilling the ether with steam. It crys-

tallises in well-formed needles, melts at 83°, and is soluble in alcohol,

ether, chloroform, and acetic acid, insoluble in water. When heated

in a sealed tube with concentrated hydrochloric acid, it yields alcohol

and paranitrorthochlorobenzyl alcohol.

Faramidorthochlorobenzyl ethyl ether, NH3'C6H3Cl*CH2*OEt, is ob-

tained by reducing the preceding compound with tin and hydro-

chloric acid. It is an oil which does not solidify in a freezing

mixture. The hydrochloride forms long, white needles, and sublimes

at 240° with partial decomposition.

Faranitrorthochlorobe?izyl alcohol, N02*06H3C1'CH2'OH, is obtained

by heating its ethyl ether in a sealed tube with fuming hydrochloric

acid for some time at 100°, and is an oil which could not be obtained

crystalline.

Paramidorthochlorohenzyl alcohol is obtained by reducing the pre-

ceding compound with tin and hydrochloric acid, and is also an oil,

but yields crystalline salts. It is also obtained by reducing para-

hydrazorthodichlorodibenzyl alcohol with tin and hydrochloric acid.

The hydrochloride crystallises in broad, white needles, turns green on
exposure to air, decomposes at 254°, and partially sublimes, and is

soluble in water, hydrochloric acid, and alcohol, insoluble in ether.

Paramidorthochlorotoluene, C6H3MeCl*NH2, is obtained by reduc-

ing paranitrorthochlorobenzyl bromide with tin and hydrochloric

acid. It is an oil at ordinary temperatures, crystallises when cooled,

and then melts at 26°. The hydrochloride crystallises in white
needles, and is soluble in water and alcohol, insoluble in ether.

Paranitrorthochlorohenzyla7iiline, ]SrHPh*CH2'C6H3Cl*N02, is ob-

tained, together with dinitrodichlorodibenzylaniline, by heating para-

nitrorthochlorobenzyl bromide (1 mol.) with aniline (2 mols.) in

alcoholic solution for four hours in a reflux apparatus. On adding
water to the mixture, a yellow powder is obtained, from which the
nitrochlorobenzylaniline is extracted with hot hydrochloric acid, and,

on cooling, the hydrochloride crystallises in transparent, white plates,

which soon turn red. The free base which may be obtained by treat-

ing the hydrochloride with water, crystallises from alcohol in yellow
plates, melts at 73°, and is soluble in ether and acefcic acid.

Faradinitrorthodichlorodihenzylaniline, NPh(CH2*C6H3Cl*N02)2, i"?

obtained by heating nitrochlorobenzyl bromide and aniline in molecular
proportion, dissolved in alcohol, for eight hours in a reflux apparatus.

It is purified by extraction with hot hydrochloric acid and crystallisa-

tion from acetic acid, forms small, yellow crystals, melts at 172", and
is somewhat soluble in alcohol, ether, and chloroform. It does not

give salts with acids.

Paradinitrorthodichlorodihenzylamine, NH(CH2'C6H3C1'N02)2, is

obtained as a white precipitate, together with trinitrotrichlorotri-

benzylamine by passing ammonia into a boiling alcoholic solution of
nitrochlorobenzyl bromide. The precipitate is dissolved in hydro-

chloric acid, reprecipitated with dilute alkali, and then fractionally
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crystallised from alcohol, in which the dibenzylarnine is less soluble.

It crystallises in white, microscopic needles, melts Tat 120", is soluble

in alcohol, chloroform, and concentrated acids, with which it forms
easily decomposable salts, is sparingly soluble in ether, and insoluble

in water. The tribenzylaraine w^as not obtained in a pure condition.

E. C. R.
Condensation of Isoamylene and Cinnamene with Phenols.

By W. KoENiGS and R. W. Carl {Ber., 24, 3889—3900).—The con-

densation was effected by allowing the hydrocarbon and the phenol to

remain for four days with a mixture of 1 part of concentrated sulph-

uric acid with 9 of glacial acetic acid, diluting with water, neutral-

ising with ammonia and ammonium carbonate, decomposing the

acetyl compound formed by boiling with aqueous soda, filtering the

alkaline solution, acidifying it, distilling over, first, unacted-on phenol

with steam at 100^, and, finally, the condensation product with super-

heated steam at 160—170°. The hydrocarbon adds itself on, if pos-

sible, in the para-position to the hydroxyl
;
probably, also, to some

extent in the ortho-position, as paracresol also yields a condensation

product.

Isoamylthymol, OH-OeHsMePrP-CMezEt [Me : OH : Pr^ : CgHn =
1:3:4: (?)6], obtained by the addition of isoamylene to thymol,
melts at 76*5°, and boils at 275° (uncorr.) under 716 mm. pressure.

When boiled with water, it has a musk-like odour ; it dissolves in

dilute alkalis and in the usual organic solvents, and crystallises from
light petroleum in magnificent, colourless, transparent, monoclinic
prisms {a:h : c = 2-5136 : 1 : 2-4997

; y3 = 68° 16').

The phenylhydroxyphenylethane, OH'CeHi'CHMePh, obtained by
the addition of cinnamene to phenol (Koenigs, Abstr., 1891, 208),
was shown to be a para-compound, because its methyl derivative,

obtained by boiling the phenol with potash and methyl iodide in

methyl alcohol, yields paramethoxybenzophenone when oxidised with
potassium dichromate and sulphuric acid.

Phenylorthohydroxytolylethafie, OH'CeHaMe-CHMePh [Me : OH =
1:2], obtained by the addition of cinnamene to orthocresol, forms a

yellowish syrup, which decomposes partially when distilled, and dis-

solves in most solvents, water excepted. The methyl derivative forms
a yellow oil boiling at 300—310°, dissolves readily in acetone, ether,

light petroleum, and chloroform, sparingly in methyl alcohol, very
sparingly in water. When oxidised with dilute sulphuric acid and
manganese dioxide, it yields phenyl orthomethoxytolyl ketone.

OMe'CeHaMe'COPh, identical with the substance obtained by treat-

ing the methyl derivative of orthocresol (a colourless oil boiling at 165°,

uncorr., and smelling like aniseed) with benzoic chloride in the
presence of aluminium chloride. It melts at 80°, and crystallises

from ether in rhombs or in fine twins, resembling those of staurolite.

Fhenylmetahydroxytolylethane, OH-CeHsMe-CELMePh [Me : OH =
1:3], obtained by the addition of cinnamene to metacresol, crystal-

lises with difficulty; it melts at 124^, decomposes partially when dis-

tilled, dissolves readily in most solvents, water excepted, and spar-

ingly in light petroleum. Its methyl derivative melts at 63°.

Paracresol and a-naphthol unite with cinnamene, but no crystalline
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products could be obtained. yS-Napbtbol forms a compound with
phenyletbylene whicli does not crystallise, but its benzyl derivative,

OBz'CioHs'CHMePh, crystallises from dilute alcohol in plates with
a pearly lustre, and melts at 138°.

The benzoyl derivative of ft-naphtliol crystallises from hot alcohol in

<;olourless prisms with a silky lustre, from hot light petroleum in

spherical aggregates ; it melts at 106°. C. F. B.

Synthesis of the Sixth Dihydroxytoluene. By L. Limpach
{Ber., 24, 4A.m—414,0).—Methoxycresol [Me : OH : OMe =1:2:3]
is prepared from the corresponding amidomethoxycresol by means of

the diazo-reaction as a viscid liquid which solidifies in a freezing

mixture, melts at 39°, and boils at 209° (uncorr.) ; it is almost insoluble

in water, but readily dissolves in alcohol, benzene, ether, and chloro-

form. The corresponding ethoxycresol is obtained in a similar manner
to the methoxy-derivative, which it closely resembles, and is an oily

liquid boiling at 214"" (uncorr.).

Dihydroxytoluene, C6H3Me(OH)2 [Me : OH : OH = 1:2:3], is

formed by heating either of the preceding compounds with six parts

of fuming hydrochloric acid in a sealed tube for eight hours at 160°
;

it solidifies at low temperatures, melts at 47°, and boils at 238—240°

{uncorr.), undergoing slight decomposition ; it is somewhat sparingly

soluble in ether, but readily dissolves in water, alcohol, benzene, or

chloroform. With ferric chloride, a green coloration is produced which
soon disappears ; the addition of ammonia changes the green colour

to violet. The constitution of the compound is proved by the method
of its formation ; it differs, however, in properties from isorcinol, but

as the latter compound is prepared by the fusion of toluenedisulphonic

acid with potassium hydroxide, it is probably identical with one of

the other isomerides.

Nitrom ethoxycresol [Me : NO2 : OMe = 1:2:4] sohdifies at low
temperatures, forming yellow prismatic crystals which melt at 17°.

J. B. T.

Action of Nitrous Acid on some Unsaturated Aromatic
'Compounds. By A. Angeli {Ber., 24, 3994—3996).—Compounds,
such as apiole, safrole, eugenol, and methyleugenol, which contain

an allyl group are not acted on by nitrous acid ; the corresponding

isomerides, isoapiole, isosafrole, and isomethyleugenole and asaron,

^nd anethoil, compounds which contain the propenyl group, react

readily with nitrous acid, yielding in every case two products, namely,

the true nitrosite, and a compound difEering therefrom in composition

by 1 mol. H2O.
Isosafrole nitrosite, CioHiol!^205, crystallises in colourless needles, and

melts at 132°
; the second product crystallises in yellow needles, melts

-at 124", and has the composition CioHgNjOi.

The isapiole derivative, C12H12N2O6, melts at 170°; the methyliso-

eugenol derivative melts at 117°. F. S. K.

Hexachloroparadiketohexene. By T. Zincke and 0. Fuchs
{Annalen, 267, 1—47 ; compare Zincke, Abstr., 1890, 964).—Hexa-

chloroparadiketohexene, N 1 , is best prepared by heating
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cliloranil (5 grams) with manganese dioxide (5 grams) and liydro-

cUoric acid of sp. gr. 1-19 (15 grams) at 180° for 10 hours. Ifc melts
at 89°, and boils at 275—285°, with partial decomposition into chlorine
and chloranil ; it is readily volatile with steam, and has a peculiar,

irritating odour. On prolonged boiling with acetic acid, it is con-
certed into chloranil, the same change taking place when it is heated
with acetic acid and potassium iodide ; when heated with dilute acetic

acid at 140—150" for some hours, or when treated with stannous
(jhloride, it is reduced to tetrachloroquinol. When shaken with
10 per cent, potash in the cold, it is decomposed into dichloromaleic

acid (m. p. 119—120°), trichlorethylene, and hydrogen chloride ; well-

cooled alcoholic potash converts it into an oily acid, which has probably
the constitution CClsiCCl-CO-CCKCCl-COOH, since it is decomposed
into trichlorethylene and dichloromaleic acid by aqueous alkalis.

Pentachloranilidoparadiketohexene (m. p. 144°) is moderately
easily soluble in most of the ordinary solvents, except water, and is

very stable towards concentrated hydrochloric acid. When its warm
alcoholic solution is treated with stannous chloride until it becomes
pale yellow, and the product is then oxidised with ferric chloride,

trichloranilidoquinone is deposited in blue needles, together with
some other substance, probably the corresponding dichloro-derivative.

aySyS-Trichlorophenyl-7-pyridonecarboxylic acid (m. p. 245°) crys-

tallises in small, colourless needles, and is only sparingly soluble in

ether, chloroform, and benzene, and almost insoluble in warm water.
The barium salt, (Ci2H5Cl3N03)2Ba, is a crystalline compound readily

soluble in warm water. The silver ssbit, Ci2H5Cl3N03Ag, crystallises in

colourless needles, is very sparingly soluble in cold water, and quickly
turns violet on exposure to light. The methyl salt crystallises from
hot alcohol in plates, and melts at 205^ with decomposition.

PPl'N^Ph'PTT
oi^^-TricMoo'O-rj-plienylpyridone, M M , is produced when

L/Cl * CO • 001
the preceding compound is boiled with alcohol or acetic acid, or

heated alone at its melting point. It crystallises from dilute alcohol

in colourless needles, melts at 245°, and is readily soluble in hot
glacial acetic acid, but more sparingly in hot alcohol, and almost in-

soluble in benzene, ether, and chloroform ; it is not acted on by
phenylhydrazine, aniline, hydroxylamine, or methyl iodide.

^^-Bichloro-oL-hydroxyphenyl'pyridonecarhoxylic acid (m. p. 206°)

crystallises in colourless needles, and is almost insoluble in benzene,
chloroform, and light petroleum, but moderately easily in warm water,

and readily in ether, alcohol, and glacial acetic acid ; it is not acted

on by phenylhydrazine, hydroxylamine, or aniline in alcoholic solu-

tion, but it is readily oxidised and destroyed by hot, dilute nitric

acid. The silver salt, C,2H5Cl2N04Ag2, is a colourless, crystalline

compound, moderately stable in the light; it explodes when heated

in -a dry state. The barium salt is readily soluble. The methyl salt,

Ci4HnCl2N04, prepared from the silver salt, crystallises from dilute

alcohol in rhombic plates, melts at 140°, and dissolves freely in

chloroform, benzene, alcohol, and glacial acetic acid, but is almost
insoluble in ether and light petroleum, and insoluble in water.
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AcetoxycUchloropyridone, 0]3H9Cl2O3N, is obtained when dichloro-

hydroxypyridonecarboxylic acid is heated with acetic anhydride and
sodium acetate until the evolution of carbonic anhydride ceases ; it

crystallises from acetic acid in colourless, nacreous plates, melts at

143°, and is readily soluble in warm alcohol, glacial acetic acid,

benzene, and chloroform, and moderately easily in ether, but insoluble

in water and light petroleum.
^^-Dichloro-ac-hydroxypJienylpyridonej CiiH7Cl2lSr02, can be obtained

by heating the carboxy-derivative, described above, or by warmings
trichlorophenylpyridone with 10 percent, alcoholic potash ; it is, how-
ever, best prepared by hydrolysing acetoxydichlorophenylpyridone-

with 10 per cent, alcoholic soda. It crystallises from hot alcohol in

colourless needles, melts at 192°, and is moderately easily soluble in

alcohol, ether, chloroform, and hot water, but almost insoluble in

benzene and light petroleum. The sodium derivative crystallises in

colourless needles, and is readily soluble in water. The barium de-

rivative crystallises in colourless, seemingly rhombic plates. The
silver derivative crystallises in colourless needles, and is moderately
stable in the light. The methyl derivative crystallises from dilute

alcohol in yellowish needles melting at 136°.

. . , . .7 CO-NPh-CHCl . ^
Fentachloro-oL.fcetopfienyl-^-pi2)eriaone, i i

, is deposited

in crystals when chlorine is passed into a concentrated glacial acetic

acid solution of dichlorohydroxyphenylpyridone ; it crystallises in.

thin plates, melts at 147", and is moderately easily soluble in benz-

ene, light petroleum, chloroform, ether, hot glacial acetic acid, and
hot alcohol, but insoluble in water. It liberates iodine from potas-

sium iodide, and is readily decomposed by soda with formation of

dichloracetanilide (m. p. 119°), aniline, and other products, tho
nature of which could not be determined. On reduction with
stannous chloride in warm glacial acetic acid solution, it seems to

yield a mixture of dichlorhydroxy- and tetrachlorhydroxy-phenyl-

pyridone. When warmed with potassium acetate in acetic acid

solution, 1 atom of chlorine is displaced by an acetyl group, a com-
pound of the composition C13H9CI4NO4 being formed ; this substance

crystallises from dilute acetic acid in slender needles, and melts at 150°.

An acid of the composition C12NH13CI4O5 is formed when penta-

chloroketophenylpiperidone is gradually treated with 10 per cent,

soda in cold methyl alcoholic solution ; it separates from a mixture
of ether and light petroleum in compact, transparent, seemingly
rhombic crystals, melting at 114° with decomposition. It dissolves

unchanged in soda, but on keeping the solution for a long time an
odour of carbylamine is observed, and the solution then contains

aniline and an oily acid which, from an analysis of its calcium salt,

is probably dichloracetic acid. The constitution of the acid is prob-

ably represented by the formula

CHCl2-C(OH)2-NPh-CH(OMe)-CCl2-COOH.

n . r., .77 '. ^.7.7 CCVCO-C-NHMe
JrentacMorcmiethylamidoparadiketohexene^ H H

, is,

0012*00*001
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formed when an aqueous solution of methylamine is gradually added

to an ethereal solution of hexachlorodiketohexene ; it forms yellow

needles, melts at 134°, and is readily soluble in alcohol, ether, and
glacial acetic acid, but rather more sparingly in light petroleum and
benzene, and insoluble in water.

, ,. ., CCl-NMe-C-COOH
OLB^-Trichloromethyl'^-pyridonecarboocylic acid, U-^, ^^ U^, ,

prepared by treating the preceding compound with 10 per cent, soda,

•crystallises from hydrochloric acid in slender, colourless needles,

melts at 220°, with evolution of carbonic anhydride, and is decom-
posed on boiling with alcohol, glacial acetic acid, or water, yielding

trichloromethylpyridone

.

CCl-N"Me-CH
aJ3ft-Trichloromethyl-<^-pyriaone, H M , crystallises m

OUl* UO * 001
slender, colourless needles, melts at 222°, and is readily soluble in

A compound of the constitution CClzlCCl-CO-CCr.CCl-CO-NHMe
is formed when an aqueous solution of methylamine is gradually

added to a well-cooled alcoholic solution of the hexachlorodiketone

;

it crystallises from boiling light petroleum in transparent plates,

melts at 126°, and is readily solnble in most ordinary solvents except

water. It dissolves unchanged in cold soda, but on heating the

solution, complete decomposition ensues ; when warmed with barium
hydroxide, it is decomposed into dichloromale'ic acid, methylamine,
and trichlorethylene.

7. . 77 -:, ..7.7 CCVCO-C-NHa
jrentachLorarmdojparadiketoliexene^ i M

, can be prepared
CCla'CO'CCl

by treating the hexachlorodiketone with anhydrous ammonia in well-

cooled ethereal solution ; it crystallises from water in yellow needles,

melts at 141—142°, and dissolves freely in potash without evolution

•of ammonia. F. S. K.

Metachloroparacetotoluidide. By E. Lellmann {Ber., 24,
4111—4112).—The author criticises a recent paper of Erdmann's on
this subject (Abstr., 1891, 1466). Metachloroparacetotoluidide is

most conveniently prepared by dissolving paracetotoluidide (50 grams)
in glacial acetic acid (400 grams), and treating the solution with
chlorine diluted with 2 vols, of anhydrous carbonic anhydride ; the
product is separated from the acid, dried over quicklime, and recrys-

tallised twice from dilute alcohol ; it melts at 118°, and is quite pure.

The yield is 40—42 per cent, of the theory, but it could probably be
increased by the use of a larger proportion of acetic acid.

J. B. T.

Dimolecular Nitriles. By P. S. Burns {J.pr. Ghem. [2], 44,
668—570).—When benzoylimidopropionylethyl cyanide (Abstr., 1891,

888) is treated with phosphoric chloride, it yields a chloro-derivative^

CPhCl •

'
•'

N<^pT^, ]>CMe'CN, which melts at 97° ; this points to the consti-

tution ^^^cEt- ^^!>CMe*CN for the benzoyl derivative. When
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the cHorinated derivative is heated with hydrochloric acid at 150°,

it is reconverted into the benzoyl derivative ; whilst heating with
alcoholic potassium hydroxide gives rise to the corresponding ethoxy-

derivative, melting at 55°.

The reaction between imidopropionylmethyl cyanide and benzoic
chloride (2 mol. proportions) yields a compound, jS'Bz'.CMe'CHBz'CN',

which forms beautiful crystals melting at 158°. Alcoholic po-

tassium hydroxide converts this into acetylbenzoylmethyl cyanide
{x-cya?iobenzoylacetone), COMe'CHBz'ClSr, which crystallises in prisms,

melts at 74°, and is decomposed by water at 150° into benzoylacetone,

carbonic anhydride, and ammonia. Acetylbenzoylmethyl cyanide
has the properties of a y3-diketone ; with ammonia, it yields an imido-

derivative, which crystallises in needles melting at 148'', and with
phenylhydrazine, a compound, CnHiaN'a, which melts at 189°, and is

probably cyanodiphenylmethylpyrazolone. A. Gr. B.

Substitution of the Azo-Group for Ketonic Oxygen. By T.

CuRTius and H. Lang (/. pr. Ghem. [2], 44, 544—568 ; compare
Abstr., 1889, 1157 ; 1891, 39).—Benzoylphenylazomethylene (Abstr.,

1891, 1357) explodes when sharply heated above its melting point

;

it dissolves easily in alcohol, less so in ether and benzene, and not
at all in Avater. When it is treated with iodine (1 mol. proportion)
in alcoholic solution, nitrogen is evolved, and benzoylphenyldiiodo-

methane (diiododeoxybenzoin) separates as a colourless, crystalline

powder, which was not analysed; it is decomposed by air into

benzile and hydrogen iodide. By the action of bromine on a chloro-

form solution of benzoylphenylazomethylene, benzoylphenyldibromo-
methane (dibromodeoxybenzoin), melting at id 12°, is formed; the

same compound obtained by the action of bromine on deoxybenzoin
melts at 110—112° {Annalen, 155, 68) ; when heated with water, it

is decomposed into benzile and hydrogen bromide; silver nitrate

removes all its bromine in the cold.

By the action of hydrogen chloride on an ethereal solution of

benzoylphenylazomethylene, chlorodeoxybenzo'in and nitrogen are

formed. Ghlorodeoxyhenzom crystallises in long, colourless needles,

a;nd melts at 65°; the chlorodeoxybenzo'in prepared from dichloro-

deoxybenzom is described in Ber., 17, 1163, as a thick, yellow oil

crystallising below 0°. With zinc-dust and glacial acetic acid in

ether, benzoylphenylazomethylene is reduced to deoxybenzoin (m. p.
55°

; b. p. 310°) with formation of ammonia. With hot water, benzoyl-

phenylazomethylene yields, among other substances, a colourless com-
pound which melts at 151°

; with hot, dilute sulphuric acid or potas-

sium hydroxide, it explodes ; with hot alcohol, a sparingly soluble

substance separates in greenish needles, melting at 192°. When
benzoylphenylazomethylene decomposes spontaneously, it becomes
converted into an opaque, white substance, which is free from
nitrogen, but has not been otherwise analysed.

Azoisatin, ^"^p ir __^C!N2, is obtained as its mercury componnd

when hydrazisatin (10 grams. Abstr., 1891, 1360) is heated with
mercuric oxide (20 grams) and benzene (500 grams) for several days
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in a reflux apparatus ; (he liquid is filtered while hot, and the residue
washedwith benzene, and extracted with hot alcohol; the alcoholic soIq-

tion is then evaporated, and the residual mercury compound suspended
in water through which hydrogen sulphide is passed; when all the
mercury is separated, the azoisatin is extracted with ether. Azo-
isatin crystallises from benzene or glacial acetic acid in small, dark-
red prisms; it melts with evolution of gas at 161°, and explodes when
sharply heated, with the production of brown fumes ; it is easily

soluble in benzene, chloroform, and glacial acetic acid, but less so in

ether, and still less so in cold absolute alcohol ; it is not changed by
hot water, and only with difficulty attacked by alcoholic solution of

iodine ; mineral acids decompose it in the cold. Determinations of

the molecular weight of azoisatin by the cryoscopic method indicate

that the above formula should be doubled ; the constitution of the
substance is thus a little uncertain. The mercury compound^
(C8H4N30)2Hg, crystallises in microscopic, dark-brown needles, which
are stable in air, and explode when heated.

Diammoniuiii methylhydraziniethylenecarhoxylate, '

N2Ho:CMe-COOH,]S"2H4

(compare Abstr., 1891, 39), is obtained when pyruvic acid is neu-
tralised with hydrazine hydrate in alcoholic solution, another mole-
cular proportion of hydrazine hydrate added, the mixture warmed for

a short time on the water-bath, and slowly evaporated ; it forms a
colourless, crystalline powder, melts at 115—117", and is moderately
soluble in water. With benzaldehyde, it yields benzalazine. When
barium pyruvate and hydrazine sulphate, in molecular proportion,

are ground together with water, the mixture becomes warm, and
neither barium nor sulphuric acid can be detected in the filtrate

;

but when it is evaporated to a syrup and mixed with absolute alco-

hol, an oil separates and gradually solidifies to a white, crystalline,

hygroscopic mass, CsHioNg^s? which melts at 121°.

Methyl hydrazopropionate has been alreadv described (Abstr., 1891,

39).

Ethyl hydrazopropionate, NgHaiCMe'COOEt, is left in solution when
the product of the action of ethyl pyroracemate on hydrazine
hydrate (in molecular proportion) is crystallised from alcohol, and
is obtained in colourless needles by evaporating this mother liquor.

The laminae, which are less soluble in alcohol, are hydrazopropionyl'

hydrazine, ]N'2H2!CMe*CO']^H'NH2, which forms a white, crystalline

compound when shaken with benzaldehyde in aqueous solution ; no
such condensation product is obtained from ethyl hydrazopropionate—

•

an indication that the latter contains the group IS'HNH, and not NNHj.
Methyl azomethylenecarhoxylate (methyl a-diazopropionate),

N.^CMe-COOMe,

is obtained by the action of mercuric oxide on methyl hydrazo-
propionate in benzene ; it cannot be separated from the benzene by
fractional distillation, as it does not distil without decomposition.

When the benzene solution is acted on by iodine and ammonia, cc-di-

iodopropion amide, Me'Cl2*CONH2, is formed ; it crystallises in small,

yellow needles, and melts at 127°, but has not been analysed.
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Methyl cc-amidopropionate hydrochloride, NHo'CHMe'COOMejHCl,
obtained by the action of methyl alcohol and hydrogen chloride on
^-alanine, crystallises in colourless, slender prisms, and melts at

157° ; it deliquesces with water, and is soluble in hot alcohol, but not
in ether and benzene. By diazotising 50 grams of this compound,
and distilling under reduced pressure, 4 grams of methyl azomethyl-
enecarboxylic acid were obtained.

From the above experiments, it may be generally stated that by
the successive action of hydrazine and mercuric oxide on a-ketonic

acids, the ketonic oxygen can be displaced by the azo-group, the same
compounds being produced as are obtained by the action of nitrous

acid on the ethereal salts of amido-aliphatic acids.

Diethyl aspartate (Abstr., 1885, 885; /. pr. Chem. [2], 38, 474),
explodes when heated to 150° under 12 mm. pressure ; it yields

asymmetrical diiodosuccinamide when treated with iodine and con-

centrated ammonia; this crystallises in nearly colourless, lustrous

tables.

Methyl diazoacetate boils at 73° under 80 mm. pressure ; ethyl

diazoacetate boils at 84° under 61 mm. pressure ; amyl diazoacetate

boils at 89° under 13 mm. pressure.

Ethyl azimethylenedicarhoxylate, COOEt'CHiNoiCH-COOEt, is the

residue (4 per cent.) left on fractionating ethyl diazoacetate ; it is a

yellow liquid which smells of cyanogen and hydrocyanic acid ; it

boils at 42° (12 mm.), and is insoluble in water; when evaporated
with acid silver nitrate, it yields silver cyanide, and when hydrolysed

by acids or alkalis, it yields acetic acid and hydrazine. This salt is a
powerful reducing agent, and yields benzalazine with alkaline benz-

aldehyde.
DiamTYioniumphenylhydraziinethylenecarhoxylate,

N2H2:CPh-COOH,N,F4,

is obtained by acting on well-cooled ethyl benzoylformate with
hydrazine hydrate (1 mol. proportion) in alcohol; it forms colour-

less, spherical crystals, and melts at 118—120° ; it is a strong
reducing agent, dissolves sparingly in cold, and freely in hot, water,

and yields benzalazine with benzaldehyde. When less than one mole-
cular proportion of hydrazine hydrate was used, a substance which was
probably diethyl diphenylazimethylenedicarhoxylate,

COOEt-CPhlN-NiCPh-COOEt,

was obtained ; this crystallises in yellow needles, melfcs at 135°, and
is freely soluble in hot alcohol and ether ; it is very stable towards
cold acids and alkalis ; when it is warmed with concentrated sulph-

uric acid and water added, an aromatic oil and hydrazine sulphate

are produced ; when gradually heated, it sublimes unchanged, but is

decomposed by rapid heating. A. G. B.

Derivatives of Phenylhydrazine. ByO. Willgerodt and E. G.
MiJHE (/. pr. Ghem. [2], 44, 451—466).

—

Metachlorophenylhi/drazine,

CHiCl-NH-NHa [CI : NH-NH2 = 3:1], obtained by the reduction

of metachlorodiazobenzene with stannous chloride, is a brownish-red
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oil, insoluble in -water, but soluble in alcohol, toluene, ether, and
chloroform. The hydrochloride crystallises in white laminae, melts at

235—236°, and dissolves in hot water, hot alcohol, slightly in ether
and hot chloroform, not at all in benzene.

Picrylmetachlorophenylhydrazme, C6H2(]S'02)3*]N"H-]S'H-C6H4C1, pre-

pared from metachlorophenylhydrazine and picryl chloride, crystal-

lises in small, red prisms, decomposes at 177— 178°, and dissolves in

glacial acetic acid, benzene, hot ether, chloroform, but only sparingly
in alcohol, and not at all in water.

Picrylmetachlorazohenzene, C6H2(N02)3'N'2*C6H4C1, obtained by ox-
idising picrylmetachlorophenylhydrazine, crystallises in red laminae,

melts at 138—139°, and dissolves in glacial acetic acid, alcohol,

benzene, and chloroform, but not in water.

Dinitronitrosophenylmetachlorazohenzene, 1^0'Q^'H.o{1^0'^2'^2G&S.4,C\y

prepared by heating picrylmetachloropbenylhydrazine with glacial

acetic acid in a reflux apparatus, crystallises in yellow prisms or
laminae, melts at 204—205°, and dissolves easily in glacial acetic acid,

benzene, and chloroform, sparingly in alcohol, and not at all in water.

Binitrosomtrophenylmetachlorazohevzene, N02'C6H2(NO)2*N'2*CfiH4Cl,

prepared by heating picrylmetachlorophenylhydrazine with alcohol at

120°, crystallises in yellow laminee, melts at 184° (uncorr.), and dis-

solves in glacial acetic acid, benzene, and chloroform, but notinwater»
Dinitronitrosophenylnitrometachlorazohenzene^

NO-C6H3(N02)2-N2-C6H3Cl-N02,

obtained in the nitration of dinitronitrosometachlorazobenzene, is a
yellow, amorphous powder, decomposes at 194°, and dissolves easily in

glacial acetic acid and chloroform, but only sparingly in hot alcohol

and ether.

Picrylnitrometachhrazohenzene, C6H2(N'02)3*N'2*C6H3Cl']Sr02, from the
nitration of picrylmetachlorazobenzene, crystallises in yellow laminEP,.

decomposes at 124—125°, and is freely soluble in glacial acetic acid,,

benzene, and toluene, but only sparingly in alcohol, ether, and chloro-

form.

Orthoparadinitrophenylmetachlorophenylhydrazine,

C6H3(N02)2-N'2H2-C6H4C1,

is obtained by heating alcoholic solutions of a-dinitrochlorobenzene-

(1 mol.) and metachlorophenylhydrazine (2 mols.) together in a

reflux apparatus ; it crystallises in beautiful, yellow, rhombic prisms,

melts at 151—152°, and dissolves in glacial acetic acid, alcohol,

benzene, and chloroform.

a-Binitrophemjlmetachlorazohenzene, C6H3(!N'02)2'N"2*C6H4C], from the
oxidation of the preceding compound, crystallises in slender, red
needles, and melts at 122— 123°; it dissolves in glacial acetic acid,

chloroform, and alcohol.

NitroMtrosophenylmctachlorazohenzene, 'N02CeIii(NO)'1^2'CeEiC\, ob>

tained by the prolonged heating of the corresponding hydrazine with
glacial acetic acid, crystallises in yellow, slender needles ; it melts at

202°, and is sparingly soluble in alcohol, but freely in glacial acetie

acid.
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Orthoparadimtrosophemjlmetachlorazohenzene, CJl2(NO)2'^2'0JIiC],.
is prepared from orthoparadiiiitrophenylnietachlorophenylhydrazin&

by heating it with alcohol in a sealed tube at 150° for six hours ; it

crystallises in soft, white needles, melts at 159°, and is only sparingly

soluble in alcohol, but easily so in glacial acetic acid, benzene, and
chloroform.

Orthoparadinitrophenylnitrometachlorazohenzene,

C6H3(N'02)2-N-2-CH3Cl-N02,

from the nitration of the dinitrometachlorazobenzene, crystallises in

yellowish-red needles, decomposes at 165°, and is sparingly soluble in

alcohol, although freely in glacial acetic acid, chloroform, and benzene..

Nitronitrosophenyhnetachlorazoxijhenzene^

N-O-CeHsCNOO-N-sO-CeHiCl,

obtained by oxidising the nitronitrosophenylmetachlorazobenzene
with chromic acid in glacial acetic acid, crystallises in slender, yellow
needles which melt at 166—167° ; it dissolves in glacial acetic acid,

benzene, and chloroform, but only sparingly in ether.

TrinitronitrosoazohenzeneplienyVhydrazine,

N2HoPh-C6H3(N02)-N2-C6H2(N02)2-NO,

prepared from trinitronitrosometachlorazobenzene and phenylhydr-
azine, is an amorphous, red powder, decomposes at 130°, and is soluble

in alcohol, chloroform, and glacial acetic acid.

Binitrodinitrosodisazohenzene, lS[0'C6Ro,(NO2)2'^2'0eH.s(NOyi^2P^,
obtained by heating the preceding compound with alcohol, is a yellow-
ish-brown, amorphous substance ; it decomposes at 158°, and is easily

soluble in chloroform and glacial acetic acid.

Nitrotrinitrosodisazohenzene, N02*C6H2(NO)2'N2*C6H3(NO)*N2Ph, ob-
tained by heating trinitronitrosoazobenzenephenylhydrazine with
alcohol in a sealed tube for three hours at 160°, is an amorphous,,
brown substance, melts at 175—176° with decomposition, and dis-

solves sparingly in alcohol, but more freely in glacial acetic acid and
chloroform.

Tri7iitronitrosoazohenzenemetacMorophenylhydrazine,

prepared from trinitronitrosometachlorazobenzene and metachloro-
phenylhydrazine, is a yellow-brown, amorphous substance, decomposes
at 169—170°, and dissolves sparingly in alcohol, but more easily in

chloroform, benzene, and glacial acetic acid.

TetranitrazohenzenepJienylhydraziney

CeH2(N02)3-N-o-CeH3(N02)-N2HoPh,

obtained from tetranitrometachlorazobenzene and phenylhydrazine, is

a reddish-brown, amorphous substance, decomposes at 193°, and is.

sparingly soluble in alcohol, but more freely in benzene and glacial,

acetic acid.

Tetranitrazohenze^ieTnetachlorophenylhydrazme,

C6H2(N02)3-Na-C6H3(N02)-N2H2-C6H4C1, :
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is dark-brown and amorphous; it blackens at 160—170°, and decom-
poses at 205—206° ; it dissolves in benzene, toluene, chloroform, and
glacial acetic acid.

Tetranitrometachlorodisazohenzene,

CeH2(N02)3-N2-C6H3(N02)-N-2-C6H4Cl,

obtained as described for the analogous compounds, crystallises in

dark-red prisms, melts at 91°, and dissolves easily in organic solvents.

DinitrodinitrosometacJilorodisazohenzene,

is a greenish-yellow, amorphous powder, decomposes at 225—226",

and is sparingly soluble in alcohol, but more freely in chloroform and
benzene.

Pentanitrometaclilorodisazohenzene,

from the nitration of the corresponding tetranitro-compound, forms
ill-defined, yellow crystals which decompose at 157°; it is moderately
soluble in glacial acetic acid,benzene, and chloroform,but onlysparingly

in alcohol.

TriniirazohenzenemetacMorojpJienylhydrazine,

prepared from trinitrometachlorazobenzene and metachlorophenyl-
hydrazine, is a yellowish-brown, amorphous substance, decomposes
at 127—128°, and dissolves in benzene and chloroform, but hardly at

all in alcohol.

Pentanitrodisazohenzenephenylhydrazine,

CeH2(N02)3-N2-C6H3(N02)-]Sr2-CeH3(N-02)-I^2H2Ph,

is a dark, red-brown, amorphous substance ; it decomposes at 144°,

^nd dissolves sparingly in alcohol, but better in benzene, chloroform,

and glacial acetic acid. A. G. B.

Secondary Asymmetrical Hydrazines obtained by the Action
of Aldehydes or Ketones on Hydrazine Hydrate. By T. Curtius
and L. Pflug (/. pr. Ohem. [2]. 44, 535—544; compare Abstr.,

1889, 393; 1891, 1355—1360).—As already pointed out (Abstr.,

1891, 1355), when hydrazine hydrate (1 mol. proportion) acts on an
aldehyde or ketone (2 mol. proportions), di- and tetra-substitution

products of azimethylene are respectively produced. When, however,
an aldehyde or ketone is added to an excess of hydrazine hydrate,
asymmetrical secondary hydrazines are produced. These are, with
few exceptions, unstable bases, readily decomposing into hydrazine
^nd azimethylene derivatives.

Benzalhydrazine (phewylmethylenehydrazine), CHPhiN'NHz, was
-described as cinnamalbenzalazine by Curtius and Thun (Abstr., 1891,
1357). It can be obtained pure as follows:—10 grams of hydrazine
hydrate is placed in a flask with some barium oxide, and 19 grams
©f benzaldehyde is gradually added with constant shaking. After
several hours' digestion on the water-bath, 2 volumes of dry
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ether are added to the cooled flask, and the mixture filtered; the

ethereal solution is dried for several days over potassium hydroxide,

filtered, and distilled under a pressure of 14 mm., when benzalhydrazine

distils over in almost the calculated quantity at 140". Benzalhydrazine

is a clear, colourless liquid, boils at 140° (14 mm.), and solidifies at 12°

to a white mass of tabular crystals which melt at 16° ; it has an intense

odour of hot soap-lye, reduces alcoholic ammoniacal silver solution,

and must be preserved in a sealed tube, as it decomposes very rapidly

in moist air with formation of benzalazine and hydrazine hydrate.

Benzaldehyde reacts with benzalhydrazine to form benzalazine and
water; iodine reacts with it to form benzalazine, nitrogen, and
hydrogen iodide, which reacts with more benzalhydrazine, forming
benzalazine and diammonium iodide (hydrazine monohydriodide,

m. p. 125°; compare Abstr., 1891, 264). When reduced by sodium
amalgam in ether, benzalhydrazine yields benzalazine, and, on addition

of hydrochloric acid to the ethereal liquid, diammonium dichloride

(m. p. 197° ; compare Abstr., 1889, 340) crystallises out ; hydrogen
chloride passed into a dry ethereal solution of benzalhydrazine brings

about the same change.

When a solution of benzalhydrazine in benzene is treated with
mercuric oxide in the cold, it becomes of a deep, carmine colour.

This indicates the formation of a benzaltetrazone, analogous to

diphenylmethylenetetrazone (Abstr., 1891, 1359), but the colour of the

solution rapidly fades, with evolution of nitrogen and formation of

benzalazine.

PhenylmetJiylmeUtyleneJiydrazine, CMePhiN-N'Ha, is prepared by
digesting a mixture of acetophenone (10 grams) with hydrazine
hydrate (8 grams) and some sticks of barium oxide for three days on
the water-bath, then adding more barium oxide and 5 volumes of

absolute ether; the filtrate is fractionated, most of it distilling

between 240° and 260° ; this portion is the new hydrazine, the residue

in the retort being bimethylphenylazimethylene (Abstr., 1891, 1355).
Phenylmethylmethylenehydrazine is a pale-yellow liquid, boils at

255°, and is extremely unstable in moist air ; even in absence of air

it gradually loses nitrogen and ammonia, yielding dimethylphenylazi-

methylene. With mercuric oxide, it becomes deep-red, but the
tetrazone is very unstable.

Phenylmethylphenylazimethylene, CMePh!N*N!CHPh, is obtained by
shaking phenylmethylmethylenehydrazine with benzaldehyde and
water rendered feebly alkaline and crystallising the product from
alcohol ; it forms yellow, spear-shaped prisms, melts at 59°, and dis-

solves easily in ether, benzene, and alcohol, but not in water.

When methyl propyl ketone (15 grams) and hydrazine hydrate

(10 grams) are heated with barium oxide, the product of the action

distils between 160° and 170°, and behaves as methylpropylmethylene-
hydrazine, but, on redistillation, it evolves gas and becomes dimethyl-
propylazimethylene (Abstr., 1891, 1355).

Dimethylmethijlenehydrazine, CMe2!N*NH2, is prepared by gradually
adding acetone (15 grams) to a mixture of hydrazine hydrate

(15 grams) with barium oxide ; after seven days, the impure base

(17'5 grams) may be poured off and distilled. This compound is a
VOL. LXII. 2 i



458 ABSTKAGTS OF CHEMICAL PAPERS.

clear, colourless, mobile liquid, boils at 124— 125°, and decomposes,
when kept, with, evolution of nitrogen and ammonia; with benz-

aldehyde, it yields acetone and benzalazine. It is coloured intensely

red by mercuric oxide. A. G. B.

Action of Phenylhydrazine on Ethyl Ethoxyoxalacetate.
By W. WiSLiCENUS and M. Soheidt (Ber., 24, 4210—4214; compare
this vol., p. 49).—When phenylhydrazine is added to a cold aqueous
solution of ethyl ethoxyoxalacetate, an additive compound separates as

a yellow oil which subsequently solidifies ; it crystallises from alcohol

iu small, white crystals, melts at 111", has the composition C16H24N2O6,

and is insoluble in cold ether, sparingly soluble in cold water and
alcohol, readily so in the boiling liquids

;
phenylhydrazine separates

on treating it with cold aqueous alkalis.

Ethyl ethoxyoxalacetate phenylhydrazone,

C00Et-C(N'2HPh)-CH(0Et)-C00Et,

is obtained by heating the last-described compound with alcohol and
adding water, when an oil separates which solidifies after a while, and
is purified by dissolving in alcohol, adding water until turbidity is

produced, and filtering from resin ; it separates, on allowing the filtrate

to remain, in long, yellow needles, melts at 52—54°, and is soluble in

all solvents, except water.

Ethyl phenylhydrazoneketophenylpyrazolonecarboxylatey

^,^, ^NziC-COOEt

^^^<co.6:N.HPh'

is produced by boiling an acetic acid solution of ethyl ethoxyoxal-

acetate (1 mol.) and phenylhydrazine (3 mols.) in a reflux apparatus
for an hour, pouring into water, extracting the precipitated oil with
ether, washing the ethereal solution with alkali, and, after removing
the solvent, crystallising from alcohol and light petroleum ; it forms
small, orange-yellow needles, melts at 152—154°, and is sparingly

soluble in water, and not very readily so in ether. The corresponding

acid, which is identical with that of Knorr (Abstr., 1888, 724), is

obtained by treating the ethyl salt with aqueous potassium hydroxide.

A. R. L.

Action of Acetic Anhydride on Diazoamido-compounds.
By F. Heusler (Ber., 24, 4156—4161).—Diazoamidobenzene reacts

with explosive violence when warmed with acetic anhydride, but the

reaction proceeds with tranquillity if the reagents are heated together

in the presence of dry toluene, nitrogen being evolved, and a small

quantity of an oil, having the odour and boiling point of diphenyl

ether, together with acetanilide, being obtained.

Benzenediazoacetanilide, PhI^2*NPhAc, is produced when diazo-

amidobenzene (100 grams) is shaken with acetic anhydride (60 grams)
and absolute ether (300 grams) and the mixture allowed to remain in

a closed flask for five weeks at the temperature of the room. At the

end of this time, needles separate and adhere to the sides of the flask

;

these are dissolved in chloroform, and the compound precipitated
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bj the addition of ether; it melts at 129—130" with decomposition,
deflagrates when heated to a high temperature, and decomposes into

phenol, acetic acid, aniline, and nitrogen, on boiling with dilute

mineral acids ; it also decomposes, when heated with ethyl alcohol,

giving rise to benzene, aldehyde, acetanilide, and nitrogen, but attempts
to separate diazobenzene ethyl ether, which is perhaps formed in the

first stage of the decomposition, were unsuccessful. A similar decom-
position is occasioned, although not so readily, by other alcohols, but
the formation of aldehydes was not observed. Benzenediazoacet-

anilide dissolves in alcoholic soda with the formation of diazoamido-
benzene.

1 4 4 1

Toluenediazoacetotoluide, Me'CeHi'N'a'^Ac'CsHiMe, is obtained from
paradiazoamidotoluene and acetic anhydride in the same manner as

the benzene derivative. The ethereal solution is shaken with dilute

soda solution to free it from acid, and the compound isolated by
evaporating the solvent ; after repeated recrystallisation from ether, it

forms colourless needles and melts at 104—lOS'' with decomposition

;

it is very soluble in the usual organic solvents, and in its chemical
behaviour resembles benzenediazoacetanilide.

Orthodiazoamidotoluene (see B. Fischer and Wimmer, Abstr., 1887,

819) is prepared by mixing orthotoluidine (2 mols.) dissolved in

ether with amyl nitrite (1 mol.) in a dish at — 20°, and, after allowing
the mixture to remain for several hours, breaking up the crystalline

cake, collecting, and washing the product first with 90 per cent,

and then with more dilute alcohol ; it melts at 51°. When ortho-

diazoamidotoluene is dissolved in benzene or ether and the mixture
boiled in a reflux apparatus with acetic anhydride, and after distilling

off the solvent, acidified with hydrochloric acid, boiled to hydrolyse
the acetotoluide, steam distilled, then made alkaline and again
steam distilled, a resinous mass remains, which, on purification, is

found to be indazole. To avoid collision with the work of Witt,
Nolting, and Grandmougin, who obtained nitroindazole from para-

nitrorthodiazotoluene (Abstr., 1891, 312), the author has relinquished

the study of the action of acetic anhydride on compounds containing
the diazo-group in the ortho-position relatively to the methyl radicle.

He is at present engaged in studying the reaction between benzenedi-
azopiperidide and acetic anhydride, and he states that no diphenyl
«ther is formed in this reaction. A. R. L.

Heat Developed in the Isomeric Change of the Oxime of
Opianic Anhydride. By C. Liebermann {Ber.^ 25, 89—90).—The
author, in conjunction with F. Stohmann, has determined the amount
of heat developed in the change of the oxime of opianic anhydride to

hemipinimide. The heat of combustion of the oxime of opianic an-

hydride was found to be 1152*3 Cal., that of hemipinimide 1099"7 Cal.,

giving a difference of 52'6 Cal. as the heat evolved by the molecular
change. This amount of heat is 10 times that developed in the

<rhange of allocinnamic into cinnamic acid, and more than six times

the amount due to the change of maleic into fumaric acid.

E. C. R.
2 i 2
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Action of BenzenesTilphonic Chloride on Amidoximes. By
F. TiEMANN (Ber., 24, 4162—4167).—The author makes general and
introductory remarks on Pinnow's paper (next abstract).

A. R. L.

Action of Benzenesulphonic Chloride on Amidoximes. By
J. PiNNOW (Ber., 24, 4167—4176).—Paramethylbenzenjlamidoxime
is converted into the isomeric paratolylcarbamide as follows :—The
amidoxime (15 parts), mixed with finely powdered anhydrous sodium
carbonate (5*3 parts), is suspended in chloroform (80 parts), and a
solution of benzenesulphonic chloride (17"65 parts) in chloroform (40
parts) gradually added ; carbonic anhydride is evolved with the de-

velopment of heat, and the reaction is completed by heating the
mixture on the water-bath for an hour ; on now distilling off the
solvent, and extracting the oily residue with boiling water, a white
substance is obtained, which, after recrystallisation from a mixture of
benzene and alcohol, melts at 180°, and has all the properties of para-
tolylcarbamide. The reaction probably occurs in two stages, thus :

—

C6H4Me-C(NONa)-NH2 + PhSO^Cl = aH4Me-]S-(OS02Ph)-NH2 -f

NaCl; and C6H4Me-N(OS02Ph)-NH2 + H^O = CeH^Me-NH-CO-NH^
+ PhSOsH.
Metabromojparatolylcarhamide, CeHsMeBr'NH'CO-NHg, is obtained,

together with other bromo-derivatives, when paratolylcarbamide is

dissolved in glacial acetic acid and treated with bromine ; it is isolated

by fractional crystallisation, melts at 184'5° (uncorr.), is insoluble

in water, easily soluble in alcohol and benzene, and sparingly so in

light petroleum; it yields metabromoparatoluidine (b. p. 240°), when
heated with hydrochloric acid in a sealed tube at 160°, and gives

benzonitrile and benzoylmetabromoparatoluidide (m. p. 148*5°) on
heating it with benzoic chloride.

Benzenylamidoxime is coverted into pbenylcarbamide by treating

it with benzenesulphonic chloride in the above-described manner ; the

product of this reaction has been erroneously described as dehydrodi-
benzenylamidoxime by Goldberg {Inaug. Diss., Berlin, 1891) ; the tri-

acetyldehydrodibenzenylamidoxime described by this author is acetyl-

phenylcarbamide (Creath, this Journal, 1876, i, 400 ; Kiihn, Abstr.,

1885, 260) ; whilst the compoand described as cyaphenine is diphenyl-

carbamide. Goldberg (loc. cit.) states that when the so-called de-

hydrodibenzenylamidoxime is brominated in glacial acetic acid solu-

tion, it yields a tribromo-derivative melting at 198° ; in reality it is

found that when phenylcarbamide is treated in this manner, a mix-
ture of compounds results, from which parahromophenylcarbamide,

C6H4Br*NH*CO'NH2, a compound crystallising from benzene in white

needles of a silvery lustre, and melting at 260'', may be isolated ; the

latter decomposes into parabromaniline, ammonia, and carbonic an-

hydride when heated in a sealed tube at 160°, and yields carbonic

anhydride, benzonitrile, and henzoylparahromanilide, melting at 201°,

on treatment with benzoic chloride.

The oil which remains after extracting the product of the reaction

between paramethylbenzenylamidoxime and benzenesulphonic chloride

(see above) with water yields on subsequent extraction with alcohol a>
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compound^ probably C6H4Me-C^„ I
, wbicb forms silky needles,

nrielts at 89°, and is indifferent towards acids and alkalis ; a similar

derivative, melting at 157—158°, is obtained from benzenylamidoxime.
When a solution of pbenylethenylamidoxime in chloroform is heated
with anhydrous sodium carbonate and benzenesulphonic chloride,

benzylcarbamide (m. p. 148°), together with a large quautity oi jplienyl-

ethenylamidoximehenzenesulphone, CH2Ph*C(NH2)iNO*S02Ph, a com-
pound sparingly soluble in water and easily so in boiling alcohol,

crystallising therefrom in compact, lustrous crystals ; it is, doubtless,

the primary product of the reaction. A. R. L.

New Method of Preparing Benzenylhydrazoximamidobenzyl-
idene. By P. Tiemann {Ber., 24, 4176—4177 ; compare Stieglitz,

Abstr., 1890, 254).—When bromine is dropped into a solution of

benzenylamidoxime in absolute alcohol, it is absorbed with the evolii-

tion of hydrogen bromide ; after a while, however, the colour of the

bromine no longer disappears, and later, a white, crystalline com-
pound, and subsequently a red one separate ; the former may be con-

verted into the latter by treating it with bromine. These derivatives

are so unstable that their composition could not be determined. When
either is treated with aqueous ammonia, and the resulting white crys-

talline mass dissolved in alcohol, benzenylhydrazoximidobenzylidene
separates on adding water ; whilst dibenzenylazoxime is produced if

the compounds are boiled with alcohol. A. R. L.

Constitution of the Hydroxamic Acids. By W. Lossen {Ber.,

24, 4059—4062).—A reply to Tiemann (this vol., p. 300), in which
the author upholds the general formula R-C(OH)!NOH against that

proposed by Tiemann (loc. cit.). A. R. L.

Constitution of the Hydroxamic Acids. By F. Tiemann {Ber.,

24, 4062—4064).—A rejoinder to Lessen (preceding abstract).

Stereoisomeric Derivatives of Benzhydroxamlc Acid. By
A. Werner (j5er., 25, 27—48).—The nature of the hydroxamic acids

has been frequently investigated and discussed ; according to Lessen
(Abstr., 1889, 1064), they have a constitution represented by the
formula R-C(0H):N-0H, whilst Tiemann (this vol., p. 300) regards
the tautomeric formula R'CO'NH'OH as more probable. There are
also a number of derivatives of benzhydroxamic acid possessing, un-
doubtedly, the same structure, which, nevertheless, exist in two or
more isomeric forms ; for this fact no explanation has hitherto been
given, although Lessen suggests that they may possibly be stereo-

isomerides. The author has, therefore, investigated the matter afresh,

and finds that these compounds are, in reality, stereometric nitrogen
isomerides.

The nomenclature of the hydroxamic acid derivatives is, at present,
very confusing, and to simplify it the author makes the following
alterations : the term hydroxamic acid is reserved for true hydroxy-
derivatives of acid amides R'CO'NH-OH [or the tautomeric form
R*C(OH)!N'OH]. The compounds obtained from these by substitu-
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tion of an alkyl or acidy 1 group for the labile hydrogen atom, and which
can only exist in the " oxime " form R*C(OE,')!N'OH, are termed
hydroximic acids. The hydroxamic acids and their derivatives may
be represented by the four following form alee :

—

(1.) R-CO-NH-OH. (3.) R-CO-N"R"-OH.
(2.) R-CO'NH-OR'. (4.) R-CO-NH-OR".

The compounds represented in formula (1) are the simple hydr-
oxamic acids, and can also react in the tautomeric form R*C(OH)!N'OH

;

their names are derived from that of the acidyl group they contain,

CeHg'CO'NH'OH being benzhydroxamic acid, as hitherto. The com-
pounds of formula (2), that is, those in which the "acid" hydrogen
atom is replaced by an alkyl or acidyl group, can also react in the tauto-

meric form, and are named in the usual manner according to the name
of the substituent radicle. The compounds whose structure is repre-

sented by formulae (3) and (4) do not show tautomerism, and are

likewise named in the usual manner from the names of the radicles

they contain. The hydroximic acids are represented by the general

formulae

(1.) R-C(OR'):iS'-OK, (2.) R'C(0R'):N-0R".

The first represents the simple hydroximic acids, and the second

their ethers or ethereal salts, according as R" is an alkyl or acidyl

group. A table of the more important benzhydroxamic acid deriva-

tives with both their old and new names maybe found in the original.

Ethylbenzhydroximic acid, OEt'CPh!N-OH, has been found by
Lessen and his pupils to exist in two modifications (a- and ^-). To
ascertain that these have a distinct chemical individuality both were
converted into the acetyl and paranitrobenzyl derivatives, which were
found to be quite distinct compounds in both cases; the identity of

their structure was shown by the molecular weight (ascertained by
Raoult's method) and by the fact that both are converted almost
quantitatively by hydrochloric acid into benzoic acid and hydroxyl-

amine hydrochloride. It is, therefore, most probable that they form
stereoisomerides of the formulae

Ph-C-OEt Ph-C-OEt
II ,

II .

HO-isr isr-OH

To ascertain which of the compounds has the " syn " and which
the "anti" configuration (compare Hantzsch, this vol., p. 312), both
were treated with phosphorus pentachloride and subsequently with
water at a low temperature (Abstr., 1891, 441). The a-compound
was thus converted into ethyl phenylcarbamate, which could only be
obtained from a compound having the "syn" configuration, by the
following series of changes :

—

Ph-C-OEt Ph-C-OEt Cl-C-OEt HO-C-OEt
II

,
II

,
II

,
II ,

HO-N Cl'N Ph-N Ph-N

ihe last formula representing the tautomeric form of ethyl phenyl

-

carbamate. The y8-compound, on the other hand, yields a phosphate
P0(0-N!CPh-0Et)3 + H2O, and not a substance of the configuration
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Ph-C-OEt ,, , , , ., . ,
1

1

, as would be expected irom a compound having tne " anti
"

configuration ; in sucli a substance, however, the relative positions of

CI and OEt would be similar to that found in Sandmeyer's chlorimido-

formates M
, which show no tendency to intramolecular

change. A further reason for the formation of a phosphate is found in

the fact that, as already observed by Lossen, the ^-compound behaves
much more as an alcohol than an acid. Hence it appears that a-ethyl-

benzhydroximic acid is ethylsynhe7izhydroximic acid, and the j8-com-

pound, ethylantihenzhydroximic acid.

The author next investigated the conditions under whicli stereo-

isomeric derivatives of benzhydroxamic acid are formed, and found
that stereoisomerism occurs with compounds of the general formulse

OE;'*CPh!]S'*OH (an example of this being seen in the above etbyl-

benzhydroximic acids), OR'*CPh!N*OR", but not with those having
the general formula OH*CPh!N'OR. For this last fact the author
accounts as follows : in the preparation of alkyl derivatives of the
benzhydroxamic acids, and indeed of almost all oximes, there is formed
in addition to the normal "oxygen ether" OH*CPh!N'OR, a certain

quantity of the " nitrogen ether " CPh*0'NR(OH), whence the benz-
hydroxamic acids must exist in the tautomeric forms

Ph-c-OH Ph-c:o
II I

The labile hydrogen atom, now in combination with the oxygen,
now with the nitrogen, is the cause of the non-existence of both
stereoisomerides of the benzhydroxamic acids, for if the derivative

with the less favourable configuration were to be formed, it might at

once yield the tautomeric form, which in passing back to the oxime
form would naturally give the more favourable configuration. This
series of reactions is represented by the following formula3 :

—

Ph-C-OH -> Ph-C:0 — Ph-c-OH

N"-OH(R) — N — (R)'HO-ir

/\
(R)HO H

In favour of this view is the fact that in the ethylation of the pure
benzoyl derivative of benzhydroxiraic acid by the action of ethyl

iodide on its silver salt, a certain quantity of the stereoisomeride is

always obtained, showing that in some phase of the process the

benzoyl derivative must have passed into the more favourable

configuration.

The author has further investigated the compounds obtained by
substituting chlorine for hydroxyl in the benzhydroxamic acids, that

is, the derivatives of henzenylchloroxime, CPhCl!N-OH, in order to

ascertain whether these can exist in two stereoisomeric forms. The
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results obtained with benzenylchloroxime paranitrobenzyl ether,

CPhCl!N'OCH2*C6H4'N02, led to distinct conclusions, but benzenjl-
chloroximeglycollic acid was found to exist in two well-marked stereo-

isomerides, probably corresponding with the configurations

Ph-C-Cl Ph'C-Cl

COOH-CHo-0-il ' N-O-CHs-COOH

Of the detailed results given in the experimental portion of the
paper, the following may be mentioned :—Ethylsynbenzhydroximic
acid, when treated with hydrogen chloride in dry ethereal solution,

yields the hydrochloride, which forms a white, crystalline meal melt-

ing at 90—91° ; the sodium salt crystallises in nacreous plates, but a

silver salt could not be prepared. The acid is, as already stated, con-

verted by the action of phosphorus pentachloride and subsequent
treatment with water into ethyl phenylcarbamate, melting at

49—50° ; a small quantity of diphenylcarbamide is also obtained in

the reaction. The acetyl derivative, OEt-CPh'.N'OAc, is obtained by
the action of acetic anhydride at the ordinary temperature, and forms
large plates melting at 38—39°. The corresponding paranitrobenzyl

ether, OEt-CPhiN-O'CHz-CeHi-NOz, is prepared by the action of

paranitrobenzyl chloride on the salts of ethylbenzhydroximic acid, and
by treating the silver salt of the paranitrobenzyl ether of benz-

hydroximic acid with ethyl iodide ; it crystallises in flat needles, and
melts at 55—56°.

Ethylantibenzhydroximic acid yields a parallel series of derivatives
;

the hydrochloride melts at 95° with evolution of hydrogen chloride

;

the acetyl derivative crystallises in long needles melting at 57°
; and

the paranitrobenzyl derivative in yellow plates melting at 66—67°.

The compound obtained by the action of phosphorus pentachloride,

P0(0-N:CPh-0Et)3, forms long prisms, and melts at 130—131°.
The following derivatives of benzhydroxamic acid have been pre-

pared :—the ace^i/^ derivative, COPh-XiE-OAc orOH'C PhiN-OAc, which
crystallises in silky needles, and melts at 125°

; the benzoyl derivative,

CPh-0-NH-OBz or OH-CPh'.N-OBz, already prepared by Lossen, and
termed dibenzhydroxamic acid, which melts at 161°, and not as

stated by the latter at 153°
; the paranitrobenzyl derivative, crystal-

lising in yellowish plates, and melting at 161°. In no case, as

already mentioned in the theoretical portion of the paper, was
any indication observed of the existence of stereometric isomerides of

these compounds.
The investigation of the derivatives of benzenylchloroxime was

commenced with the study of the action of phosphorus pentachloride

on the benzoyl derivative of benzhydroxamic acid. The products
obtained were, however, simply benzhydroxamic acid and benzoic
chloride. The experiments were continued with the paranitrobenzyl

ether of benzenylchloroxime, CPhCliN-O'CHa'CsHi'N'Oa, which was pre-

pared by the action of phosphorus pentachloride on the paranitro-

benzyl ether of benzhydroxamic acid, and also from the paranitro-

beiizyl ether of benzamidoxirae (which crystallises in sulphur-yellow
plates, and melts at 105—106°), by diazotising in hydrochloric acid

solution. The product crystallises in druses of white needles, and
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melts at 92°
; no formation of an isomeride was observed, althougli

the mother liquors from the first preparation contain a very small

quantity of a substance melting at 65°, the amount of which was
insufficient for analysis. Better results were obtained with benzenyl-

chloroximeglycollie acid, CPhCKN'O'CHa'COOH, which is prepared

by diazotising benzenylamidoxime in hydrochloric acid solution, and
crystallises from alcohol in nacreous plates melting at 134—135°,

readily soluble in alcohol, ether, and chloroform, sparingly in water,

and insoluble in light petroleum. It dissolves in soda, the sodium

salt soon separating out in silky crystals, which, on acidification, yield

the original acid ; if, however, these be allowed to remain in the acid

solution, the crystals fall to a white powder. When the latter is

treated with alcohol, a little of the original acid is extracted, but the

residue is almost insoluble in all solvents, with the exception of acetic

acid. It melts at 195°, has the same composition as the original acid,

but stronger acid properties, and in all probability is the stereo-

isomeric benzenylchloroximeglycollic acid. Further experiments to

test the truth of this view are in progress, and to determine, if this

supposition prove correct, which possesses the " syn " and which the
" anti " configuration. H. Gr. C.

Phenylthiocarbamide and Imidothiocarbamates. By A.
Bertram (Ber., 25, 48—65).—The action of alkyl haloids on disub-

stituted thiocarbamides has been frequently investigated (this Journ.,

1875,883; Abstr., 1879, 650 ; 1887,43; 1888, 600, 944), but hitherto

their action on mono-substituted carbamides has not been examined.
The author therefore treated phenylthiocarbamide, obtained according

to Clermont's method (Ber., 9, 446) with methyl iodide ; the reaction

takes place spontaneously when the two compounds are mixed, but it

is preferable to add a little alcohol, and warm the mixture gently.

On cooling, colourless crystals of the hydriodide of a new base sepa-

rate ; the base is isolated by the addition of sodium carbonate to the

aqueous solution of the salt, extracting with ether, and allowing

the ethereal solution to evaporate spontaneously. It is thus obtained
in colourless, monosymmetric prisms (a : 6 : c = 1*3649 : 1 : 0*8914

;

13 = 64° 43'), having the composition CgHio^aS, and melting at 71°.

On dry distillation, it yields chiefly aniline and methyl mercaptan,
showing that the methyl group is united with the sulphur atom

;

on treatment with sulphuric acid, it yields methyl phenylthiocarb-

amate, MeS-CO-NHPh (Will, Abstr., 1881, 905; 1882, 723), the

elements NH being replaced by 0. It therefore also contains

the imido-group, and must be methyl imidophenylthiocarbamate,

SMe*C(NH)*NHPh. The hydriodide forms colourless needles melting
at 147°, the nitrate a white, crystalline powder melting at 113°, the

picrate deep-yellow, rectangular plates melting at 175°, the platino-

chloride, (CgHi()jN"2S)2,H2PtCl6, an orange, crystalline precipitate. It

yields two sulphates: C8HioN2S,H..S04 and (C6HioN2S)2,H2S04, both of

which melt at 171°, the former giving a brown, the latter a colourless

liquid.

Methyl imidophenylthiocarbamate readily reacts with another mole-
cule of methyl iodide, forming the hydriodide of methyl imidomethyI-
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phenylthiocarhamate, SMe*C(NH)'CMePh, which is a pale-yellow oil,

and does not crystallise at 0°. Its hydriodide melts at 184'' ; the
picrate forms yellow prisms, which have a paler colour than the

picrate of the preceding base, as is also the case with the platino-

chloride, (C9Hi2N2S),H2PtCl6. On treatment with sulphuric acid,

the base is converted into methyl methylphenylthiocarbamate,

SMe'CO'ISTMePh, which crystallises from dilate alcohol in slender

plates melting at 54°
; the formation of this compound shows that

the second methyl radicle has entered the amido-, and not the imido-

group. The latter group may, however, also be methylated by heat-

ing the base with anhydrous methyl iodide, the hydriodide thus
formed being treated with sodium carbonate. Methyl methylimido-
methylphenylthiocarbamate, SMe*C(NMe)*NMePh, may be distilled

with but slight decomposition under the ordinary pressure, when it boils

at 265°
; its hydriodide melts at 184", and is much more soluble than

those of the foregoing bases ; the picrate has a lemon-yellow colour,

and melts at 126°, whilst the platinocMoride melts at 174° with decom-
position. When the base is heated with sulphuric acid, it yields the

same product as the dimethylated compound, namely methyl methyl-
phenylthiocarbamate, SMe'CO'NMePh, the group NMe being replaced

The corresponding ethyl derivatives may be obtained in an exactly

similar manner from phenylthiocarbamide and ethyl iodide. Ethyl
iTnidophenylthiocarhamate, SEt*0(NH)*NHPh, is a colourless, odour-
less liquid, which readily gives off ethyl mercaptan ; its hydriodide

melts at 103'^, and its picrate at 196". With ethyl iodide, it yields the
hydriodide of ethyl imidoethylphenylthiocarhamate,

SEt-C(N'H)-NEtPh,HI,

which may be obtained in crystals from benzene ; the picrate melts at

170", and the platinochloride at 148° w4th decomposition. Ethyl ethyl-

imidoethylphenylthiocarbamate, SEt-C(NEfc)']SrEtPh, is a yellowish,

colourless oil, and boils at 273°
; its picrate melts at 96°, and its

platinocMoride at 135°, decomposition commencing at a higher
temperature.

The action of ethyl iodide on triethylthiocarbamide has been
examined by Grodski, who believed at first that the product was
tetrethylthiocarbamide, but afterwards stated that it was an imido-

thiocarbamate (Abstr., 1882, 823). The author finds that methyl
iodide reacts readily with methyl symmetrical diphenylthiocarbamide,

forming the hydriodide of a base which has the composition

C15H16N2S. It is a yellowish oil, boiling above 300°, almost without
decomposition, and on treatment with carbon bisulphide is converted
into methyl methylphenyldithiocarhamate, SMe'CS'NMePh, which is

also formed by the action of carbon bisulphide on methyl methyl-
imidomethylphenylthiocarbamate, and crystallises in slender, colour-

less plates, melting at 88°. The base CisHieNoS must therefore be
methyl phenylimidomethylphenylthiocarhamate, SMe*C(]SrPh)*NMePh.

Ethylene bromide acts on diphenylthiocarbamide with formation of

a hydrothiohydantoin (Will, Abstr., 1881, 906) and on thiocarb-

amide itself, with formation of the compound C2H4[S*C(NH)*jN'Ho]2
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(Andreascb, Abstr., 1883, 665). The monosubstituted tbiocarbamides

act in a manner similar to the unsnbstituted compounds ; thus phenjl-

thiocarbamide f( rms a crystalline substance having the constitution

C2H4[S-C(NH)-NHPh]2 or C2H4[S-C(NPh)-NH2]2, which melts at

139^, is insoluble in water, but soluble in alcohol, ether, and benzene.

Its hydrochloride and hydrohromide form slender needles, and melt at

218° and 214° respectively; the platinochloride, Ci6Hi8N4S2,H2PtCl6, has
a pale reddish-brown colour, and melts at 150° with decomposition

;

the picrate, C16H18N4S2 + 2C6H3]Sr307, is a crystalline precipitate, and
melts at 196°.

Bromine-water acts on a solution of methyl imidophenylthio-

carbamate in hydrobromic acid, yielding a mixture of symmetrical

tribromaniline, dibromo- and tribrorao-phenylcarbamide, which sepa-

rates out as an insoluble precipitate, whilst the solution contains

raethylsulphonic acid, obtained by the oxidation of the mercaptan
group. Dibi'omojohenylcarbami^e, NH2*CO'^H*C6H3Br2 [NH : Br : Br
= 1:2:4], and tribromophenylcarhaTnide, NH2'CO'XH*C6H2Br3
[NH : Br : Br : Br = 1 : 2 : 4 : 6], may also be obtained directly from
phenylcarbamide, and melt at 201° and 270° respectively ; both distil

at a high temperature almost unchanged.
When methyl mercaptan, obtained by the decomposition of some

of the above compounds, was led into alcohol containing freshly pre-

cipitated mercuric oxide, a mixture of mercuric methylmercaptide
with mercuric oxide was obtained. To estimate the amount of methyl-
mercaptan, this must be dissolved in acetic acid, which yields a
double salt of mercuric methylmercaptide and acetate,

Hg(MeS)2,2Hg(OAc)2;

on the addition of mercuric chloride, the compound MeSHgCl is pre-

cipitated, and may be separated and weighed. H. G. C.

Methylenedibenzamide and Analogous Compounds. By
H. Thiesing (J. pr. Ghem. [2], 44, 570—571).—Methylenedibenz-
amide was prepared by adding concentrated sulphuric acid to a hot

solution of solid paraformaldehyde (1 mol. proportion) and benzonitrile

(2 mol. proportions) in glacial acetic acid, cooling, mixing with water,

and recrystallising from hot alcohol ; it melts at 218° (uncorr.).

Methylenedinitrodihenzainide is obtained when nitrobenaonitrile is

used in the above prescription ; it crystallises in slender needles,

and melts at 214° (uncorr.). Methylenediparatoluylamide, obtained

when paratolunitrile is used, crystallises in bundles of slender

needles, melts at 217° (uncorr.), and dissolves in alcohol, ether, chloro-

form, and strong acids ; it is decomposed by hot hydrochloric acid

with formation of paratoluic acid. Methylenediorthotoluylamide is a
gelatinous mass which melts at 199° (uncorr.). Methylenedi-oc-toluyl-

amide is obtained when benzyl cyanide is used ; it crystallises from
hot alcohol in slender, prismatic needles, and melts at 211° (uncorr.).

A. G. B.

Derivatives of Phenylamidoacetic Acid. By A. Kossel {Bei\,

24, 4145—4156).

—

Methyl phenylamidoacetate hydrochloride,

NHaCl-CHPh-COOMe,
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is prepared by dissolving phenylamidoacetic acid in methyl alcohol,

and saturating the solution with hydrogen chloride ; it is purified by
crystallisation from water, melts at 224°, and dissolves in alcohol or
benzene, but is insoluble in ether. The ethyl salt, N'HyCl-CHPh-COOEt,
is prepared in a similar manner to the preceding compound, and
crystallises in long, colourless needles melting at 197°. The allyl

salt, NHsCl-CHPh-COO-CaHs, crystallises from alcohol, on the addi-

tion of ether; it darkens at 220°, and melts at 226° with decom-
position. The amyl derivative, NHsCl-CHPh-COO'CsHn, crystal-

lises in colourless needles which melt at 154°. The free ethereal

salts are obtained from the hydrochlorides by dissolving these in

water, covering the solution with a layer of ether, and cautiously

adding potash, the solution being continually shaken ; or the hydro-
chlorides may be suspended in ether, and decomposed by means of

argentic oxide. The ethereal solution is then dried over barium oxide,

the ether removed by distillation, and the residue purified by frac-

tionation in a vacuum.
Methyl phenylamidoacetate, NHa'CHPh'COOMe, crystallises from

light petroleum in long, slender needles which melt at 32°. The
ethyl salt, N'Ha'CHPh-COOFit, is a pale yellow, oily liquid boiling at

257°. The allyl and am?/Z salts are colourless, viscid liquids, which
are not decomposed by boiling with water.

Phenylamidoacetic anhydride, CHPh<^-j^-rT-.pQ>CHPh, is obtained

by heating methyl phenylamidoacetate at 160°, and is a colourless

crystalline powder, insoluble in ordinary media ; it darkens at 250°,

and melts at 274° with decomposition. The molecular weight of this

compound could not be determined, as it undergoes decomposition at

high temperatures.

Mhyl phenyluramidoacetate, NHo-CO'NH-CHPh'COOEt, is prepared
by the action of potassium cyanide in aqueous solution on ethyl

phenylamidoacetate hydrochloride ; it melts at 139°, and yields

NH'CO
a-phenylhydantoin, CHPh<^

tA-tt'
^^ hydrolysis in aqueous or

CO •^xi

alkaline solution.

With benzoic chloride and potash, ethyl phenylamidoacetate
hydrochloride yields ethyl pheyiylhippurate, NHBz*CHPh-COOEt,
which is soluble in alcohol or ether, and melts at 84°. The free acid

melts at 174°. The silver salt crystallises in white needles.

Ethyl phenylthiouranilidacetate, NHPh'CS-NH-CHPh'OOOEt, pre-

pared from ethyl phenylamidoacetate and phenylthiocarbimide, melts

at 162° ; on hydrolysis in acid or alkaline solution, it yields diphenyl-
TU'TT.pa

thiohydanto'in, CHPh<[
li-ov,'

which melts at 233°.

Ethyl phenyluranilidacetate, NHPh-CO-NH-CHPh-COOEt, is ob-

tained as a colourless, crystalline powder by treating ethyl

phenylamidoacetate with phenylcarbimide in ethereal solution ; it*

melts at 165°, and on hydrolysis with dilute potash, yields the acid

NHPh-CO-NH-CHPh-COOH, which melts at 154°, and is also formed
by heating diphenylthiohydautoin with potash.
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Ethyl ethylurethanophenylacetate, COOEt-NH'CHPh-COOEt, is pre-

pared by the mutual action of ethyl phenylamidoacetate (2 raols.) and
ethyl chloroformate (1 mol.) in ethereal solution; it crystallises from
dilute alcohol in long, white needles which melt at 54°. Ethyl-

urethanophenylacetic acid, COOEt'NH*CHPh*COOH, is formed by the

hydrolysis of the preceding compound with dilute potash, and melts,

at 155^'.

By the action of nitrous acid on methyl phenylamidoacetate hydro-
chloride, methyl phenylhydroxyacetate is produced, whilst the corre-

sponding ethyl salt is formed with nitrous acid and ethyl phenyl-

amidoacetate.

Ethyl phenylamidoacetate nitrite, NOa'NHs'CHPh'COOBt, is formed
from ethyl phenylamidoacetate hydrochloride and argentic nitrite in_

ethereal solution ; it crystallises in small, white needles, which melt

at 59° with evolution of nitrogen. Attempts to obtain ethyl phenyl-

diazoacetate from the preceding compound were unsuccessful.

J. B. T.

The Stereoisomeric and Polymeric Cinnamic Acids. By
C. LiEBERMANN (J5er., 25, 90—95).—F. Stohmann has furnished the

author with the heats of combustion of allocinnamic acid, a- and
/3-truxillic acid, and polycinnamic acid, and compared them with the

heat of combustion of cinnamic acid. Of these compounds, the most
labile, namely, allocinnamic acid, gives the highest heat of combus-
tion; cinnamic acid gives 5*2 cal, less. A similar difference is ob-

served in the case of the labile and stable forms of other substances.

The polycinnamic acids give lower heats of combustion than cin-

namic acid ; the lowest number being obtained in the case of the

most stable acid, also the one of highest molecular weight. The re-

lations of the heats of combustion calculated for the formula CgHgO^
are as follows :

—

Allocinnamic acid .. 1047"6 cal. y3-Truxillic acid. . 1040"1 cal.

Cinnamic acid 1042-3 „ a-Truxillic acid. . 1035-3 „

Polycinnamic acid 10210 cal.

From the comparison of the heats of formation of cinnamic acid

and allocinnamic acid taken in conjunction with the values obtained

for other stereoisomeric unsaturated acids, it appears, at first sight,,

easy to determine which of the two configurations,

^ Ph-C-H
, ,^ Ph-C-H

I. II and II. II J

H-C-COOH COOH-C-H

represents cinnamic, and which allocinnamic, acid. The author, after

a searching inquiry into the matter, comes to the conclusion that
neither the physical nor chemical properties of cinnamic acid provide
means of determining its formula with certainty.

If the cinnamic acids be compared with stereoisomerides of the

fatty acid series, then the physical and chemical properties seem to

indicate that allocinnamic acid : cinnamic acid as erucic acid : bras-

sidic acid, angelic acid : tiglic acid, and isocrotonic acid : crotonic

acid. Then, according to Wislicenus' well-founded supposition, the

experiments of Holt (Be^-., 24, 4120) on erucic and brassidic acid
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derivatives show that the fattj acids must be represented by the
axial symmetrical formula I, the elaldin acids by the plane symmetri-
cal formula II

—

^ X-C-H ^^ X-C-H
I. II

. II. II J

H-C-COOH' COOH-C-H

from vs^hich we may conclude that allocinnamic acid is represented

by formula I, and cinnamic acid by formula II.

If, however, the fundamental principle of Wislicenus' theory be
considered, namely, that the revolution of the carbon atom system, to

which the stereoisomerism is referred, is a consequence of the opposite

chemical affinities of the radicles combined with it, so that a positive

radicle of one carbon atom approaches a negative radicle of the other,

and vice versa ^ then tbe cinnamic acids differ from the fatty acids.

For if, in the latter, the alkyl is considered positive, the phenyl in the

former must be considered negative. From this point of view, the

cinnamic acids must be compared with those unsaturated acids in

which the two doubly-linked carbon atoms are each combined with a
hydrogen atom and a negative group ; then the analogues of the

cinnamic acids are fumaric and maleic acid. Now, from its physical

and chemical properties, allocinnamic acid corresponds with maleic
acid, and cinnamic acid with fumaric acid, whence the former should

be represented by formula II, the latter by formula I—the direct

opposite to the conclusion previously arrived at.

The author concludes that other methods must be employed to

settle the question. The determination of which two of the four
monobromocinnamic acids, C2lIPhBr-C00II, are derived from cin-

namic acid, and the investigation of the dihalogen derivatives pre-

pared from phenylpropiolic acid, are likely to throw some light on the

matter. But the experiments are difficult, since the reduction (re-

substitution) does not take place under all conditions ; thus, in alkaline

solution, the cinnamic derivatives yield hydrocinnamic acid, and in

acid solution, allocinnamic acid easily undergoes isomeric change to

cinnamic acid. E. C. R.

Diiodocinnamic Acid. By C. Liebeemann and H. Sachse {Bar.,

24, 4112—4118; compare Abstr., 1891, 1483).—Diiodocinnamic
acid, CPliKCI-COOH, is readily prepared by mixing phenylpropiolic

acid with 10 per cent, of anhydrous ferrous iodide, and adding iodine

in carbon bisulphide solution ; the reaction requires 10 days for com-
pletion ; the acid crystallises in the monosymmetric system, a : b : c

= 0-2093 : 1 : 0-5008 ; (3 = 69° 38-5'. The sodium salt crystallises

with 3H2O ; the calcium salt is deposited from water in lustrous

plates. On heating the silver salt at about 70°, phenyliodoacetylene,

CPhiCI is formed, the silver combining with a ^-iodine atom. Tri-

iodocinnamene, CPhI!Cl2 is formed by the addition of iodine to the

preceding compound, and crystallises from alcohol, on the addition of

water, in colourless needles melting at 108°. The same compound is

also obtained by the action of iodine, in potassium iodide solution, on
the silver salt of phenyl acetylene.

Biiodostearolic acid, C18H32O2I2, is prepared in a similar manner to
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diiodocinnamic acid, but fclie reacfcion proceeds more slowly, and the

compoand is difficult to purify ; it crystallises from alcohol on the

addition of water, and melts at 50—51°. The ammonium salt crystal-

lises in small, lustrous plates ;
the silver salt decomposes at 100°, and

yields an iodo-acid, which is being further investigated.

BiiodohehenoUc acid, C22H40O2I2, is prepared like the preceding com-
pound, and melts at 47°

; in appearance, it closely resembles behenolic

acid. The silver salt decomposes on heating with the formation of

silver iodide.

The authors have shown with what diffi^culty unsaturated acids

form iodine additive compounds; they point out the bearing of

this fact on the interpretation of the " iodine values " obtained in the

analysis of oils and fats by Hiibl's method ; they have treated a
number of pure unsaturated acids with Hiibl's reagent, but in no case

succeeded in isolating any iodine additive compound ; the reaction

appears to be very complicated, and may consist in the addition of

chlorine to the unsaturated acid. J. B. T.

An Isomeric Dichlorhydrin Metahydroxybenzoate. By C.

GoTTiG (Ber., 24, 3845—3848; see also Abstr., 1891, 1482).—The
author has examined the amorphous fatty compound obtained, together

with /3- dichlorhydrin metahydroxybenzoate, by the action of hydrogen
chloride on a solution of metahydroxjbenzoic acid in glycerol. He
believes this compound to be a stereoisomeride of /3-dichlorhydrin

metahydroxybenzoate, and names it iso-;S-dichlorhydrin metahydroxy-
benzoate.

Iso-ft-dichlorhydrin metahydroxybenzoate is obtained when the above
reaction is allowed to proceed at a temperature of 120—140°. It is

purified by crystallisation from absolute alcohol, melts at 76—79°, is

easily soluble in alcohol, ether, benzene, and carbon bisulphide,

sparingly so in cold water, and forms nodular aggregates or needles.

When boiled with water, it is converted into its crystalline isomeride.

When warmed with alkalis, it is decomposed into epichlorhydrin and
metahydroxybenzoic acid, the latter undergoing partial decomposition.

E. C. R.

Phenyl-a-hydroxycrotonic Acid. By F. Tiemann (Ber., 24,
4065—4073).—In this paper, an account is given of the work already

done by others on phenyl-a-hydroxycrotonic acid (Matsmoto, this

Journal, 1876, i, 80 ; Peine, Abstr., 1884, 1344 ; Pinner and Lifschiitz,

ibid., 1887, 1054), and the outline of an investigation carried out at

the author's suggestion by Biedermann (see following abstract).

A. R. L.

Derivatives of Phenyl-a-hydroxycrotonic Acid. By J.

Biedermann (Ber., 24, 4074—4082 ; compare preceding abstract).

—

^l-Blienyl-'^i-bromo-a.-hydroxybutyric acid,

CHPhBr-CH2-CH(0H)-C00H,

separates as a crystalline mass when phenyl-a-crotonic acid is dissolved

in aqueous hydrogen bromide saturated at 0°
; when crystallised from

alcohol, it forms white needles, melts at 126°, and is readily soluble in
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alcohol, ether, and chloroform, but insolable in li^hfc petroleum.

fl-FTienyl-oL-liydroxyhutyro-^l'lactone, CHPh<:^ I

, is ob-

tained :— (1) When the bromo-acid is boiled with water, the solution

neutralised with sodium carbonate, and extracted with ether
; (2) when

the bromo-acid is heated with dilute sodium carbonate solution
; (8)

when the same compound is treated with sodium amalgam, and the
solution acidified from time to time with sulphuric acid

; (4) when
phenyl-a-hydroxycrotonic acid is boiled with dilute sodium carbonate.

It crystallises in broad needles, melts at 39°, and dissolves readily in

most solvents, but is only sparingly soluble in water and light petr-

oleum ; its solutions have a neutral reaction. ''/-Fhenyl-a<y.dihydroxy-

hutyric acid cannot be prepared, as it readily passes into the lactone,

but its salts are obtained when the lactone is dissolved in solutions

of the alkalis or alkaline earths. The hydrazide,

OH-CHPh-CH2-CH(OH)-CO-N2H2Ph,

is obtained by boiling an alcoholic solution of the lactone and phenyl-

hydrazine (equal mols.) for 6—8 hours. It crystallises from benzene
containing a little alcohol in white needles, melts at 133°, is decom-
posed by alkalis, and gives a reddish-violet colour with ferric chloride.

rf-Phe7iyl-a-acetoxycrotonic acid, CHPh!CII'CH(OAc)*COOII, is pre-

pared by heating well dried phenyl-a-hydroxycrotonic acid with acetic

chloride in molecular proportion until the evolution of hydrogen
chloride ceases ; the product, after cooling, is collected, and when re-

peatedly crystallised from glacial acetic acid forms bright, yellow

needles, melts at 118°, and is readily soluble in alcohol and ether,

but insoluble in cold water, benzene, light petroleum, and chloroform.

Boiling alkalis hydrolyse it.

r^-Fhe^iylcroton-oc-lactone, CHPh!CH'CH<^ i
, is produced when dry

CO
phenyl-a-hydroxycrotonic acid is boiled with somewhat more than

one molecular proportion of acetic anhydride in a reflux apparatus

for five hours ; it crystallises from glacial acetic acid in bright red

leaflets, melts at 93°, and is sparingly soluble in boiling water, readily

so in alcohol and ether. On adding ferric chloride to its hot aqueous
solution, a red precipitate is produced, which redissolves to a green

solution on the addition of sodium carbonate ; it is reconverted into

the acid by alkalis. The p^enylhydrazide,

CHPh:CH-CH(OH)-CO-N2H2Ph,

obtained by heating an alcoholic solution of the a-lactone and phenyl-

hydrazine (equal mols.) on the water-bath for two hours, crystallises

from alcohol in white needles, melts at 154°, and is insoluble in water,

benzene, and light petroleum. It dissolves in alkalis undergoing
hydrolysis, but in concentrated sulphuric acid without decomposition.

The anilide, CHPh:CH-CH(OH)-CO-NHPh, formed by heating an
alcoholic solution of the a-lactone and aniline on the water-bath for

an hour, crystallises from alcohol in lustrous needles, and melts at 150°.

The amide, CHPh:CH-CH(0H)'C0NH2, prepared by adding an excess
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of alcoholic ammoiiia to the finelj-powdered a-lactone, allowing the
mixture to remain for several days, and finally digesting it on the
water-bath for 4—5 hours, crystallises from boiling water in white
needles, melts at 125° to a blue liquid, is soluble in alcohol, but only
sparingly so in benzene, and is hydrolysed by alkalis and ammonia.
When an alcoholic solution of phenyl-a-hydroxycrotonic acid and

phenylhydrazine (equal mols.) is boiled in a reflux apparatus for six

hours, a compound CieHul^aO, melting at 98'', is formed, which yields

a bromo-derivative CisHiaBr^aO, melting at 145°, and is, perhaps, a
derivative of phenylpyridazone (Ach, Abstr., 1890, 70) of the formula

cHPh<^jj-:^pj^>co. ^ ^ ^

A New Method of Preparing the Amide, Anilide, and
Phenylhyrazide of Mandelic Acid. By J. Biedermann (Ber., 24,
4083—4084).—When finely powdered mandelic acid (dried at 100°)

is heated with an excess of acetic anhydride for six hours in a reflux

apparatus, the product poured into water, and the resulting solution,

after neutralising with sodium carbonate, extracted with ether, the
corresponding a-lactone remains after distilling the ether from the

extract, as a syrup which solidifies to an amorphous mass on being
left over sulphuric acid. Mandelamide, agreeing with Tiemann
and Friedlander's description (Abstr., 1882, 56), is obtained when
the a-lactone is digested with an excess of ammonia in a closed

flask at 100° for six hours; mandelanilide (Reissert and Kayser
Abstr., 1891, 438), when the same compound is similarly digested
with an alcoholic solution of aniline for 10 hours ; and mandelic
phenylhydrazide melting at 182° (Reissert and Kayser, Abstr., 1890,

155), when it is heated in a reflux apparatus with an alcoholic solution

of phenylhydrazine in molecular proportion for five hours.

A. R. L.

Paraxylalphthalide. By A. Ruhemann (Ber., 24, 3964—3976).
—Paratolylacetic acid, like phenylacetic and metatolylacetic acids

(Abstr., 1891, 200), readily unites with phthalic anhydride on heat-

ing, with elimination of water and carbonic anhydride and formation
of a phthalide. The two compounds are heated together with a little

anhydrous sodium acetate, first at 230°, and after a time at 255°, the

cooled product being powdered and recrystallised from boiling alcohol.

Paraxylalphthalide, CO<^Q^__^>C!CH*C6H4Me, is thus obtained in

beautiful, yellow needles melting at 151°, sparingly soluble in alcohol

and ether, more readily in boiling benzene, and easily in hot acetic

acid. It combines directly with bromine, forming a dibromidej

CieHizBraOa, which crystallises from ether or chloroform in white,

lustrous prisms, and melts at 150° with violent evolution of bromine
and hydrogen bromide.
When fused with potash, paraxylalphthalide yields the potassium

salt oi jparamethyldeoxyhenzdinorthocarhoxylic acid,

CeH.Me-CH^-CO-CeH^-COOH

;

VOL. LXII. 2 h
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tlie free acid crystallises from alcohol in white, lustrous plates, and
melts at 126°. By the action of hydroxylamine, it probably first yields

the oxime, the latter then losing water, forming an oxiTnidolactone,

nrk rk XT
^ ' ^^^^^ crystallises in slightly pink needles and melts

at 126°. Alcoholic ammonia at 100° converts paraxylalphthalide into

the amide of the above acid, CeHiMe'CHo-CO'CeHi-CONHs, which melts
at 135—140°, and very readily loses water, forming paraxylalphthal-

C IT
imidine, CO<^^%T^^G''dl'C^^^•, this substance crystallises in well

developed, yellow, rhombic prisms, and melts at 203—204°. When
subjected to the action of phosphorus and hydriodic acid, it takes up
2 atoms of hydrogen forming paraxylylphthalimidine,

CO <^-jy^jj_]> CH'CHz'CtHt,

which crystallises from hot water in long, lustrous needles and melts

at 149°. Towards dehydrating agents it behaves in a manner similar

to benzylphthalimidine (Abstr., 1888, 143), yielding a compound of

unknown constitution. Paraxylalphthalimidine is acted on by
nitrous acid in chloroform solution, with formation of nitropara-

ISTH-
xylaljphthalimidine, CO<^p tt >-C!C(K02)C7H7, an intermediate di-

iiitro-additive compound being probably formed. The nitro-compound

forms lustrous, yellow needles, and melts at 227° with decomposition.

Nitrous acid also gives with paraxylalphthalide, in the first place, an

unstable c^mii^ro-additive compound, i ]>C(N02)*CH(]^02)*C7H7,

which melts with vigorous decomposition at 240°, and on boiling with

alcohol, yields nitrojoaraxylalphthalide, i ^C!C(N'02) '07117. The
C6H4

latter melts at 205—207°, decomposing at the same time, like the nitro-

derivatives of metaxylalphthalide and benzalphthalide, into phthalic

nnhydride and paratolyl isocyanate. With boiling aqueous potash, it

yields phthalic anhydride, and a substance which is apparently para-

tolylnitromethane.

J3y the action of phosphorus and boiling hydriodic acid, nitropara-

xylalphthalide is, like the corresponding metaxylal- and benzal-de-

rivatives, converted into an isomeride of paraxylalphthalide, namely,
pTJ'p.p TT

isoparaxylalphthalide, C6H4<^ '1 ^ ^
; the latter forms white,

OCJ' o
prismatic crystals, melts at 116°, and is converted by alcoholic

pXT'p.p TT

ammonia at 100° into isoparaxylalphthalimidine, 06H4<^ 1 ,

which crystallises in long, pointed prisms, and melts at 226—228°.

When this substance is treated with phosphorus oxychloride at 100°,

pHIO'C H
it yields a,-cMoro-(3-paratolylisoquinoUnef CeRi<^Q '^

, which
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crystallises in lustrous plates, melts at 70—71°, and on reduction

with phosphorus and hjdriodic acid, yields ^-paratolylisoquinoline,

CJIi<^ ' ' . The latter crystallises from light petroleum in

lustrous, white needles, melts at 78°, and has basic properties. The
hydrochloride and hydrohromide form compact, white prisms, the

hydriodide long needles, the chromate reddish needles, the picrate

yellow needles, and the platinochloride, (Oi6Hi3N)2,H2PtCl6, yellowish-

brown, arborescent groups of needles. H. G. G.

Preparation of Nitrososulphonic Acids. By H. Limpricht (5er,,

25, 75—77).—The method consists in adding metanitrobenzene-

salphonic chloride in small quantities at a time to a concentrated

solution of sodium sulphite. The sulphonic chloride dissolves with
slight development of heat, and the action is completed by heating

on the water-bath. Care must be taken that the mixture does

not become acid, and from time to time a few drops of concen-

trated sodium hydroxide is added. The solution is evaporated to

dryness, extracted with alcohol (95 per cent.), the alcohol distilled

off, the dry residue extracted with absolute alcohol, and the alcoholic

solution evaporated to dryness. The product is treated in this

way until it contains neither sulphate nor chloride ; or the pure
substance may be obtained by dissolving the product obtained
by extraction with alcohol in water, adding silver nitrate until

all the chloride is precipitated, and then converting the nitroso-

sulphonic acid into silver salt by the further addition of silver

nitrate.

Sodium nitrosobenzenesulphonate, ISrO-C6H4'S03^a + 2H20,is easily

soluble in water and hot alcohol, crystallises in crusts of small, lustrous

leaflets, gives Liebermann's reaction, and when treated with potassium
permanganate in aqueous solution, is converted into nitrobenzenesulph-
onic acid. The silver salt, which is precipitated in slender, yellowish

needles on adding silver nitrate to a dilute solution of the sodium salt, is

somewhat sparingly soluble in boiling water, and crystallises, on cool-

ing, in long, slender needles. The harium salt crystallises in long, white
needles, is easily soluble in cold water, and explodes when heated on
platinum foil. The free acid, obtained by decomposing the silver

salt with hydrochloric acid, crystallises from concentrated solutions

in white needles, and is converted into a resin, insoluble in water, by
evaporating its solution with hydrochloric or sulphuric acids.

The nitroso-acids obtained from orthonitrotoluenesulphonic acid and
nitronaphthalenesulphonic acid by this method have properties similar

to the above.

Experiments to obtain the nitroso-acids from the salts of the nitro-

sulphonic acids, instead of from the chlorides, gave negative results

;

:is also did experiments to obtain the nitroso-acids from the chlorides
of ortho- and meta-nitrobenzoic acids. E. C. R.

Action of Sulphurous Acid on Isonitroso-compounds. By
M. Schmidt (J. pr. Chem. [2], 44, 513—535; compare Abstr,, 1887,

2 & 2
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549, 635; 1888, 913; 1890, VSOr>).—Benzylamidosulphomc acid,

CvHv'NH'SOaH + -^HaO, is the product of the action of sulphurous
anhydride on an aqueous solution of /3-benzylhydroxylamine hydro-
chloride (Behrend and Leuchs, AnnaUn, 257, 223 ; Abstr., 1889, 500,

703) ; it forms white, crystalline aggregates, melts at 180° with de-

composition, and is unstable, the sulphonic group readily forming
sulphuric acid with the water of crystallisation ; its alkali salts are
soluble in water.

Dihenzylamidosulplionic acid, N(CiH7)2*S03H + H2O, is prepared
by adding finely-powdered /3-dibenzylhydroxylamine (Behrend and
Leuchs, loc. cit.) to a boiling 40 per cent, aqueous solution of sodium
hydrogen sulphite, as long as it dissolves pretty freely, and filtering

while hot. A copious separation of felted, thin, tabular crystals,,

together with some needles, occurs on cooling the solution ; the tables

are separated from the needles by cold water, which dissolves the

former, the solution yielding the sulphonic acid on the addition of hydro-
chloric acid. When freshly prepared, it is soluble in cold water, but,

after drying, it is only soluble in hot water, whereby it loses sulphur

;

the solution is precipitated by hydrochloric acid, but not by acetic

acid. It melts at 160°, or, when quickly heated, at 170° with decom-
position. It dissolves in ammonia, hot alcohol, and glacial acetic acid

;

the ammoniacal solution does not reduce silver nitrate. Attempts to^

prepare its salts were unsuccessful on account of its instability ; when
alcoholic silver nitrate is added to its solution in alcohol, silver sulph-

ate is precipitated ; ammonia and sodium hydroxide both give white
precipitates, soluble in excess, when added to its solution. When the
ammonia precipitate is dissolved in nitric acid, white needles of dl-i-

henzylamine nitrate, melting at 190° and soluble in water, crystallise

out.

When an aqueous solution of acetoximeis saturated with sulphurous
anhydride, amidosul phonic acid (m. p. 200°) is formed (compare
Pechmann, Abstr., 1887, 1103; 1888, 146).

No definite results were obtained from the action of sulphurous-

anhydride on nitrosophenol, nitrosoresorcinol, or dinitroso-orcinol ; a

brown liquid, which strongly reduced ammoniacal silver nitrate, was
produced in each case, but attempts to crystallise the contained com-
pound failed. Nitrosothymol is not attacked by sulphurous acid,

whether applied in the form of sulphurous anhydride in water, or of

sodium hydrogen sulphite.

a-Amido-fi-naphtholsulphonic acid is best obtained by adding finely-

powdered a-nitroso-/:J-naphthol to a boiling 35 per cent, solution of

sodium hydrogen sulphite, as long as it dissolves to a bright, yellow

solution, filtering, and adding concentrated hydrochloric acid to the

hot filtrate
;
prismatic needles separate when the liquid cools, and are

purified by recrystallising from sodium hydrogen sulphite solution,

when they are obtained as pale yellow needles, which become
reddish when exposed to air. The acid is insoluble in water, alcohol,

ether, and benzene, but dissolves in sodium acetate solution, ammonia,
and other alkalis, from which it is precipitated by hydrochloric

acid ; it also dissolves in concentrated sulphuric acid. Its alkaline

solutions readily oxidise on exposure to air, and it reduces am-
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moniacal silver solutions very readily. "When it is heated with
concentrated hydrochloric acid at 150—160° in a sealed tube, the

sulphur is entirely converted into sulphuric acid, ammonia and a
black nitrogenous mass being at the same time produced. When
lieated on platinum foil, it intumesces and decomposes with evolu-

tion of a deep violet vapour. The author compares the above
properties with those of the four known amido-/3-naphtholsulph-

onic acids, and shows that his acid is different from any of the

others.

When oxidised, a-amido-/3-naphtholsulphonic acid yields sulphuric

acid, but no other definite product has been isolated. No success

attended efforts to prepare its salts. When treated with sodium
nitrite and sulphuric acid, it yields yellow needles of what seems to

be a nitro-derivative.

a-Amido-^-naphtholsulphonic acid is also the main product when
sulphurous acid acts on chloro-/3-iiaphthaquinone-a-oxime and on
trichloro-y3-ketohydronaphthalene-a-oxime (Zmcke, Abstr., 1890,

1146).
fi-Amido-o(.-naphtholsulpho7iic acid is obtained by adding hydro-

chloric acid to a solution of y3-nitroso-a-naphthol in 35 per cent,

sodium bydrogen sulphite ; it crystallises from dilute sodium hydro-
gen sulphite solution in white aggregates of needles (with 1^ mols.

H3O), which become pale-grey iu air. It is more stable than the

isomeride described above ; it can be heated at 120^ without de-

composition, is difficultly combustible, and does not lose sulphuric

acid when treated with oxidising agents. The whole of its sulphur
is not removed by hydrochloric acid at 150°. It dissolves in

boiling water and sodium hydrogen sulphite solution; the latter

solution has a blue fluorescence when dilute, but less blue than
that of the isomeride. It is insoluble in alcohol, ether, and benzene

;

its solutions in the alkalis are easily oxidised, and it reduces ammo-
niacal silver solution. No nitro-derivative was obtained. This acid

differs from Witt's amido-a-naphtholsulphonic acid in colour, form,

and solubility.

Sulphurous acid is without action on a-nitroso-a-naphthol or

ethylnitrolic acid.

The author deduces the following generalisations from the fore-

going facts :

—

TTTD

Isonitroso-derivatives of the general formula HO*N<[ti ^ form

substituted amidosulphonic acids when acted on by sulphurous acid.

Isonitroso-derivatives of the general formula Rn'NOH may be
divided into three classes, according to their behaviour with sodium
hydrogen sulphite solution, viz. :— (1) Such as are easily soluble

liierein ; these yield no amidosulphonic acid. (2) Such as are soluble

in a boiling solution thereof ; these yield amidosulphonic acids, at the

same time undergoing a reduction analogous to the conversion of

quinone into quinol. (3) Such as are unattacked by the solution

thereof. A. G. B.
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Aromatic Thiosulphonic Acids. By R. Otto and A. Rossing
(Ber., 24, 3874—3883).—The authors have made experiments with
the object of obtaining the tetrathio-compound mentioned in a former
paper (Abstr., 1891, 924) in an easier manner, but without success.

A concentrated aqueous solution of potassium toluenethiosulphon ate

(2 mols.) was allowed to remain in a closed space exposed to the
vapours of bromine (2 mols.) at the ordinary temperature until the

bromine was absorbed. The product consisted of a mixture of the
pentathio- and trithio-compounds with a small quantity of the tetra-

thio-compound.
When a cold solution of potassium benzenethiosulphonate is mixed

with an excess of copper sulphate solution, a crystalline precipitate

of a double salt, 3PhS02SK,2(PhS02S)2Cu2,3H20, is obtained, which,
when extracted with the usual solvents for polythio-compounds, yields

the pentathio- and trithio-compounds. The double salt is stable in air

;

when heated with potassium hydroxide, it is decomposed with forma-
tion of cuprous hydroxide, the latter being quickly converted into

copper sulphide, and, when heated alone, it is decomposed above 100".

When treated with copper sulphate, potassium toluenethiosulph-

onate behaves in an exactly similar way.
The authors have examined the action of phosphorus pentachloride

on the polythio-compounds to determine if a chloride of the formula
PhSOa-SCl is formed.
The trithio-compound of benzene, (Ph 802)28, when treated with

phosphorus pentachloride, yields phosphorus trichloride, sulphur
dichloride, and benzenesulphonic chloride. The product of the reaction

was boiled with ammonia, when benzenesulphonamide was obtained,

but no trace of an amine or salt of the acid PhSOoS'SH could be
detected.

The pentathio-compound of toluene, (071178028)28, behaves in a
similar way, and yields toluenesulphonic chloride, sulphur dichloride,

and phosphorus trichloride.

The authors have also studied the action of phosphorus trichloride

and oxychloride on alkali salts of thiosulphonates, in the hope of ob-

taining chlorides from which, by the action of potash, the thio-acid

could be regenerated. The action, however, takes a different course.

Dry potassium benzenethiosulphonate is mixed to a thin paste

with phosphorus oxychloride, gently warmed for some hours, then
heated to boiling, and the cold product poured into excess of cold,

dilute soda solution. A thick, insoluble oil is thus obtained which, when
treated with ammonia, partially dissolves, and yields benzenesulphon-
amide and a very small quantity of benzenethiosulphonate. The
product insoluble in ammonia consists of benzene disuiphoxide,

Ph802*8*Ph. It is converted into phenyl bisulphide and potassium
benzenesulphinate by boiling with potash. The benzenethiosulphonic

acid is thus chiefly converted into the sulphonic chloride. In order

to determine if the benzenesulphonic chloride is obtained through the

formation of sulphinic acid, dry sodium benzenesulphinate was heated

with excess of phosphorus oxychloride, when condensation products

of the sulphinic acid were obtained, and only a very slight smell of

benzenesulphonic chloride could be detected.
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Potassium benzenetliiosulphonate and phosphorus tricHoride gave
benzenesulphonic chloride, only traces of salts of thiosulphonic acid,

and phenyl bisulphide. Sodium benzenesulphinate and phosphorus
trichloride yielded phenyl bisulphide. E. C. R.

Nitrosulphobenzoic Acid. By Hausser (Bull. 8oc. Ghim. [3],

6, 391—395).—Hart has obtained salts of the acid

S03H-C6H3(N'Oa)-COOH [=2:4:1]

by the oxidation of calcium nitrotoluenesulphonate with potassium
permanganate. The author oxidises the corresponding potassium

salt. 60 grams of potassium nitrotoluenesulphonate, 86 grams of

potassium permanganate, and 4500 c.c. of water are heated together

on the water-bath for 8—10 hours. The product is cooled, filtered,

and concentrated to 500 c.c, when it yields a crop of silky needles.

The filtrate is concentrated to 250 c.c. ; crystals like those of the first

crop first appear; when these begin to appear opaque, the liquid

is rapidly filtered, and it then yields the dipotassium salt of nitro-

sulphobenzoic acid. The yield from the foregoing quantities is

19 grams of nearly pure, dry salt from the third crystallisation.

About 15 grams of the original substance is recovered from the first

crystallisation, and a further quantity of the dipotassium salt may be
obtained from the second crystallisation by treatment with boiling

alcohol, which dissolves out the potassium nitrotoluenesulphonate.

The total yield of oxidised salt is from 45 to 50 per cent.

Dipotassium nitrosulphohenzoate, S03K'C6H3(N02)*COOK, is difficult

to purify by crystallisation. The acid salt may easily be purified ; it is

mixed with a slight excess of potassium carbonate, and the product re-

crystallised from 60 per cent, alcohol, when it forms large, short prisms
free from water. The monopotassium salt, S03K*C6H3(N'02)*COOH
+ H2O, is obtained by the action of sulphuric acid on the dipotassium
salt, from which it may be distinguished by the longer crystals

formed. Excess of sulphuric acid does not decompose this salt. The
lead salt, 2C7H3NS07Pb,5H20, is obtained by heating equivalent

quantities of the dipotassium salt and normal lead acetate with
15 times their weight of water, filtering rapidly, and allowing to

crystallise ; it forms short, large prisms. It loses its water with
difficulty ; but 2 mols. are eliminated on boiling for two hours with
water. It is insoluble in cold water ; hydrogen sulphide barely pro-

duces a coloration in the mother liquors. It has not been obtained
free from potassium ; several hours boiling with water fails to ab-

stract the whole of this impurity.

The free acid, S03H-CgH3(N'02)-COOH, is obtained from the lead

salt by suspending the latter in 15 times its weight of water and
boiling for 20 minutes with the theoretical quantity of sulphuric

acid. The product is cooled, filtered, and evaporated down as far

as possible. On cooling, it forms a crystalline mass which is treated

with a little 95 per cent, alcohol. The alcoholic solution when crys-

tallised over alcohol, gives long, prismatic needles melting at 71—72*
;

by very slow evaporation, tables are obtained. The acid is very
hygroscopic ; it loses water in a vacuum over sulphuric acid, when
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a form containing 2H2O is obtained, which fuses at 120—125°, loses

water, and resolidifies. The anhydrous acid formed fuses at 146°.

It crystallises in prismatic bundles. W. T.

Acetylhydrindigotin and Acetylindigotin. By C. Liebermann
and D. F. Dickhuth (Ber., 24, 4130—4136).

—

Diacetylindigotin,

CO— CO—
C6H4<^-»^ * >-CIC<[-pa-A >C6H4, is readily prepared by the action

of nitrous acid on diacetylhydrindigotin in glacial acetic acid ; . it

may also be obtained by the action of oxidising agents, such as

chlorine, bromine, chromic anhydride, or nitric acid, on diacetyl-

hydrindigotin, or by the treatment of indigo with acetic chloride in

acetic anhydride solution. The compound is very sparingly soluble

in organic media, and crystallises from benzene in lustrous, red,

tetragonal pyramids which melt at a high temperature. In solution,

the compound exhibits characteristic absorption bands between D
and E ; on treating the acetyl derivative with alkalis, indigo is quan-
titatively regenerated.

The authors remark on the curious change of colour from blue to

red produced by the introduction of two acetyl groups into the

indigotin molecule.

Acetylhydrindigotin is insoluble in alkalis; it therefore has the

CO- CO-
formula C6H4<-|^. >CH*CH<-^^ . >C6H4, and is termed the

Y^-form ; an isomeric /3-modification,

is obtained by cautiously heating acetylindigotin (17 parts)with phenyl-
hydrazine (11 parts) in benzene solution ; there is a considerable evolu-

tion of nitrogen, and a heavy, colourless, crystalline powder is formed
;

this is not acted on by nitrous acid ; it dissolves in dilute alkalis at

ordinary temperatures with formation of indigo, whilst, on boiling

with alcohol, acetylindigotin is produced.

Tetracetylhydrindigotin^ C6H4<[t^ a ^C*C<^^ a ^^&^i^ is formed

by the action of zinc-dust, acetic anhydride, and sodium acetate on
diacetylindigotin ; the compound is very sparingly soluble, and is

deposited from glacial acetic acid as a crystalline powder ; it melts

at 258° with decomposition, is insoluble in alkalis at ordinary tem-
peratures, but, on boiling, the solution yields indigo.

J. B. T.

Synthesis of the Diamidocarbazole obtained from Carbazole.
By E. Tauber (Ber,, 25, 128—133).—The diamidocarbazole which is

prepared according to a patent of the Bad. Anilin- und Soda-Fabrik,

when converted into its tetrazo-derivative, yields with salicylic acid a

yellow dye, carbazole-yellow, which dyes unmordanted cotton. From
these properties, it was expected that the diamidocarbazole contained

both amido-groups in the para-position relatively to the diphenylene
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bond. The author has alreadjprepared the diamidocarbazole of this con-

stitution, and has shown that it is not identical with the compound
prepared according to the above patent (Abstr., 1891, 227). He has
succeeded in synthesising the latter compound as follows :—The acetyl

derivative of diorthamidodiphenyl is nitrated, and the product
hydrolysed, when a diparanitraniline is obtained ; this is reduced to

diparaphenylenediamine, and the latter converted into diamidocarb-

azole by heating with hydrochloric acid.

Dimetanitrodiorthamidodiphenyl is obtained as follows :—Pure
diorthamidodiphenyl is acetylated by heating it with acetic acid

containing one-third its weight of acetic anhydride {Ber., 24, 199).

The dry acetyl compound is dissolved in five times its weight of ice-

cold, concentrated sulphuric acid, and finely-powdered potassium

nitrate (2 mols.) added to the solution at 10°. When no further

reaction can be detected by the thermometer, the mixture is

saturated with aqueous potash and warmed on the water-bath. The
yellowish-brown powder thus obtained is dissolved in hot hydro-
chloric acid (20 per cent.), precipitated with water, and crystallised

from a mixture of phenol and alcohol. It crystallises in small,

golden-yellow prisms having a violet reflex, melts at about 285'',

but darkens at 250°, and becomes tarry at 280°. It is insoluble in

ether, benzene, toluene, and light petroleum, very sparingly soluble

in water, chloroform, and alcohol, easily so in boiling phenol, and has
very feeble basic properties.

JDiparaphenylenediaTnine, Ci2H6(NH2)4 [= 2:5:2': 5'], is obtained
in the form of its hydrochloride by reducing the preceding compound
with tin and hydrochloric acid. The base is precipitated from the

solution of its easily soluble hydrochloride by strong aqueous potash

;

by ammonia or dilute potash, it is not precipitated. It crystallises

from boiling toluene in aggregates of colourless needles, melts at

168°, is easily soluble in water, alcohol, and chloroform, sparingly so

in boiling benzene, toluene, and ether, and insoluble in cold benzene,

toluene, and light petroleum. Both the hydrochloride and the sulphate

are easily soluble. The constitution of the base is deduced from the

following observations :—It does not react with orthodiketones such
as dibenzoyl and dihydroxytartaric acid ; when diazotised with nitrous

acid, it does not yield a dye ; hence the amido-groups are not in the

ortho- or para-position relatively to each other. It gives the indamine
and indophenole reactions characteristic of paradiamines.

NH2 NH2

Diamidocarbazole, \ / \ /, is obtained by heating

^J^fH
diparaphenylenediamine for 10 hours in a sealed tube with five times
the quantity of hydrochloric acid (15—20 per cent.) at 180—190°.

The product is diluted with water, warmed with a little stannous
chloride, the tin precipitated with hydrogen sulphide, the filtered,

colourless solution evaporated until it contains 3—5 per cent., and
mixed then with an equal volume of hydrochloric acid (25 per cent.).

On cooling, the hydrochloride separates in tufts of long, white, lustrous

needles. The free base is obtained in silvery leaflets by precipitating
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a hot solution of the hydrochloride with ammonia; it darkens at
260°, does not melt at 290°, is insoluble in ether, almost so in cold
water, sparingly soluble in hot water, somewhat sparingly so in
benzene, toluene, and alcohol, and when damp is acted on by the air.

The hydrochloride is somewhat easily soluble in water, and quite in-

soluble in cold 10 per cent, hydrochloric acid. Tho sulphate is not
precipitated by the addition of sulphuric acid to a solution of the
hydrochloride unless the latter is concentrated, but separates in
beautiful needles on adding sodinm sulphate to very dilute solutions,

and is easily soluble in dilute hydrochloric acid, sparingly so in water.

E. C. R.

Diphenylenazone. By E. Tauber {Ber., 24, 3883—3886 ; see also

this vol., p. 183).—Diphenylenazone, <^ \—(^ \ sublimes

with difficulty in bright, greenish-yellow needles, melts at 156°, and
is not volatile with steam. The aurochloride and platinochloride are

very sparingly soluble in water, and crystallise in yellow needles. The
chromate is obtained in beautiful, red needles by adding a hot solution

of chromic acid to a hot solution of the phenazone in dilute sulphuric

acid, and is very sparingly soluble. The picrate is obtained by mixing
very dilute, hot benzene solutions of the two components ; on cooling,

it separates in feathery, brown needles, is very sparingly soluble,

coagulates at 190°, and melts at 194°. The hydrochloride is obtained
by adding a hot saturated solution of the phenazone to excess of

hydrochloric acid and allowing the mixture to cool slowly. It crys-

tallises in flat prisms, having a bronze lustre, and can be dried in the

air without decomposing, but in a vacuum, or on gently warming, it

loses hydrogen chloride ; it is also decomposed by water. Di-

phenylenazone is extremely stable towards oxidising agents. When
treated with zinc and hydrochloric acid or tin and hydrochloric acid,

the azo-group is converted into the hydrazone group. Stannous
chloride and alcoholic ammonium sulphide are without action on it.

When treated with bromine in benzene solution, it yields a brick-red,

crystalline precipitate, which turns yellow on drying.

It is distinguished from phenazine by the following properties,

besides those given above :—It dissolves in concentrated sulphuric

acid with a sulphur-yellow coloration, and its hydrazone gives the

same colour ; whilst phenazine gives a blood-red and its hydrazone a

green coloration. E. C. R.

Benzaldiphenylmaleide and its Derivatives. By Gr. Cohn
(Ber., 24, 3854—3874).—The author, in conjunction with Gabriel,

has shown that benzaldiphenylmaleide is formed by the action of di-

phenylmaleic anhydride on phenylacetic acid with elimination of

water and carbonic anhydride (this vol., p. 178).

CPh'CPh
Paraxylaldiphenylmaleide, • * >C:CH-C7H7, is obtained in

the same way by the condensation of paratolylacetic acid and di-

phenylmaleic anhydride. It crystallises from acetic acid in yellow
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needles, melts at 165°, and is more easily soluble in alcohol and acetic

acid than benzaldiphenylmaleide.
PPh'CPh

mbromobenzyldi^henylmaletde, I ^CHPhBr, is obtained by

adding bromine (2 c.c.) to benzaldiphenylmaleide (5 grams) sus-

pended in chloroform (50 c.c), and allowing the mixture to evaporate

in a dish for 5—10 hours in a cold place. It is purified by washing
with acetone and then dissolving in chloroform and precipitating with

acetone. It forms large, hard, rhombic crystals when allowed to

crystallise slowly, melts at 154° with evolution of gas, and is easily

soluble in hot benzene, chloroform, and acetic acid, very sparingly so

in hot acetone.

CPh'CPh
Bromobenzaldiphenylmaleide, ' * >C:CPhBr, is obtained by

heating the preceding compound at 155—160°
; it crystallises from

acetone in well-formed, measurable crystals, belonging to the rhombo-
hedral system, and melts at 165°.

PPh'CPh
HydroxyhenzaldipTienylmaleide^ ^ ' ">C!Ph'OH, is obtained by

CO— o
dissolving the finely-powdered dibromo-compound in alcoholic potash

and boiling the solution for 5—10 minutes ; the product is poured
into water, the alcohol distilled off, and the cold solution precipitated

with hydrochloric acid. It crystallises in long, yellow needles, melts

at 205", but sinters at a somewhat lower temperature, is insoluble in

ammonia, easily soluble in potassium hydroxide, and is quantitatively

reprecipitated by carbonic anhydride.
CPh'CPh

Benzylhydroxydipheriylmale'ide, '^ * >>C(0H)*CH2Ph, is ob-
co— o

tained by warming benzaldiphenylmaleide (5 grams) with concen-

trated potassium hydroxide (25 grams) for some hours on the

water-bath or by boiling the mixture until the compound has melted
to a brown oil. The oil, which is the potassium salt of the new com-
pound, is dissolved in hot water ; the cold solution precipitated with
hydrochloric acid, and the precipitate crystallised from dilute alcohol

or dissolved in benzene and precipitated with light petroleum. The
potassium salt can easily be obtained pure by allowing the finely-

powdered maleide to remain with a molecular proportion of absolute

alcoholic potash for 24 hours with frequent shaking ; the yield is,

however, not so good as by the first method. It sinters at 170°,

melts at 183—185°, is easily soluble in alcohol, less so in benzene, very
slightly so in light petroleum, and insoluble in ammonia, but easily

soluble in sodium hydroxide. It is precipitated from solution by ex-

cess of soda, and from alcoholic solution by carbonic anhydride. It

does not yield an acetyl derivative or methyl ether, but, under these

experimental conditions, is reconverted into benzaldiphenylmaleide.
^-Phenacetyl-cc^-diphenylacrylamide,

NHz-CO-CPhiCPh-CO-CHaPh,

is obtained by heating benzaldiphenylmaleide (5 grams) with 10 per

cent, alcoholic ammonia (20 c.c.) at 100° for four hours. It is purified
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by crystallisation from alcohol, forms m.icroscopic, rhombic plates,

and melts at 203—204°.
CPh'CPh

Benzaldijohenylmaleimidine, ' ]>C!CHPh, is obtained by

adding the above amide in fine powder to boiling acetic acid. It is

purified by crystallisation from acetic acid, melts at 241—242°, and
is very sparingly soluble in boiling alcohol.

CPh'CPh
Bromohenzaldiphenylmale'imidine, I * ^CICPhBr, is obtained

by adding bromine as long as it is absorbed to the preceding com-
pound suspended in chloroform. It is purified in the same way as

bromobenzaldiphenylmaleide, crystallises in Avhite, felted needles, and
melts at 213—214^

^-Phenacetyl-oc^-diphenylacrylethylamide,

NHEt-CO-CPhiCPh-CO-CHaPh,

is obtained by the action of ethylamine on the maleide in the same
way as the above amide is by the action of ammonia. It crystallises

from benzene in aggregates of slender, white needles, and melts at

172—173°. When boiled with acetic acid, it is converted into benzal-

diphenylmaleinethylimidine. The latter crystallises from alcohol,

melts at 144—146°, and is easily soluble in most organic solvents.

CPh'CPh
Benzyldiphenylmale'ide, I ' ^CH*CH2Ph, is obtained by

CO O
gradually adding a mixture of benzaldiphenylmaleide (10 grams)
and amorphous phosphorus (5 grams) to 50 c.c. of boiling hydriodic

acid (sp. gr. = 1*7—1*96). After heating for some time in a reflux

apparatus, a brown oil is obtained floating on the liquid ; the mixture
is then boiled for 1—2 hours, and, on cooling, the oil solidifies. It is

treated with very dilute sodium hydrogen sulphite, dissolved in

alcohol, and sulphurous anhydride passed through the solution,

filtered, and the alcohol allowed to evaporate. It forms small, hard,

white crystals, melts at 127—128°, is easily soluble in chloroform,
alcohol, and benzene, sparingly so in light petroleum. It does not
give an additive compound with bromine, and is insoluble both in

ammonia and aqueous potassium hydroxide.
cc^h-Tri'plienyl-r^-liydroxy'projpylidenacetic acid^

C00H-CPh:CPh-CH(0H):CH2Ph,

is obtained by dissolving the preceding compound in warm alcoholic

potash. It crystallises from dilute alcohol or acetic acid in compact
needles, sinters at 120—140°, melts at 173—174°, is easily soluble

in ammonia and dilute sodium hydroxide and carbonate, and is pre-

cipitated as sodium salt by excess of sodium hydroxide or carbonate.

The silver salt is obtained in white flocks on adding silver nitrate to

a faintly ammoniacal solution of the acid. No definite compound
was obtained from it by heating. It is converted into benzyldiphenyl-

male'ide by the action of phosphorus oxychjoride.

CCPh'Ph
JBenzyldiphenylmale'iinidine, I

* ^CH'CH2Ph, is obtained by
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heating benzyldiphenylmaleide with alcoholic ammonia in a sealed

tube at 180° for seven hours. If the tube is slowly cooled, it crystal-

lises in aggregates of rhombic plates which are measurable. It is

purified by crystallisation from dilute alcohol, melts at 169—170°,

dissolves in chloroform, and is reprecipitated on the addition of ether.

The nitrosamine is obtained by suspending the maleimidine in benzene

and passing nitrous anhydride into the mixture until it dissolves ; the

benzene is allowed to evaporate off and the product crystallised from
methyl and then from ethyl alcohol. It melts at 135—136°, gives

Liebermann's reaction, is somewhat easily soluble in alcohol, and
yields benzaldiphenylraaleimidine with evolution of nitrous oxide

when boiled with potassium hydroxide.

If benzyldiphenylmaleimidine is warmed with dry phosphorus oxy-

chloride, it is converted into a compound which dissolves with a deep-

violet colour in alcohol, and is obtained as a brownish-red base on
precipitating the hot alcoholic solution with ammonia. The base is

sparingly soluble in alcohol, does not dye either wool or silk, gives a

brown solution with concentrated sulphuric acid and forms salts,

which are decomposed by water. It is probably analogous to the

compound obtained by Gabriel (Ber., 20, 2865) from benzylphthal-

imidine.

oc/SS- Tri2)henyl-^i-hydroxyprojpylidenacetethylamide,

NHEt-C0-CPh:CPh-CH(0H)-CH2Ph,

is obtained by heating benzyldiphenylmaleide with 10 per cent.

alcoholic ethylamine for 3—4 hours at 180° ; it crystallises from alcohol

in white needles, and melts at 194—196°.

CPh'CPh
Benzyldiphenylmale'inethylimidine, I

' ^CH'CHaPh, is ob-

tained in small quantities by boiling the preceding compound with

acetic acid. It is, however, best obtained by reducing the corre-

sponding benzal derivative with hydriodic acid and phosphorus. It

crystallises from alcohol in pale-yellow, nodular crystals and melts at

125°. The pure substance gives no coloured product with phosphorus
oxychloride ; when impure, it yields a compound which dissolves in

alcohol with a blue coloration, and on precipitation with ammonia it

yields a yellow base.

CPh'CPh
Hydroxynitrohenzyldiphenylmale'ide, ' ' >C(0H)*CHPh*N02,

is obtained by treating benzaldiphenylmaleide (5 grams) suspended
in benzene (30 c.c.) with a stream of nitrous anhydride, produced by
the action of arsenious anhydride on nitric acid (sp. gr. = 1*33)

.

The temperature must not be allowed to rise above 60°, and care

must be taken that all the male'ide dissolves. After a time, a white,

crystalline compound separates from the dark-green solution. It is

collected, dried on a porous plate, and crystallised from ether. The
yield amounts to 35 per cent. A somewhat larger yield is obtained

by suspending the lactone in 10 times the quantity of benzene,

adding two to three times the theoretical quantity ofnitrogen tetroxide,

and allowing the mixture to remain. The best yield, about 65 per
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cent., is obtained by nitrating in five times the volume of glacial acetic

acid, to which a few drops of water have been added. It melts at

123—125°, is sparingly soluble in cold benzene and acetic acid, easily

so in ether, is very unstable, and is decomposed by hot acetic acid and
alcohol, by prolonged boiling with benzene, or by heating with water.

When subjected to steam distillation, it is decomposed into phenyl-

nitromethane and diphenylmale'ic anhydride. The acetyl derivative^

CasHieNOsAc, is obtained on heating it in a sealed tube with four

times the quantity of acetic chloride for four hours at 100° ; it crys-

tallises from alcohol in rhombic, six-sided leaflets, melts at 166°,

sinters about 10° lower, and explodes when strongly heated.
PPh'PPh

Dinitrohenzyldiphenylmale'ide, I ' > 0(^62)'CHPh'NOz, is

obtained by evaporating the green benzene solution obtained in the

preparation of the preceding compound at about 30°, and purifying the

semi-solid mass thus obtained by washing it with ether and precipi-

tating the chloroform solution with ether. It forms a lustrous, crys-

talline powder, melts at 146° with decomposition, and is easily

soluble in chloroform and acetic acid, sparingly so in ether, and
only very sparingly in alcohol, which decomposes it. It is also

obtained by nitrating benzaldiphenylmaleide in boiling acetic acid.

CPh'PPh
Nitrohenzaldiphenylmalezde, 1 ' >C!CPh'K02, is obtained by

boiling the preceding compound with acetic acid or alcohol or by
heating it at its fusion point until evolution of nitrous fumes ceases.

It crystallises in yellow leaflets, melts at 175—177°, is easily soluble
in hot chloroform, somewhat sparingly so in ether and alcohol, begins
to decompose at 190°, and explodes violently when heated in a test

tube, yielding phenyl isocyanate and diphenylmaleic anhydride. When
dissolved in warm alcoholic potash, it is converted into the above
hydroxynitro-compound. When reduced with hydriodic acid and phos-
phorus, it is converted into a compound which the author believes to

PPh'P PItPTT
be isohenzaldiphenylmaleide, 1 * >^ U » melting at 118°. If the

latter is heated with alcoholic ammonia for some time at 100°,

it yields a compound which crystallises in long, white needles,
melts above 260°, and is very sparingly soluble in alcohol ; the

^^0Lth.OYhG\\QYQ^th\^ioheisolenzaldi'p'henylmale^midine, ^ ' *ii ,

and has obtained triphenylpyridine from it by treatment with phos-
phorus oxychloride and subsequent reduction.

Hydroxynitrohenzyldiphenylmaleimidine,

CPhlCPh

is obtained as a crystalline powder by passing nitrous anhydride into
an ice-cold mixture of benzaldiphenylmaleimidine (5 grams) sus-
pended in 20 c.c. of acetic acid and ^ c.c. of water. It is collected
on an asbestos filter, well washed with acetic acid, and dried on a
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porcelain plate and then in a vacuum. It is also obtained in small

quantity by nitrating in chloroform solution. By slowly evaporating

the ethereal solution, it is obtained in stellate groups of large crystals,

is sparingly soluble in cold acetic acid and benzene, easily so in hot

chloroform and ether, but insoluble in light petroleum ; it is decom-

posed by boiling with benzene and alcohol, and is very unstable,

turning yellow on exposure to air and also in a vacuum. When
subjected to steam distillation, it is decomposed into phenylnitro-

methane and diphenylmaleic anhydride.
PPh'PPh

Nitrohenzaldivhenylmalezmidine, ! ' ^-CiCPh'NOa, is obtained
CO

—

NtL
by allowing the preceding compound to remain 24 hours with acetic

chloride or by boiling it for a short time with this reagent. It crys-

tallises in yellow needles, melts at 201—202°, dissolves in concen-

trated sulphuric acid with a red coloration, which changes to yellow

on gently heating, and explodes about 260° with formation of phenyl
isocyanate and diphenylmaleic imide. When treated with alcoholic

potash, it is converted into a potassium salt, sparingly soluble in

alcohol, and, on adding water and distilling off the alcohol and then
adding hydrochloric acid to the cold solution, a yellow precipitate is

obtained which, on boiling, yields phenylnitromethane and diphenyl-

maleic anhydride.

By nitrating benzaldiphenylmaleimidine in benzene, a product is

obtained, together with nitrobenzaldiphenylmaleimidine, which crys-

tallises in beautiful, yellow, pointed forms built up of thin, quadratic

plates. It gave, on analysis, numbers agreeing with the formula
C3oH22N^205, melts at 173°, decomposes at 195— 198°, and behaves
towards concentrated sulphuric acid and soda like nitrobenzaldiphenyl-
maleimidine.

When benzaldiphenylmaleinethylimidine is nitrated in benzene, it

yields a compound of the formula CigHuNaOi, which crystallises from
alcohol in beautiful, bright-yellow plates, melts at 151°, and sublimes
without decomposition. The author believes it to be a nitro- deriva-

tive of the unknown diphenylmaleinethylimide, Ci6lIio02!Isr*Et.

E. C. R.
Influence of Substituting Radicles on the Configuration of

Aromatic Ketoximes. By A. W. Smith (J5er., 24, 4025—4058;
compare Hantzsch, this vol., p. 426).—The author has prepared the
oximes of a great number of benzophenone derivatives in order to

study the influence of the substituting groups, both with regard to

their nature and position, on the properties and stability of the two
theoretically possible stereoisomeric modifications.
The alkyl derivatives of benzophenone were prepared by treating

a hydrocarbon, such as propylbenzene, with an acid chloride, such as

benzoic chloride, in carbon bisulphide solution in presence of alu-

minium chloride
; the yield of the pure ketone usually amounted to

60 to 80 per cent, of the theoretical. The oximes were prepared by
Auwers' method, and in cases where two stereoisomeric modifications
were formed, their separation was effected by fractional precipitation

from acetic acid or from alcohol. The configuration of the oximes
was determined by treating the compound with phosphorus penta-
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chloride and water successively, as described by Hantzscb (A.bstr., 1891,

445) ; under these conditions, the stable isomeride is completely con-

verted into the corresponding anilide, the labile modification yield-

ing, as a rule, a mixture of two structnrally isomeric anilides. When
necessary for identification, the anilides were converted into the
corresponding acids bj treatment with concentrated hydrochloric
acid at about 150°, the base produced at the same time being, as a
rule, identified by means of its acetyl derivative ; these experiments
are not described in this abstract, except in cases where new com-
pounds were obtained.

CeH^Et-C-Ph
Antiparethylbenzophenone oxime,

•xr.nTT'
^^ ol^tained, together

with an approximately equal quantity of the isomeric synoxime,
when parethylbenzophenone (b. p. 330—332°) is treated with
hydroxylamine and soda in dilute alcoholic solution ; it crystallises

from alcohol in short, thick, monoclinic prisms, melts at 142°, and
is readily soluble in ether and glacial acetic acid, but more
sparingly in cold alcohol and benzene, almost insoluble in cold light

petroleum, and insoluble in water. The acetyl derivative crystal-

lises from alcohol in colourless, monoclinic prisms, melts at 95°, and
is reconverted into the oxime (m. p. 142°) on treatment with soda.

When the antioxime is heated at 120° for 20 hours with soda and
hydroxylamine, it is almost completely converted into the synoxime.

Parefhylbenzanilide, CGH4Et*C0*NHPh, prepared by treating the

antioxime with phosphorus pentachloride and water successively,

crystallises from alcohol in lustrous needles, melts at 121°, and is

readily soluble in alcohol and ether, but insoluble in water; no other
anilide is produced from the antioxime.

C IT Ft'P'Ph
Synjoarethylbenzophenone oxime, n , crystallises from

alcohol in long, thin needles, melts at 108°, dissolves freely in ether

and glacial acetic acid, and is much more readily soluble in alcohol

and dilute acetic acid than the stereoisomeride. The acetyl deriva-

tive, prepared in the cold, is a thick oil, and is reconverted into the

synoxime by treatment with cold soda ; when warmed with alcohol,

it is completely converted into the acetyl derivative of the antioxime.

When the synoxime is treated with phosphorus pentachloride and
water successively, it is almost entirely converted into benzoyi-

paretbylanilide, only traces, if any, of parethylbenzanilide being

formed.
Parapropylhenzophenone, C6H4Pr*COPh, is a thick, yellowish liquid

boiling at 203° under a pressure of 180 mm. ; on treatment with
hydroxylamine, it yields two oximes.

Anti'propylhenzophenone oxime, CieHnNO, crystallises from dilute

alcohol or acetic acid in slender needles melting at 104°
; it is not

converted into the synoxime by treatment with acids, or with soda

and hydroxylamine. The acetyl derivative separates from alcohol in

crystals, melts at QQ°, and is reconverted into the antioxime on

hydrolysis with soda. The anilide, NHPh*CO-C6H4Pr, is formed
when the antioxime is treated with phosphorus pentachloride and
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water successively ; it crystallises from alcohol in flat prisms, melts

at 138°, and is only sparingly soluble in alcohol, ether, and benzene.

Synpivpylhenzophenone oxime, CieHnNO, crystallises from alcohol in

long, lustrous prisms, melts at 130°, and is more sparingly soluble in

alcohol than the isomeride, but almost as readily soluble as the latter

in ether and glacial acetic acid. The acetyl derivative crystallises in

slender needles, melts at 116°, and is reconverted into the synoxime
by alkalis ; when warmed with acetic chloride, it is transformed into

the acetyl derivative of the antioxime. When the synoxime is

treated with phosphorus pentachloride and water successively, it

yields parapropylbenzanilide, CeHiPr-NH-COPh.
Parisopropylbenzophenone^ CeH^Pr^'COPh, is a thick oil boiling at

343° under a pressure of 738 mm. ; when treated with hydroxylamine,

it gives two oximes,

AntiparisopropylhenzopJienone oxivie, CieHn^O, crystallises from
alcohol or glacial acetic acid in long, monoclinic prisms, melts at

132°, and is not changed by boiling soda even in presence of

hydroxlamine. The acetyl derivative crystallises from alcohol in

short, monoclinic prisms, melts at 90°, is readily sol able in alcohol

and ether, and is reconverted into the antioxime on hydrolysis with

sodium carbonate.

Guminylanilide, NHPh'CO*C6H4Pr^, is formed when the antioxime

is treated with phosphorus pentachloride and water successively ; it

crystallises from alcohol in long, lustrous needles, melts at 159°, and
is readily soluble in alcohol, but more sparingly in ether and
benzene.

Synparisopropylbenzophenone oxime, CieHivT^O, crystallises from
alcohol, in which it is much more readily soluble than the isomeride,

in long needles melting at 106°. The acetyl derivative is an oil, and
is reconverted into the synoxime on hydrolysis with sodiam carb-

onate ; when heated alone, or with alcohol, it is transformed into the

acetyl derivative of the antioxime. When the synoxime is treated

with phosphorus pentachloride and water successively, it yields a
mixture of cuminylanilide and benzoylcuminide ; when treated with
hydrogen chloride in ethereal solution, or with acetic acid, it is com-
pletely transformed into the antioxime.

Paramidobenzophenone combines with hydroxylamine, yielding-

two oximes of the composition CisHia^aO ; the one, probably the anti-

oxime, melts at 168°, crystallises from alcohol in long, monoclinic

prisms, and is only sparingly soluble in alcohol and benzene, but
more readily in ether and glacial acetic acid ; the other oxime, prob-

ably the syn-isomeride, crystallises in slender, colourless needles,

melts at 126°, and is more readily soluble in alcohol than the com-
pound of higher melting point.

Parahydroxybenzophenone is best obtained by heatiug parameth-
oxybenzophenone at 145—150° for 3—4 hours with an aqueous solu-

tion of hydrogen choride, saturated at 0°
; when boiled with hydroxyl-

amine and potash in alcoholic solution for 4— 5 hours, it yields two
oximes.

Antiparahydroxyhenzophenone oximej Ci3HiiN^02, crystallises from
dilute acetic acid in slender, monoclinic prisms, melts at 125°, and is

VOL. LXII. 2 I
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readily soluble in ether and alcohol, but rather more sparingly in

glacial acetic acid, benzene, and chloroform, and very sparingly in

water ; it dissolves in alkalis and in concentrated acids. The acetyl

derivative crystallises in prisms, melts at 141° with decomposition,
and is readily soluble in alcohol, but more sparingly in ether and
benzene ; on hydrolysis with sodium carbonate, it is reconv^erted into

the antioxime. When the oxime is treated with phosphorus penta-
chloride in the usual manner, it yields parahydroxybenzanilide and
smaller quantities of other products; on prolonged boiling with
alkali, it is quantitatively converted into the synoxime.

Synparahydruxijhenzophenone oxime, Ci3HiiN02, crystallises in
needles, melts at 81°, and is very readily converted into the anti-

oxime when heated alone for a short time at about 80°, or when
treated with hydrogen chloride in ethereal solution ; it reacts

with acetic chloride and with acetic anhydride in the cold, yielding a
syrup, which, on hydrolysis with sodium carbonate, gives a mixture
of the anti- and syn-oximes, and which, when heated alone, is com-
pletely transformed into the acetyl derivative of the antioxime.
When the synoxime is treated with phosphorus pentachloride and
water successively, it yields benzoylparamidophenol (m. p. 205—207°)

and smaller quantities of other products.

Metahydroxyhenzophenone, C13H10O2, can be prepared by diazotising

the corresponding metamido-compound ; it crystallises in lustrous

plates, melts at 116°, and is very readily soluble in alcohol and ether,

but only sparingly in hot, and almost insoluble in cold, water ; when
boiled with hydroxylamine in alcoholic solution, it yields the syn-
oxime as sole product.

Synmetahydroxybenzophenone oxime, CiaHnN'O.i, separates from
benzene in crystals, melts at 75—76°, and is converted into the anti-

oxime when heated at its melting point, or when treated with hydro-
gen chloride at the ordinary temperature.

Antimetahydroxyhenzophenone oxime, CisHnN'Oa, prepared by
gradually heating the synoxime to 80—90"", crystallises in slender

needles, melts at 126°, and is very readily soluble in alcohol, chloro-

form, and ether, but more sparingly in benzene ; it is converted into

the synoxime by boiling potash.

Antiorthotolylphenylhetoxime, CuHisNO, is obtained when orthotolyl

phenyl ketone is treated with hydroxylamine and potash in alcoholic

solution at the ordinary temperature ; it melts at 105°, and, on treat-

ment with phosphorus pentachloride in the usual manner, it yields

orthotoluylanilide, CeHiMe-CO-NHPh (m. p. 125°). The acetijl

derivative is a thick syrup, which, on hydrolysis with sodium carb-

onate, is reconverted into the antioxime.

SynortJiotolylphenylJcetoxime, C14H13NO, is formed in small quanti-

ties (about 20 per cent.), together with the antioxime (about 80 per

cent.), when the ketone is boiled with an alcoholic solution of

hydroxylamine and potash for 10 hoars ; it melts at 69°.

Antixylylphenylhetoxime, CisHisISrO, is formed, together with a small

quantity of the synoxime, when xylyl phenyl ketone [CO : Me2 =
1 : 2 : 4] is treated with hydroxylamine and potash in alcoholic solu-

tion at the ordinary temperature ; if the crude product be warmed
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with glacial acetic acid for a long* time, the synoxime is completely
transformed into the isomeride. It crystallises in flat prisms or
plates, melts at 126^, and is very readily soluble in glacial acetic acid,

ether, and alcohol, but more sparingly in benzene, and almost insolu-

ble in Avater. The acetyl derivative crystallises in long, flat prisms,,

melts at 91°, and, on hydrolysis, is reconverted into the antioxime.

When the oxime is treated with phosphorus pentachloride and water
successively, it yields metaxyloylanilide (m. p. 139°).

Synxyhjlphenylketoxime, CiaHigN'O, crystallises from alcohol in short

prisms, melts at 152°, and is more sparingly soluble in alcohol than
the antioxime. The acetyl derivative, prepared in the cold, separates

from alcohol in crystals melting at 103°, and, when hydrolysed in the
cold, is reconverted into the synoxime ; it is readily converted into

the isomeride on warming, and, on prolonged treatment with acetic

chloride at the ordinary temperature, it yields a mixture of the anti-

acetyl derivative and he^izoijlxylide, COPh']^H*C6H3Me2. The last-

named compound is also produced almost exclusively when the
synoxime is treated with phosphorus pentachloride in the usual
manner at —20°, but when the reaction is carried out at the ordi-

nary temperature, a mixture of benzoylxylide and xyloylanilide is

obtained.

2,4 1 2

Xylyl ortJtotolyl ketone, C6H3Me2'CO*C6H4Me, prepared from ortho-

toluic chloride and metaxylene, is a thick, yellowish oil boiling at

329—330° under a pressure of 728 mm. ; it does not combine with
hydroxylamine when boiled therewith in neutral, acid, or alkaline

solution, but when the solution (acid or alkaline) is heated at 120° in

sealed tubes for five hours, 50—60 per cent, of the ketone is converted
into a mixture of xyloyltoluide and orthotoluylxylide ; the last-named

compound crystallises from alcohol in small, seemingly orthorhombic
plates melting at 165°.

Mesityl phenyl ketone is not acted on by hydroxylamine even at
120°.

The author draws the following conclusions from the results of the

above experiments :—An alkyl group has a repellent action on the
liydroxyl group of the hydroxylamine molecule, in consequence of

which the anti- is more stable than the syn-oxime ; as the molecular
weight of the alkyl group increases, its influence decreases, as is

shown by the relative stability of the synoximes of methyl-, ethyl-,

and propyl-benzophenone. The intensity of the repellent action varies

with the constitution of the alcohol radicle, a normal radicle having
less influence than an iso-radicle. Halogens and hydroxy- and amido-
groups exert an influence similar to that of alcohol radicles, that is to

say, the syn- are less stable than the anti-oximes. The terms stable

and labile, as applied to oximes, are, however, purely relative, as a
change of conditions or of chemical influences may reverse the relative

stability ; in the case of halogen derivatives of benzophenone, for'

example, one modification of the oxime is relatively the more stable

in presence of acids, the other in presence of alkalis. The influence

of various groups on the configuration of aromatic oximes is practi-

cally the same, whether the group be in the meta- or the para-

2 I 2
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position to tlie carbon atom of the carbonyl radicle, and is only very
sliorht in either case ; when, however, the substituting group is in the
ortho-position, its influence is very considerable, the syn- being far

less stable than the anti-oxime. F. S. K.

Indulines. By E. Istel (CJiem. Zeit., 14, 1535).—A blue dye,

soluble in water, has been mentioned as being present among the
products of the action of aniline hydrochloride on amidoazobenzene
hydrochloride in concentrated aqueous solution. The author has
studied this substance together with other compounds which are like-

wise formed at the same time.

If 2*5 parts of aniline hydrochloride and 1 part of amidoazobenzene
hydrochloride are digested with 6 parts of water, at a temperature of
70—80°, the colour, at first yellow, changes to violet, and later to

blue. After 24 hours, the strength of the coloration does not increase.

Water is then added, the insoluble portion filtered off, and the blue

dye precipitated with salt. Obtained in this way, it is a brown pow-
der, only sparingly soluble in cold water, but readily in hot water,
forming a blue solution with reddish-brown fluorescence. It dissolves

in alcohol, forming a blue solution, but it is insoluble in ether. Addition
of concentrated hydrochloric or sulphuric acid to the aqueous solu-

tion causes a reddish coloration, but the dye dissolves in the concen-
trated acid with blue coloration. Soda precipitates the dye as a

blackish-brown powder. Zinc reduces it. Unbleached cotton is

dyed a beautiful blue, as also are wool and silk, the former with a
somewhat reddish tinge. The author considers the substance an
induline, but diff"erent from that described in D.R.P. 50,534 (Chem.
Zeit.,14:, 353).

The material from which the above substance was dissolved out by
water was now extracted with alcohol, by means of which another
substance, soluble in alcohol with blue coloration, was separated. It

forms a blackish-brown powder, and is a beautiful, grey-coloured
nigrosine. In addition, azophenine was found as a product of the
reaction, although this was hardly to be expected at so low a tempera-
ture. J. W. L.

Methylnaphthylenes. By H. Wichelhaus (Ber., 24, 3918

—

3921).—The methylnaphthalenes, as obtained from coal-tar oil by
the usual process of distillation, or of freezing-out, are always con-
taminated with diphenyl. They may, however, be obtained pure in

the following manner :—The higher boiling portion of the oil is cooled
in a special apparatus, described in the paper, first to 0°, then to
— 21°, and finally to —36°, the solid substance which separates

being drained, at each successive temperature, from the still liquid

portion by means of the pump. The solid and liquid hydrocarbons
thus obtained are separately dissolved in alcohol, and treated with
an alcoholic solution of picric acid ; the picrate which separates out
is washed with alcohol and decomposed with ammonia, and the
hydrocarbon distilled over with steam.

a-Methylnaphthalene is a colourless, fluorescent oil, boiling at
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240—242°, and remaining liquid at —36°
; it has a sp. gr. = 1*013 at

19°, and its picrate melts at 117°.

)8-Methylnaphthalene forms white, lustrous plates, soluble in
alcohol, a-methylnaphthylene, &c. ; it melts at 37—38°, and boils afc

240—241°; its picrate melts at 115°. It may also be obtained from
the coal-tar oil by cooling it to — 35°, treating the solid substance
which then separates with picric acid, and decomposing the picrate
with an insufficient quantity of ammonia. This decomposes the a- in

preference to the /3-picrate ; the latter is freed from ammonium
picrate by washing with water, and from a-methylnaphthalene by
pressing on unglazed porcelain; it is then decomposed with ammonia,
and the resulting ^-methylnaphthalene distilled over with steam,
rendered solid by cooling to 0°, and recrystallised from alcohol.

C. F. B.

Action of Chlorine and of Nitric Acid on the Methyl-
naphthalenes. By 0. ScHERLER (Ber., 25, 3921—3932).—When
chlorine is passed at the ordinary temperature over /3-methylnaphtha-

lene, it liquefies, chlorine is absorbed, and some hydrogen chloride is

evolved. The product is washed with water, dried, extracted with light

petroleum, and crystallised from ether. Chloro-^-methylnaphthalene

tetrachloride, CioHeMeCljCU, is thus obtained in lustrous, colour-

less, monosymmetric prisms or tables ; a : b : c = 1*3696 : 1 : 1*4852
;

/3 = 81° 47'; it melts at 148°, and dissolves readily in chloroform,

ether, and acetic acid, sparingly in alcohol, not at all in light petroleum.

That it has the formula given above appears from the fact that when
treated with alcoholic potash it loses hydrochloric acid, and forms tri-

cJiloro-^-methylna^yJithalene, CioH4MeCl3. This crystallises from alcohol

in small, white needles, melts at 182°, and dissolves readily in ether,

chloroform, acetic acid, and hot alcohol, less readily in cold alcohol.

When boiled with dilute nitric acid, it yields phthalic anhydride;
hence the three chlorine atoms must be contained in the same ring

as the methyl group. When the tetrachloride in acetic acid solu-

tion is treated with just sufficient permanganate to oxidise the methyl
group, small needles melting at 70° are obtained ; these appear to be
trichloronaphthoic acid, CioH4Cl3*COOH.
When the crude product of the action of chlorine on /3-methylnaph-

thalene is extracted with light petroleum, an oil is dissolved, and
from this, by treatment with alcoholic potash, a substance is

obtained which crystallises from alcohol in yellowish needles, and
melts at 140—146"

; it appears to be tetrachloro-ft-metJiyhiajphthalene^

CioH3MeCl4. It can also be obtained if the above-mentioned crude

product is distilled under a pressure of 20 mm., as the fraction boiling

at 220—227°. The yellow oil that comes over at 189° is dicliloro-[i-

methylnaphtJialene, CioHsMeCla.
Chlorine was also passed into a-methylnaphthalene, and the result-

ing viscid oil treated with alcoholic potash ; an oil was formed, from
which finally small, yellowish needles of trichlor-oc-methylnaphfhaleney

C,oH4MeCl3, were obtained ; they melt at 145—146°, and dissolve in

all solvents except water. ^N'o other definite compound could be
isolated.
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When cUorine is passed into boiling yS-methylnaphthalene, the
already known ^-naphthylmethyl chloride, CloHv'CHaCI, melting at

47°, is obtained ; no other more highly chlorinated compounds appear
to be formed.
When chlorine is passed into a-methylnaphthalene heated to 250°,

and the product distilled in a vacuum, oc-naphthyhnethyl chloride,

CioHt'CHoCI, is obtained as a yellow oil boiling at 167—169° under
25 mm. pressure, and dissolving in all solvents except water ; when
boiled at the ordinary pressure, it loses hydrochloric acid. a-Naph-
thylmethylene chloride, CioH7*CHC]2, appears to be also formed, but
cannot be separated by distillation in a vacuum, as it readily decom-
poses.

When bromine is added to a-methylnaphthalene in direct sunlight,

the already known brom-a-methylnaphthalene, boiling at 178—179°

under 30 mm. pressure, is formed. When y3-methylnaphthalene is

chlorinated in direct sunlight and the product distilled in a vacuum,
chloro-(B-methylnaphthalene, CioHeMeCl, is obtained as a colourless oil,

boiling at 359—161° at 25 mm. pressure, and dissolving in all

solvents except water ; the pic7'ate, CioH6MeCl,C6H3N'307, crystallises

from alcohol in yellow needles melting at 106—107°. By treating

a-methylnaphthalene with chlorine in direct sunlight, and fraction-

ating the product in a vacuum, chlor-cc-methylnajpMhalene^ doHeMeCl,
is obtained ; it boils at 167—169° under 30 mm. pressure. The
picrate, CioH6MeCl,C6H3]S'307, forms orange-yellow needles melting at

101—102°.
When a-methylnaphthalene is dissolved in acetic acid and treated

with strong nitric acid, Ttiononitro-oL-rtietliylnaplithalene is formed. It

is a yellow oil boiling at 194—195° at 27 mm. pressure, and easily

soluble in alcohol, ether, and acetic acid. C. F. B.

Action of Hypochlorous Acid on /3-Naphthaqmnone. By
E. Bambeeger and M. KiTSCHELT (^e-r., 25, 133—136).

—

Bihydroxy-
^-naplitliaquinone [Oz ; (OH) 2 = 1 : 2 : 3 : 4], is obtained by the
action of hypochlorous acid on /3-naphthaquinone. The reaction

probably takes place through the formation of a chlorhydrin and a
glycol, although these two intermediate compounds have not been
detected. The dihydroxyquinone is isomeric with naphthazarin, and
the author names it isonaphthazarin. It is extremely like naphthaz-
arin in both physical and chemical properties. The following is the

method of preparation :—Bleaching powder (35 grams) is suspended
in water (135 grams), allowed to remain one hour, and then mixed
with a solution of potassium carbonate (26 grams) in water (40 grams).
After remaining two hours, the mixture is filtered, and boric acid

(20 grams) added to the filtrate with shaking, and then allowed to

remain one hour, filtered, and finely powdered /3-naphthaquinone
(2' 5 grams) added to the filtrate with constant shaking. The pale-

yellow solution is then mixed with concentrated hydrochloric acid

and heated, until it suddenly changes to a dark red. On allowing
the solution to remain, the isonaphthazarin crystallises out, mixed
with boric acid, from which it is separated by boiling with water.

The product is also mixed with a trace of a dye, soluble in alkali
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with a red coloration, from which it is separated by crystallisation

from acetone. It crystallises in beautiful, orange-red leaflets having a

green lustre, sublimes in needles of metallic lustre, melts at 276°, is

easily soluble in acetone, somewhat sparingly so in hot water, chloro-

form, and alcohol, and only very sparingly in cold water, ether, and
benzene ; it dissolves in concentrated sulphuric acid with a dark,

cherry-red coloration ; in fixed alkalis with a cornflower-blue, and in

alkaline carbonates and ammonia with a violet-blue coloration. The
alkaline solution is completely decolorised by long exposure to light.

The sodium and copper salts are dark blue, the barium and zinc salts

bright blue, the lead, cadmium, and nickel salts indigo-blue, the

mercury and cobalt salts greenish-blue.

If the conditions of preparing the dye be only slightly varied, it

is not formed at all, but a beautifully crystalline, colourless acid is

obtained, melting at 203°. The authors are investigating the latter

compound. E. C. R.

Action of Phosphorus Pentachloride on the Methyl Naphthyl
Ketones. By J. A. Leroy (Gompt. rend., 113, 1056—1059).—When
methyl a-naphthyl ketone, boiling at 296—298°, is allowed to fall drop

by drop on phosphorus pentachloride, hydrogen chloride is disen-

gaged, and chlor-oc-naphthylethylene, CioH7*CCl!CH2, remains as a

colourless liquid which boils at 184° under a pressure of 50—60 mm,,
and has a sp. gr. of 1"179. It forms an additive compound with

bromine. When methyl ^-naphthyl ketone, melting at 51—52°, is sub-

stituted for its isomeride, the corresponding chloro-(B-naphthylethylene

is formed as a colourless solid which melts at 52—53°. Another
chlorinated derivative is produced, however, at the same time, which
crystallises in slender needles, melts with decomposition at about
165°, and is sparingly soluble in boiling water. By treating either of

these ethylene derivatives with alcoholic potash, hydrogen chloride is

eliminated, and the corresponding naphthylacetylene formed. An
ethoxide, CioH7'C(OEt)'.CH2, is also produced by a second reaction,

but its amount may be diminished by using very concentrated, dry,

alcoholic potash, and not heating above 120°. The a-naphthylacetyl-

ene is purified by means of the silver compound, the copper com-
pound not being adapted for this purpose on account of the readiness

with which it is oxidised. The product of the alcoholic potash reac-

tion is treated with alcoholic ammoniacal silver nitrate, and silver-

a-naphthylacetylene, CioH7*C:CAg, is precipitated as a yellowish-white

powder, from which the hydrocarbon is set free by the addition of the

theoretical quantity of hydrochloric acid.

a-Naphthylacetyle7ie, CioHv'CiCH, is a colourless liquid, which boils

at 143—144° under a pressure of 25 mm., and has a sp. gr. of

1*057. It combines with bromine in carbon bisulphide solution to

form, liquid dihrom-cc-naphthylethylene, Cioll7*CBr!CHBr. This sub-

stance takes up more bromine in the dark, but no definite compound
could be isolated from the product. The hydrocarbon is reconverted

. into the ketone by somewhat dilute (3 : 1) sulphuric acid. When the

copper-a-naphthylacetylene is suspended in alcoholic ammonia and
shaken with air, yellowish-white crystals of dinaphthyldiacetylenet
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CioHv'CiC'CiC-CioHv, are deposited on the sides of the vessel. This
substance melts at 171°, and is very soluble in benzene and carbon
bisulphide, but less soluble in alcohol and acetic acid. It is more
quickly obtained by oxidising the copper compound with alkaline

potassium ferricyanide at a moderate temperature, but is then more
difficult to purify. In carbon bisulphide solution, it absorbs an
amount of bromine vapour corresponding with nearly eight equivalents,

but a crystalline substance could not be isolated from the product.
Dinaphthyldiacetylene combines with picric acid to form an additive
compound, C24Hi4,C6H2(NOo)3*OH, which crystallises in brilliant, red
needles, and melts at 180°.

fi-Na/phthylacetylene, CloHv'CiCH, as obtained from chloro-/i-

naphthylethylene by treatment with alcoholic potash, forms colour-

less crystals, melts at 36°, and can be distilled under reduced pressure.

It is soluble in alcohol, ether, and carbon bisulphide, and forms an
additive compound with bromine, but this could not be crystallised.

Ammoniacal silver nitrate precipitates silver ^-naphthylacetylene,

CioHv'CiCAg, as a white powder. Ammoniacal cuprous chloride

throws down a canary-yellow precipitate. The hydrocarbon is recon-

verted into the ketone by somewhat dilute sulphuric acid.

Jn. W.

Jnlole. By A. Reissert (Ber., 25, 108—119; see also Abstr.,.

1891, 736).—This paper contains an account of the products of oxida-

tion and reduction of ai-keto-71-methyljuloline.

aiOc^-Diketo-r^i-methyljulole, C13H9NO2, is obtained, together with
hydroxylepidinecarboxylic acid, by oxidising ketomethyljuloline with
potassium permanganate. It is separated from the crystalline mixture^

thus obtained by extracting the hydroxylepidinecarboxylic acid with
ammonia and crystallising the residue from dilute acetic acid. It

crystallises in small, pale-yellow needles, is very electric, melts at
245° (corr.), is easily soluble in alcohol, acetic acid, and chloroform,

less so in benzene, sparingly in boiling water, and insoluble in light

petroleum. It dissolves in concentrated mineral acids, and is pre-

cipitated on the addition of water. When oxidised in acid solution witb
potassium permanganate, itis converted into hydroxylepidinecarboxylic

acid. It does not yield a hydrazone Avhen treated with phenylhydr-
azine. It is also obtained mixed with hydroxylepidinecarboxylic acid

by using chromic acid as the oxidising agent. If potassium di-

chromate is added to a sulphuric acid solution of ketomethyl-
juloline, the chromate of the latter separates out in yellow needles.

This salt is very unstable, cannot be recrystallised, and is easily de-

composed by boiling with water or dilute acids.

Ketomethyljuloline is very stable towards acid reducing agents,,

and is not attacked when boiled for six hours with tin and hydro-
chloric acid or with zinc-dust and acetic acid. When distilled over
zinc-dust, it yields resinous products, and part remains unaltered. It

is, however, reduced by sodium amalgam in acetic acid solution, and
also by sodium amalgam and alcohol, and by sodium and alcohol.

With sodium amalgam and acetic acid, it yields bisketomethyljulol-

idyl and ketomethyljulolidine ; with sodium amalgam and alcohol, it
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yields a compound whicli tlie author believes to be ai-hydroxy-
c/i-methyljuloline ; and with sodium and alcohol, it yields 7-methyl-

julolidine.

cci-Keto-^i-methyljuloUdine is obtained by adding a large excess of

8 per cent, sodium amalgam to an acetic acid solution of ketomethyU
juloline. From time to time more acetic acid is added, so as to keep
the solution strongly acid. The solution is filtered and the product
precipitated with alkali, the precipitate treated with dilute acetic acid,,

and the residue dissolved in acetic acid. On adding water to th&
solution, ketomethyljulolidine separates as a white, crystalline pre-^

cipitate. It crystallises from dilute acetic acid in small, branching
needles, melts at 242° (corr.), is very easily soluble in alcohol, ether,,

benzene, chloroform, and acetic acid, sparingly so in light petroleum,,

and insoluble in water.

Bis-cii-keto-^ii-methyljulolidyl, C26H28N'202, is obtained by adding-

excess of alkali to the acetic acid mother liquors of the preceding

compound. It crystallises from very dilute acetic acid in hard»

lustrous crystals, melts at 257*5° (corr.), and has the same solubility

as the preceding compound. A molecular weight determination gave*

the number 412, whilst the above formula requires 400.

cci-Hydroxy-<yi-methyljuloUne is obtained by adding 8 per cent,

sodium amalgam (150 grams) in 30-gram lots to a boiling solution

of ketomethyljuloline (6 grams) in 98 per cent, alcohol (200 grams),.

and boiling the mixture until all the amalgam is destroyed. Tht>

mixture is allowed to cool, filtered, diluted with water, neutralised

with hydrochloric acid, the alcohol distilled off, and the solution

extracted with ether. The greater part of the ether is distilled off,

and the remaining liquid dried with potassium carbonate. The dry
product is then fractionally distilled, when a colourless oil is obtained

boiling above 300°; it solidifies in a desiccator to a crystalline^

mass of greasy granules, and then melts at 45° (corr.). It is easily

soluble in most solvents, always separates from its solutions as an oil,,

is dissolved by concentrated mineral acids, and precipitated on the
addition of w^ater; it is not soluble in alkalis. The presence of th^
hydroxyl group could not be detected ; the compound is not attacked

by acetic anhydride and sodium acetate, benzoic chloride or methyl
iodide, and sodium.

a,i-IIydroxy-^/i-mGthyl-(3i'^{i-dibromojuloUdi7ie, ClaHisN'OBra, is ob-

tained by gradually adding bromine (1 mol.) dissolved in acetic acid

to hydroxymethyljuloline dissolved in 10 times the quantity of acetie

acid. The mixture, after a time, deposits small, yellow crystals of the
new compound ; this darkens on heating in a capillary tube, and
melts about 141 '5" with decomposition. The product contains tho^

dibromide of monobromohydroxymethyljuloline, but as it cannot be
recrystallised without decomposition, it was not obtained pure.

oLi-Hydroxy-firhromo-r^ii-methyljuloliney CioHuNOBr, is obtained from
hydroxymethyldibromojulolidine and from hydroxymethyltribromo-
julolidine by boiling them with water, when the former loses hydro-
gen bromide, the latter, bromine. The same decomposition takes place^

on boiling it with alcohol. It crystallises from dilute alcohol in

small, white, lustrous crystals, melts at 80*5" (corr.), and is extremely



498 ABSTRACTS OF CHEMICAL PAPERS.

soluble in alcohol, ether, acetic acid, benzene, chloroform, and warm
light petroleum, sparingly so in water.

oc^-Hydroxy-/3i^i'yi-trihroino-^fi-methyljuloUdine, CisHuNOBra, is ob-

tained bj allowing a mixture of the preceding compound (1 mol.)

and bromine (1 mol.) dissolved in acetic acid to remain for some
time. It crystallises in yellowish-red needles, melts about 140° with
decomposition, gives off bromine when dried in a desiccator, and also

when boiled with water, and is Converted into bromhydroxymethyl-
juloline.

f^-MethyljuloUdine is obtained on adding sodium (25 grams) to a
boiling solution of ketomethyljuloline (10 grams) in absolute alcohol

(250 grams). The mixture is allowed to cool, mixed with water, the
alcohol distilled off, and the residue steam-distilled. A pale-yellow

oil is obtained which is extracted with ether, the ether partly distilled

off, and the remaining liquid dried with potassium carbonate and
fractionally distilled. It boils at 283—287° with slight decomposi-
tion, has a characteristic, very unpleasant odour, and is very unstable.

It is a strong base, and dissolves easily in mineral acids, but the salts

are very unstable and were not obtained pure ; the solutions of the

salts give sparingly soluble and very unstable double salts with salts

of the heavy metals. The free base is coloured blood-red by ferric

chloride. The picrate, obtained on adding an alcoholic solution of

picric acid to an alcoholic solution of the base, crystallises in broad,

yellow spears, cannot be recrystallised without decomposition,

darkens when dried at 100°, and blackens at 180—140°, when it

•decomposes and partially melts. E. C. R.

Dyes obtained from Ketomethyljuloline and Methyllepidone.
By A. Reissert {Ber., 25, 119—123).—When ketomethyljuloline is

treated with phosphorus pentachloride, 3 mols. of the ketone con-
dense, and a violet dye of the formula 0391136^30301 is obtained.
This loses hydrogen chloride when boiled with sodium hydr-
oxide, and a dye of the formula OagHssN'sOs is obtained, which differs

but slightly from the chlorinated compound. The author names these
compounds " julole-violet " and "julole-violet base" respectively.

Methyllepidone treated in the same way yields similar derivatives of

the formulas OagHooNyO^Ola and O33H27N3O2.

Julole-violet is prepared by mixing ketomethyljuloline (4 grams)
with phosphorus pentachloride (3 grams), adding sufficient phosphorus
oxychloride to make the mixture damp, and heating it in an oil-bath

at 150" until all action has ceased. The phosphorus oxychloride and
trichloride are then distilled off, the product dissolved in concentrated
hydrochloric acid, the brown solution filtered, diluted with water, and
precipitated with sodium hydroxide. The precipitate is washed with
a small quantity of water, then dissolved in hot water, and the solu-

tion filtered and evaporated to dryness. It is a violet substance having
a strong metallic lustre, and is very easily soluble in water, from which
it is precipitated on adding sodium hydroxide ; it is soluble in alcohol,

benzene, and acetic acid with a beautiful violet coloration, and in

mineral acids with a brown coloration, but is only sparingly soluble in
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liglit petroleum and ether. It lias only one-tentli the dyeing power
of the triphenylmethane dyes.

Julole-violet base is obtained by boiling julole-violet with sodium
hydroxide. It is a dark-brown, amorphous mass, is only slightly

soluble in water, giving a bright, reddish-violet solution easily soluble

in alcohol, acetic acid, and mineral acids, and sparingly so in ether.

The acetic acid solution imparts a dirby violet shade to textile fibres.

The plati7iochloride, C39H35N303,H2PtC]6, is obtained as a dark-blue,

amorphous powder on adding platinic chloride to a concentrated

solution of the base in hydrochloric acid.

Lepidone-violet is obtained in a manner similar to julole-violet by
heating equal weights of methyllepidone and phosphorus penta-

chloride. It has similar properties to julole-violet.

Lepidone-violet base is a dark-brown, amorphous powder, insoluble

in water, and has similar properties to the julole compound. The
platinochloride has the formula C33H27N"302,H2PtCl6. E. 0. R.

Derivatives of Carvole. By O. Wallace (Ber., 24, 3984

—

3991).—By reducing carvoxime with sodium amalgam, Goldschmidt
obtained a base which he named carvylamine, and to which he
assigned the composition CioHi5'NH2 (Abstr., 1887, 475) ; the same
compound was prepared by Leuckart and Bach (Abstr., 1887, 376)
by distilling carvole with ammonium formate. According to Lampe
(Inaug. Dissert., Gottingen, 1889), carvylamine undergoes decomposi-
tion on distillation, yielding ammonia and cymene.
The author finds that dihydrocarvijlamine, CioHi7*!N"Il2, is produced

when carvole is heated witli ammonium formate, the base obtained
from dextrocarvole being dextrorotatory, that produced from laevo-

oarvole, laevorotatory ; it boils at 94—95° under a pressure of 16 mm.,
abs.orbs carbonic anhydride from the air, and has a sp. gr. of 0'889 at

20°. The hydrochloride is precipitated when hydrogen chloride is

passed into an ethereal solution of the dextrorotatory base ; this salt

melts at about 183—184°, and decomposes when heated, yielding an
oil and ammonium chloride, without formation of any bye-products.

The oil obtained in this way is readily oxidised by potassium perman-
ganate in the cold, and combines directly with bromine ; it is optically

active, and its sp. gr. is 0'847 at 20°* It consists of a mixture of

terpinene and cymene which cannot be separated by fractional distil-

lation; the first-named compound was identified by means of its

uitrosite (m. p. 155°). The cymene remains unchanged on treating

the oil with potassium permanganate in the cold, whereas the

terpinene undergoes oxidation; after distilling with steam, the

cymene was oxidised with boiling potassium permanganate solution,

its presence being proved by the formation of terephthalic acid and
parahydroxyisopropylbenzoic acid. Unless other compounds are

present in the original oil, it follows that terpinene can exist in an
optically active modification, which is rendered inactive by treatment
with acids, and also on conversion into the nitrosite ; assuming the

correctness of Goldschmidt's formula for carvole, these results lead

to the conclusion that terpinene is a true hydrocymene.
Dihydrocarveol, CioHi7'OH, is obtained when dihydrocarvylamine is
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treated -witli nitrous acid ; it boils at 224°, has a sp. gr. of 0-985 at
22°, and its refractive power is [w]d = 1'48506. Dihydrocarveol is

also obtained when carvole is reduced with sodium and alcohol ; this

sutstance boils at 224—225°, has a sp. gr. of 0927 at 20°, and its

refractive power is [n'JD = 1-48168. Whether these two compounds
are identical or not has not yet been decided. When dihydrocarveol
is boiled with dilute sulphuric acid, it is readily converted into an oil

from which large quantities of terpinene nitrosite are obtained on
treatment with nitrous acid ; the oil seems also to contain cymene.

F. S. K.
Menthylamine. By O.WALLACH(7?er.,24, 3992—3993).—lfew%?-

amine, CmHig'NH^, is formed when menthone is heated at 190—200''

for some hours with ammonium formate, and the product decomposed
with alcoholic potash. It is a colourless oil, of sp. gr. 0'862 at 20°^

boils at 208—209°, and rapidly absorbs carbonic anhydride from the

air; its refractive power is [?i]d = 1-46058. The nitrate and the

sulphate are very readily soluble, but the oxalate and the platino-

chloride are only sparingly soluble in water ; the hydrochloride crystal-

lises well, is stable in the air, and, like the corresponding salts of

other saturated bases (bornylamine, fenchylamine), sublimes with
only very slight decomposition. The base combines readily with carbon
bisulphide and with aldehydes ; its acetyl derivative, CioHig'NHAc, is

crystalline. F. S. K.

Ethyl Camphorates and Isocamphorates. By C. Friedel
(Compt. rend., 113, 825— 832).— The author considers that in the

camphoric acids there is only one carboxyl group, the second acid

function arising from a hydroxy 1 group attached to a carbon atom
which is connected with the carboxyl group, with the CO group of

the original camphor, and with a CHo group. The carboxyl group is

formed by the Oxidation of the methyl group in Kekule's formula, and
the COH, CO, and CHg groups occupy the positions 1:2:6 respec-

tively, the corresponding groups in the original camphor being C, CO,
and CH. The proximity of the CO group confers on the OH group
an acidic function comparable with that of the OH in a carboxyl

group. The author shows that this view of the constitution of the

camphoric acids makes it possible to explain the existence of dextro-

and la)vo-gyrate camphoric and isocamphoric acids, m accordance

with the Le Bel-Van't Hoff hypothesis. This view is also supported
by the formation of camphosulphonic acids in which the COOH
group is replaced by HSO4, a behaviour analogous to that shown by
alcohol acids in which the hydroxyl group is attached to the same
atom of carbon as the carboxyl group.

Camphoric acid behaves with phenolphthale'in and methyl-orange
in the same way as lactic acid, glycollic acid, &c. Berthelot has
shown that the heat of neutralisation of the first acid function by
sodium hydroxide is -|- 13-57 Cal., and that of the second 12 9 Cal.

The difference between the two acid functions is also shown by the

properties of the ethyl salts.

Diethyl camphorate, obtained by the action of ethyl iodide on silvei-

camphorate in presence of alcohol, is an oil boiling at 155° under a
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pressure of 12—14 m.m. ; sp. ^r. at 0° = 1'0495 ; rotatory power
[ajj) = +37° 42'. When boiled with alcoholic potash, it yields a
mo7iethyl camphorate, a very viscous liquid which boils at 207—208**

under a pressure of 22 mm. This monethyl camphorate dissolves in

alkalis, and is precipitated by acids, whereas the diethyl salt is in-

soluble in alkalis ; its sp. gr. at 0° is 1'1004, and its rotatory power
[a]i, = +23° 54'

Monethyl camphorate, obtained by the action of hydrogen chloride

on an alcoholic solution of camphoric acid, boils at 216—219'' under
a, pressure of 30 mm. ; sp. gr. at 0° = ril83 ; rotatory power [aj^ =
+ 39° 11'. It is monobasic when phenolphthale'in is used as the

indicator. With aqueous potash, this compound yields alcohol and
potassium camphorate, whereas the first monethyl salt, obtained from
diethyl camphorate, is not saponified.

Diethyl isocamphorate, prepared from silver camphorate, boils at

165° under a pressure of 25—28 mm.; sp. gr. at 0° = 1*0473;

rotatory power [ajj) = —48° 32'. When boiled with alcoholic potash,

it yields a monethyl isocamphorate which is very difficult to purify ; it

is a very viscous liquid soluble in alkalis. The monethyl isocamphor-

ate, obtained by direct etherification, boils at 195—197° under a
pressure of 18—20 mm., and is at first a very viscous liquid ; sp. gr.

at 0° :^ 1*1156; rotatory power [ajj, = —49'' 31'. After some time,

however, it crystallises, and from alcohol it separates in rectangular

octahedra melting at 75^. The fundamental form of the crystals is

a rhombic prism of 96° 13' ; b : h = 0"8375 : 1 and d : D : h =^

0*8971 : 1 : 1*6040. This ethereal salt, when treated with aqueous
potash, is easily saponified, and in this respect differs from the mon-
ethyl salt obtained from diethyl isocamphorate. C. H. B.

Digitonin. By H. Kiliani (Ber., 24, 3951—3954).—In a recent
paper (this vol., p. 222), Hondas states that the portion of the digitalis

glucosides which is soluble in water, and was termed by N^ativelle

digitalein, consists almost entirely of a single substance, namely, that
described by Schmiedeberg and Kiliani as digitonin. The author
states that this is not the case, although the alcoholic solution may,
as stated by Hondas, be fractionally precipitated by ether without
any separation taking place ; by suitable means, it may be shown that
Schrniedeberg's digitalein is really a mixture of 7 or 8 substances, and
contains at most 60 per cent, of digitonin.

Hondas also states, without giving any analyses, that the addition
of a fatty alcohol to a solution of digitalein, causes the precipitation

of a crystalline compound containing alcohol of crystallisation. The
author finds that this is quite incorrect so far as ethyl alcohol is con-
cerned. Digitonin, after crystallisation from 85 per cent, alcohol,

contains 5 mols. H2O, which are evolved at 110°, leaving a substance
of the composition C27H46O14 ; it does not lose more water without
undergoing simultaneous decomposition, whence it appears that the
formula of digitonin is C27H46O14, and not C27H44O13 + H2O, as pre-

viously stated. The author also replies to the criticisms of Houdas
on his formula for digitonin, and maintains the accuracy of his

results.
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The drug usually sold as " digitalin crist." consists almost entirely

of digitonin, which is quite useless for medicinal purposes. Crystal-

lised digitonin does not give a clear solution with 600 parts of cold

water, and forms an opalescent solution with 50 parts of warm water;
the solutions show the frothing observed by Nativelle and Schmiede-
berg even in a dilution of 1 : 2000. H. Gr. C.

Linamarin. By A. Jorissrn and E. Hairs (Chem. Cenfr., 1891,
ii, 702; from PJiarm. Post, 24, 659—660).—The authors have found
hydrogen cyanide in the distillates from Arum maculata, Rihes aur.,

Aquilegia vulg., Poa aquatic, and especially in the plumules o^ Linum
usitatissimum. A glucoside was separated, named by them linamarin,

which differs essentially from both amygdalin and laurocerasin.

Linamarin forms groups of colourless needles having a cool and bitter

taste. The analysis gave the following figures :—C = 47*88, H =
6*68, N = 5'55, = 39*89. Both dilute mineral acids, as also an
emulsion of linseed meal, liberate hydrogen cyanide from it. It is

very readily soluble in cold water ; it does not lose water at 100*^,

nnd is not decomposed at 150°; it melts at 34°. Tt is not coloured

by concentrated sulphuric acid ; an emulsion of sweet almonds is

without influence on it. When it is decomposed, no benzaldehyde is

formed, J. W. L.

Oxidation of Brasilin; New Derivative of Resorcinol. By
C. ScHALL and C. Dealle {Per., 25, 18—27; see also Abstr., 1888,
295 ; 1889, 55, 1004 ; 1890, 996).—Brasilein, described by the authors
in their last communication, readily unites with aluminium, chromium,
and zinc to form crystalline lakes ; these are best obtained by passing
a current of air through an aqueous alkaline solution of brasilin, con-

taining, in addition, a salt of the metal whose lake is required. An
iron lake may be obtained in a similar manner, but the presence of

alkali is, in this case, unnecessary. The lakes are soluble in alkalis

and acids, but insoluble in indifferent solvents.

The tendency of brasilin to yield derivatives of brasilein is still

more prominent in the brominated derivatives ; thus, if in the pre-

paration of tribromobrasilin, acetic acid containing more than 10 per
cent, of water is used, large quantities of tribromobrasilein are

formed.
The product obtained by the further oxidation of brasilein, to

which the authors ascribed the formula CgHsO^ (Abstr., 1889, 55), is

soluble in alkalis, and, therefore, probably contains one or more
hydroxyl groups ; this view has been confirmed by the preparation
of the methyl and acetyl derivatives. The former is obtained by acting

on the alcoholic solution of the oxidation product with sodium, sub-

sequently adding methyl iodide, and heating at 100°. After evaporat-

ing off the alcohol and methyl iodide, the residue is extracted with
ether, unaltered phenols removed by shaking the ethereal solution

with dilute soda, the ether distilled off, and the residue recrystallised

from alcohol. It separates in yellow scales, which become white on
boiling with nitric acid, and melt at 169—170°. The analysis and
molecular weight, as found by E-aoult's method, and from the vapour
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density under diminislied pressure, show that its formala is C11H10O4,.

or C9H402(OMe)2. The acetyl derivative, CgHiOsCOAc)^, is obtained
by boiling the oxidation product with acetic anhydride and anhydrous
sodium acetate, and crystallises from 50 per cent, acetic acid in long,

slender, white needles, melts at 148—149", is insoluble in cold,

slightly soluble in hot water, and more readily in warm acetic-

acid.

The oxidation product gives precipitates with neutral solutions of
the salts of many heavy metals, which may, with care, be obtained
crystalline. The lead precipitate dissolves in hot, dilute acetic acid,,

and if soda be added until turbidity commences, the compound
(C9Hfi04)2PbO + H3O separates out in stellate tufts of needles.
The phenol also gives substitution products with bromine, of the
composition C9B[4Br204 and C9H3Br304. - The former crystallises in.

flesh-coloured, spear-shaped needles melting at 235°, and the latter in
transparent, brownish prisms melting at 257—258°.

The above-mentioned dimethyl derivative yields, on oxidation with
potassium permanganate and acetic acid, the paramethoxysalicylic
acid described by Tiemann and Parisius (Abstr., 1881, 270). The
formula of the oxidation product may, therefore, be resolved into
C6H3(OH)2-a,H02 [OH : OH : C3HO2 =1:3:4]. So far as the
group C3HO2 is concerned, no very definite conclusions can yet
be drawn ; the oxygen is not present as hydroxy1 or carbonyl, and the
authors suggest that it may possibly be a dioxytrimethylene group,,

p r\

0<:^ I \ I In favour of the view that the oxygen atoms are com-
O—CH

bined in some such manner, is the observation that in the preparation

of the dibromo-derivative a substance is also formed which appears to

be an additive compound, C9H604(HBr)2 ; it crystallises in brownish-
white needles, and becomes dark-brown at 210°. H. G. C.

Preparation of Flavin. By Y. H. Soxhlet (Chem. Zeit., 14,
1345—1346).—The natural dye flavin is obtained from the bark of

the oak by the following method :—The pulverised bark is digested

under a pressure of 1—IJ atmospheres with dilute alkali, the extract

is then separated from the residual bark by filtration, best with filter

presses, the alkali nearly neutralised by the addition of acids or acid

salts, and the precipitated flavin collected, dried, and ground. The
extractors used are usually of copper, and are arranged in series of five

or six, so connected together that the extract can circulate through the

series. About 1000 kilos, of bark and 2000—2500 litres of water, with
50—70 grams of soda crystals, is the charge for each extractor. The
contents of each extractor is brought to the boil five or six times, for

one hour each, and the extract then has a density of 15—17° Be.
(1*116—1*135 sp. gr.). Borax or ammonia liquor of 20° Be. (1*161 sp.

gr.) are also employed instead of soda. After separating the ex-

hausted bark, the extract is diluted with water, and again boiled

with alkali, after which the latter is neutralised. Different acids

are used, but a mixture of 2 parts of sulphuric acid and 3 parts of

hydrochloric acid is very common. The alkali is nearly neutralised,.
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B-nd the liquid heated to boiling ; it is tlien filtered rapidly from the

precipitated flavin, and the latter dried at a gentle heat and packed
in boxes. From 4 to 10 per cent, of the dye is obtained.

J. W. L
Hydroxyxanthones. By S. v. Kostanecki and B. ISTessler

(Ber., 24, 3980—3984; compare Abstr., 1891, 1060).—When ft-

hydroxyraethylxanthone is boiled with, acetic anhydride and sodium
acetate, it is converted into a crystalline acetyl derivative,

CisHfiOaMe-OAc,
wbich melts at 127°.

^-Hydroxyxantlione, Ci3H702*OH, crystallises in colourless needles,

melts at 242°, and dissolves in soda with a very slight yellow

coloration.

Isoeuxanthone (m. p. 247°) is readily soluble in ammonia ; its

alcoholic solution gives a brown coloration with ferric chloride.

When treated with sodium amalgam, it gives a faintly blood-red

solution, which loses its colour after some time, and then yields a red

precipitate on acidifying. Diacetylisoeuxanthone, Ci3H602(OAc)2,

crystallises in colourless needles, and melts at 144°.

Hydroxydixanthone, C00H10O5, is obtained, together with smaller

quantities of another condensation product, in the preparation of

isoeuxanthone by the method already described ; it crystallises from
glacial acetic acid in yellow plates, melts at 258°, and is only very

sparingly soluble in alcohol ; it forms an intensely yellow, almost,

insoluble sodium derivative, and a colourless acetyl derivative. The
second condensation product crystallises from glacial acetic acid in

yellow plates, does not melt below 320°, and dissolves in concentrated

sulphuric acid with a green fluorescence, but is insoluble in soda ; it

is possibly a trixanthone.

Euxanthone is formed when quinolcarboxylic acid is distilled

with resorcinol, but it is not produced from yS-resorcylic acid and
quinol under like conditions ; in view of these facts, it is possible

that euxanthone has the constitution represented by the formula
1

6H-CeH3<c^O>C6H3-6H.
When salicylic acid is distilled with quinol, a small quantity

of a yellow, crystalline compound is obtained ; this substance melts

above 320°, dissolves in soda with a yellow coloration, and is probably

^ -0-
a hydroxyxanthone of the constitution OH*C6H3<^qq]>C6H4.

F. S. K.

Base Obtained from Pyridine. By F. v. Hemmelmayr (Monatsh.,

12, 533—540; compare Abstr., 1891, 1339). When the so-called

chloromethyl alcohol of Losekann (Ghem. Zeit., 14, 1408—1409) is

added, drop by drop, to an equal weight of well-cooled pyridine, a
reddish-brown oil separates, which, if allowed to remain in the cold,

gradually solidifies. The product cannot be purified, owing to its hygro-
scopic properties and the readiness with which it is resolved into its

generators; but it gives well-characterised compounds with various
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salts and acids. With mercuric chloride and platinic chloride, it

forms respectively the compounds OH'CHa'OsNHsCljHgCla, which
crystallises from hot water in pale-red scales melting at 162°, and
(C5N"H5,CH2'OH)3PtCl6, which crystallises in beautiful, yellow prisms

melting at 216°. With picric acid, the compound

OH-CHa-CsNHs-O-CeH^CNOOa

is obtained. It crystallises from hot water in long, yellow prisms,

and melts at 200°. The compound with sulphuric acid has not been
isolated in the crystalline form, but the compound with nitric acid,

OH'CHo'CsTTHs'NOs, is obtained in the form of colourless prisms,

when its alcoholic solution, prepared by treating the original sub-

stance with silver nitrate, is mixed with ether.

The analysis of its compounds leaves no doubt that the condensa-
tion product has the formula C5N'H5,CH2C1*0H, in which the radicles

CH2*0H and CI are probably separately attached to the nitrogen of

the pyridine. When heated with potash, or when distilled, the pro-

duct is resolved into formaldehyde and pyridine; the latter seems
also to be one of the products of oxidation by permanganate.
Attempts to displace the chlorine by hydroxyl by the use of silver

oxide, give rise to the formation of metallic silver and pyridine.

Quinoline also unites with chloromethyl alcohol, but the product
has not yet been obtained in quantity sufficient to determine its pro-

perties.
"

G. T. M.

Synthesis of ^-Chloroqninaldine. By A. Busch and W.
KOENIGS (Ber., 24, 3962—3963).—By the action of butylchloral on
aniline in presence of zinc chloride and hydrochloric acid, the authors
hoped to obtain 7-methylquinoline or lepidine ; instead of this they
obtained the /3-chloroquinaldine described by Magnanini (Abstr., 1887,

1113), the reaction taking place as follows :

—

The mixture of butylchloral, aniline hydrochloride, zinc chloride,

and hydrochloric acid is heated for eight hours at 160—180°, the
product dissolved in hot, dilute sulphuric acid, filtered from resinous

matters, and freed from unaltered butylchloral by extraction with
ether. The aniline present is converted into phenol by the action of

sodium nitrite, and the filtered solution made alkaline, and extracted

with ether ; the base is then extracted from the ethereal solution by
dilute sulphuric acid, the acid solution again made alkaline, and taken
ip with ether, the latter evaporated, and the residue distilled in a
mrrent of steam. The base then passes over in oily drops, which

fquickly solidify, and on recrystallisation from alcohol forms slender,

jolourless needles melting at 71—72°. Its picrate forms pale-yellow,

jparingly soluble needles, and melts at 220—224° with decomposition,

^he other properties of )8-chloroquinaldine Avere found to be in full

jreement with the description given by Magnanini. H. G. C.

VOL. LXii. 2 m
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Constitution of Orthohydroxyazo-Dyes. By S. Ganelin anrl

S. V, KosTANECKi (Per., 24, 3976—3980).—The investicrafcions of

Noelting and Trautmann (Abstr., 1891, 325) and of Kostanecki
(Abstr., 189], 579) have shown that derivatives of orthohydroxy-
quinoline [N : OH = 1'

: 1] have the property of dyeing- mordanted
cotton only as long- as the hydroxy! group in the 1-position remains
unchanged ; Mathens' phenylazorthohydroxyquinoline (Abstr., 1888,

851), as was to be expected, obeys this rule.

MetaphenylazorthoJiyd^'oxywietliylquinoline^

C.NH4Me(0H)-NoPh [Me : OH : N^Ph = 4:1:2],

can be prepared by treating a hydrochloric acid solution of ortho-

hydroxymethylquinoline with a solution of diazobenzene chloride and
then pouring the mixture into dilute alkali. It crystallises from
acetic acid in carmine-red needles, melts at 120°, and is only very
sparingly soluble in boiling water and hot alkalis, but soluble in con-

centrated sulphuric acid with a yellowish -red coloration. The fact

that this compound has the property of dyeing mordanted cotton is

strong evidence that it is an azo-compound and not a hydrazone.
MetamidorthohydroxymethylquinoUne, C9NH4Me(OH)*]SrH2, is ob-

tained when the preceding compound is treated with tin and hydro-
chloric acid ; it is also formed when the metanitrosoorthohydroxy
methylquinoline described by Noelting and Trautmann is treated in

like manner. It separates from benzene, in which it is very readily

soluble, in large, broad crystals melting at 139°. The hydrochloride,

Ciol!^2HioO,HCl, crystallises from hot water in long, red prisms.

F. S. K.
Isoxazoles. By L. Claisen (Ber., 25, 3900—3918).—This paper

contains a general sketch of the various classes of isoxazoles, isox-

azolecarboxylic acids, and di isoxazoles, prepared by the author and
his collaborators by the action of hydroxylamine on /3-diketones and
analogous compounds. Further, a slight change is proposed in the

nomenclature adopted by Hantzsch for the positions in the isoxazole

ring and in other similar rings. As an example of the formation
of an isoxazole, the action of hydroxylamine on acetylacetone,

COMe'CHa'COMe, may be taken ; a monoxime is, presumably, first

formed, but this cannot be isolated; ifc immediately loses water,
forming afy-dimethylisoxazole :

—

MeC-CH2-C0Me MeC-CHiCMe
II ^ II I .

N-OH • N
Acetylacetone monoxime. ay-Dimethjlisoxazole.

The ketone is dissolved in acetic acid and heated with hydroxyl-

amine hydrochloride for 1—2 hours on the water-bath until it no
lonofer gives a red colour with ferric chloride ; the product is then

diluted with water, made alkaline with soda, and the isoxazole ex-

tracted with ether. The jdeld varies from 50 to 80 per cent, of the

ketone used.

Dunstan and Dymond (Trans., 1891, 410) have shown that when the

trimethylisoxazole obtained by the action of alkalis on nitroethane
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is reduced with sodium, it yields a compound CeHnN'O. Thej
assume that this compound has a ring structure, and, on this assump-
tion, base an argument that the /3-diketones are ring compounds.
This view is controverted by the author, who, by the reduction of

ary-dimethylisoxazole with sodium, obtained a substance identical

with that formed when ammonia acts on acetylacetone. He also, in

a similar manner, obtained Dunstan and Dymond's compound by
acting on methylacetylacetone, COMe*CHMe*COMe, with ammonia;
this compound has then the constitution OOMe'CHMe'CMeiN'H or

COMe'CMeiOMe'N'Ha, and is not a ring compound. Consequently

there is no reason to suppose that a yS-dikefcone has a ring structure

either. C. F. B.

Dimethyldiazine. By C. Stoehr (Ber., 24, 4105—4110; com-
pare Abstr., 1891, 581).—Dimethyldiazine, C4N2H3Me2, has been pre-

viously described ; it boils at 153—153*5° under a pressure of

752'5 mm. The hijdrochloride, CeHslS'ojHCl, crystallises from absolute

alcohol in colourless needles, and is very readily soluble in water.

The picrate is deposited from water in flat, lustrous needles melting
at 142—143°. The nitrate, sulphate, and chromate readily dissolve in

water. Dimethyldiazine methiodide, GqH.^2,^M.q1, is formed at or-

dinary temperatures from dimethyldiazine and methyl iodide, and
crystallises from absolute alcohol in pale-yellow prisms which melt at

230°
; it yields a periodide crystallising in reddish-brown needles, and

also a colourless, crystalline double salt with cadmium iodide. The
corresponding methochloride is very soluble in water, and yields crystal-

line salts with platinic chloride, auric chloride, and mercuric chloride.

Dimethyldiazine combines with anhydrous bromine with evolution
•of heat ; the product is crystalline and decomposes at 1 70° ; in aqueous
ifiolution, a second additive compound is formed, which crystallises in

long needles and undergoes dissociation at ordinary temperatures.

Diazinedicarboxylic acid, 04^2112(00011)2 + 2H2O, is prepared by
the oxidation of the base with potassium permanganate, and melts at

.255—256°, not at 250° as previously stated ; it is soluble in dilute

mineral acids, and resembles the a-pyridinecarboxylic acids in its

-colour reactions. The ammonium salt crystallises from alcohol in

needles ; the silver salt is amorphous ; the barium salt is deposited
in colourless, lustrous plates ; the calcium and lead salts ars also

• crystalline.

Hexahydrodimethyldiazine, O6N2H14, is obtained by the reduction of

thediazine with sodium in alcoholic solution ; it is volatile with steam
and miscible with water in all proportions, but is precipitated as a
-colourless oil on the addition of potash ; it combines with sodium and
potassium hydroxides and also with barium dioxide, and is insoluble

in ether. The hydrochloride, OgN2Hi4,2H01, is deposited from water
in large, lustrous crystals, and from alcohol in colourless needles
which decompose above 300°. The platinochloride, 06N2Hi4,H2PfcCl«

-h 3H2O, crystallises in long prisms ; the aurochloride is crystalline

;

and the mercurochloride readily soluble in water. The picrate is

deposited in small, lustrous, yellow needles which decompose without
melting. The dinitrosamine, 00^2^11(^0)2, is obtained by the actioa

2 m 2
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of Bodinm nitrite on the hydrochloride, and crystallises from a,lcohoX

in long, colourless, lustrous, prismatic needles melting at 170—171°

the compound gives a blue colour with phenol and sulphuric acid.

J. B. T.

Biazolones. By M. Freund and others {Ber., 24, 4178—4204,-

compare Freund and Kuh, Abstr., 1890, 1440).

—

^-NaphtJiylmethyU
NzzCMe

hiazolone, CioH7*N<[ i , is obtained by heating acetylnaphthyl-

hydrazine (m. p. 167°) with an excess of carbonyl cbloride dissolved in

toluene, in a sealed tube at 100° for 2—3 hours, and,- after evaporating-

the solvent, crystallising the product several times from dilute

alcohol ; it forms white, silky needles, melts at 125°, and is readily

soluble in alcohol, ether, benzene, and chloroform, but almost insolu-^

ble in water.
NZZCMe

fi-Naphthylmet'hyl--^-thio'biazolone, GloH.^'l^<^ i , is prepared

by boiling acetylnaphtbylhydrazine with an excess of thiocarbonyl
cbloride dissolved in benzene in a reflux apparatus, and, after allow-

ing the solvent to evaporate, repeatedly crystallising from alcohol

with the addition of animal charcoal ; it crystallises in small,

faintly yellow, lustrous needles, melts at 109°, and is somewhat
sparingly soluble in boiling water.

Phenyl-^-naphthyUhiosemicarhazide, CioH7*N2H2'CS*NHPh, obtained
by mixing molecular proportions of naphthylphenylhydrazine and
phenylthiocarbimide dissolved in alcohol, crystallises from alcohol

in white leaflets, melts at [202°, and is readily soluble in alcohol

and chloroform, sparingly in benzene and ether, and insoluble in

water.
NziC-N'HPli

fi'NaphthylaniUdothiohiazolone, CioH7*]S"<^ i

, is produced

by allowing finely-powdered phenyl-/3-naphthylthiosemicarbazide ta
remain in a closed flask with an excess of carbonyl chloride dissolved
in toluene at the ordinary temperature for 24 hours, shaking at in-

tervals ; the solvent is allowed to evaporate, the residue extracted
with alcohol to remove the unaltered carbazide, and crystallised from>
benzene ; it forms white, flocculent crystals, melts at 198—199°, and
is almost insoluble in water, sparingly soluble in alcohol and ether,,

but readily so in benzene and chloroform.

NizC'NH
^-Naphthylamidohiazolone, CioH7*N<] i

,
prepared in the-

same manner as the last-mentioned compound from /i-naphtbylsemi-

carbazide and carbonyl chloride, crystallises from alcohol in small,,

almost white, prismatic needles, melts at 227°, is sparingly soluble in.

ether and benzene, and insoluble in water and chloroform.
IV—P'lVTT

^-Napthylamidothiohiazolone, CioH7*N'<^ ~ ii is obtained in
CO 'fe '

the form of yellowish leaflets by shaking y3-napthylthiosemicarbazide

with a solution of carbonyl chloride, allowing the solvent to eva-

j)orate, and repeatedly crystallising from alcohol ; it melts at 220°>
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and is readily soluble in alcoliol, cliloroforra, and benzene, but in-

soluble in water and etber.

Oxalyl-yS-napbtliylhydrazine, C202(N'2H2'CioH7)2 (?), is formed when
jS-naphtbylhydrazine and ebhyl oxalate are boiled together in mole-

cular proportion ; after adding absolute alcohol and allowing the

product to cool, reddish-brown crystals separate, which are dried on a

porous plafce and extracted with absolute alcohol, when the compound,
which is insoluble in ordinary solvents and melts at 277°, remains

;

whilst ethyl oxalate (3-najphthylhydrazidej CioH7'N'2H2'CO'COOEt,
separates on allowing the alcoholic filtrate to remain ; this melts at

159°, and is almost insoluble in water". When the last-mentioned

vcompound is dissolved in alcohol, and alcoholic potash added, the

potassium salt of the corresponding acid separates, and the acid is

precipitated on adding concentrated hydrochloric acid to its solution

in a little water ; it forms small, white needles, melts at 202*", and
is readily soluble in glacial acetic acid, very sparingly in benzene,

chloroform, and ether, and insoluble in water.

Acetyl-oL-naphtJiylhydrazine^ OioH7*N2H2Ac, prepared by mixing the

dried base (m. p. 115—116°) with an excess of acetic anhydride,
crystallises from dilute alcohol in colourless needles, melts at 143°,

"and is sparingly soluble in hot water.

NiZlCMe
OL-Naphthylmethylhiazolone, CioHv'N-^ ' , is obtained by heat-

ing the last-mentioned compound with an excess of carbonyl chloride
dissolved in toluene in a sealed tube at 100° for about two hours ; it

^crystallises from alcohol in colourless needles, melts at 89°, and is in-

soluble in water.

NziCMe
cC'Naphthylmethyl-^-tMohiazolonef CioHy'N^ i

, is produced by

dissolving acetyl-a-naphthylhydrazine in chloroform (10 parts) and
boiling it for an hour with the gradual addition of a slight excess of

thiocarbonyl chloride ; the solvent is allowed to evaporate, the re-

-sidue repeatedly redissolved in chloroform, and precipitated with
light petroleum, and finally crystallised from dilute alcohol, when it

^separates in bright-yellow needles, melts at 86°, and is readily soluble
in alcohol and benzene, sparingly in ether, and insoluble in light
petroleum and water.

Benzoyl-x-naphthylhydrazine, CioH7'l!^2H2Bz, separates as a yellowish
precipitate on adding the calculated quantity of benzoic chloride to a
cooled solution of a-naphthylhydrazine dissolved in ether (10 parts) ;

.after washing with water, it is crystallised from dilute alcohol, and
forms needles, melts at 184°, and is readily soluble in alcohol, ether,
-and benzene, but insoluble in water and light petroleum.

ci'Naphthylphenylbiazolonej CioH7-N< """
i , is prepared by heat-

ing the last-described benzoyl derivative with an excess of carbonyl
•chloride dissolved in toluene in a sealed tube at 100° for an hour,
•decanting the clear, brown solution from the accompanying resin,

Allowing it to evaporate, and crystallising the residue first from
benzene and afterwards from alcohol ; it forms colourless, felted
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needles, melts at 136°, is readily soluble in ether and light petroleum,,
but insoluble in water, and is not decomposed by boiling with sodium.
hydroxide solution.

NzzCPh
a-Naphthylphenyl-ylr-thiohiazolone, CioH7*N<^ i , is obtained by

gradually adding the calculated quantity of thiocarbonyl chloride to

benzoyl-a-naphthylbydrazine dissolved in chloroform (10 parts),

heating in a reflux apparatus until the evolution of hydrogen chloride

ceases, allowing the solution to evaporate, redissolving the residue in

chloroform, shaking with light petroleum to precipitate the resinous

substances, again evaporating, and crystallising from dilute alcohol,

when it separates in colourless needles, melts at 164°, and is insoluble

in water.

CS
oC'NaphthyUJiiocarhizine, CiqHt'N'^ ' „, is prepared by heating a-

naphthylthiosemicarbazide (see below) (10 grams) with 20 per cent,

hydrochloric acid (30 c.c.) in a sealed tube at 130° for 12 hours,,

washing the crude melt with water, boiling it with water and animal
charcoal, and adding concentrated hydrochloric acid to the filtrate,,

whereby the hydrochloride is precipitated in white needles melting at'

230° ; it yields the free base when treated with sodium carbonate
solution; the latter crystallises from alcohol in colourless needles,

melts at 184—185°, does not reduce Fehling's solution, gives a violet

colour with bleaching powder and sulphuric acid, and is almost
PS

insoluble in water. The acetyl derivative, CioH7*N"< i , crystallises-
^Ac

from alcohol in long, colourless needles, and melts at 283°
; the benzoyl

derivative separates from benzene in almost colourless crystals, and
melts at 175—176°.

"vr—P.ATTT
oc-Naphthylamidohiazolone, CioH7'N<[ "~~

i ^, is produced by
CO'U

allowing a-naphthylsemicarbazide (Pinner, Ber., 20, 2358) to remain
with an excess of carbonyl chloride dissolved in toluene in a closed

vessel for 24 hours with frequent shaking ; it crystallises from alcohol

in colourless leaflets which become brown in the air, melts at 212°,

and is insoluble in water.

NzzC 'jNTH
a-Najphthylamido-ylr-thiohiazolone, CioHi''!^<^^ i ^'is obtained by

heating a-naphthylsemicarbazide with thiocarbonyl chloride in mole-
cular proportion together with benzene in a closed vessel at 80° for

half an hour, and then keeping the mixture at a moderate tempera-
ture for 12 hours ; it crystallises from alcohol in microscopic, yel-

lowish needles, melts at 218°, and is insoluble in water, ether, and
carbon bisulphide.

cc-NaphtJiyltMosemicarhazide, C]oH7*;N'2H2*CS'NH2, is prepared by
boiling ammonium thiocyanate and a-naphthylhydrazine hydro-
chloride (equal weights) with 2J times the weight of absolute alcohol

for 15 hours, collecting, washing with water, and crystallising from*
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alcohol, when it separates in colourless, hexagonal tablets, melts at

209°, and is insoluble in ether, chloroform, and water.

NzzC'NH
oc-Naphthylamidothiohiazolonej CioHvN<p !T"

A

5 formed when the

last-described compound is mixed with an excess of carbonyl chloride

dissolved in toluene and the mixture kept in a closed vessel with

frequent shaking for 48 hours, is a white, amorphous compound
almost insoluble in the ordinary solvents, and melts at 250°.

oC'Naphthylphenylthiosemicarhazide, CioH/NaHa'CS'NHPh, separates

-when an alcoholic solution of a-naphthylhydrazine and phenylthio-

carbimide (equal mols.) is boiled for a quarter of an hour ; it crystal-

lises from benzene or dilute alcohol in white, felted needles, melts at

135°, and is insoluble in water and light petroleum.

NzzNHPk
a-Naphthylanilidothiohiazolone, CioH,*]^^ I

,
prepared by

GO'S
mixing the last-described compound with an excess of carbonyl

chloride dissolved in toluene and allowing the mixture to remain for

several hours, crystallises from alcohol in colourless needles, melts

at 219°, is very readily soluble in acetone, but insoluble in ether and
water.

a,~Najphthylanilidodithiohiazolone, CioHv'K^ ~ 1^ , is obtained
CS* b

by gradually adding thiocarbonyl chloride in molecular proportion to

a cooled solution of phenylthiocarbimide in benzene (10 parts), and

finally heating for a while on the water-bath ; it separates from

alcohol in small crystals, melts at 255° with decomposition, and is

insoluble in water, benzene, and light petroleum.

Ethyl oxalate o(,.7iaphthylhydrazide, CioHv'NaHa-CO'COOEt, is formed

by boiling an alcoholic solution of a-naphthylhydrazine and ethyl

oxalate (equal mols.) for two hours, evaporating on the water-bath,,

collecting the reddish-brown oil, and treating it with ether; the

crystals which separate are repeatedly recrystallised from benzene,

when it is obtained in small, colourless needles, melts at 163°, and is

insoluble in water and ether. It does not react with carbonyl chloride

at the ordinary temperature, and when heated with it, a viscid, yellow

resin is produced.

The compounds NPh<^=9't'^^^°^)]^'?^>NPh and

K=:C-CH(OH).CH.C=K

are obtained by heating tartaric and malic diphenylhydrazides (Biilow,

Abstr., 1887, 138) with a solution containing an excess of carbonyl

chloride in a sealed tube for two hours at 130°
; the former melts at

182° and the latter at 199°, and both are insoluble in water.

Faratoly Uhiocarbazinic paratolylhydrazide^

C6H4Me-N2H2-CS-SH,C6H4Me-N2H3,
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separates when carbon bisulphide is added to an ethereal solution of

paratolylhydrazine ; it is washed with ether and dried in a vacuum,
when it melts at 109°. If the last-mentioned compound is heated in

a porcelain dish with frequent stirring at 110'', hydrogen sulphide and
ammonia are evolved si,Tid paraditolylthiocarbazide, CS!(]S'2H2*C6HiMe)2,

is formed ; this crystallises from benzene in white leaflets, melts at

121°, and, on heating with alcoholic potash, gives paraditolylthio-

carhazone, C6H4Me*N2*CS']Sr2H2-C6H4Me, a colouring matter which is

precipitated on acidifying the solution, and when pure forms dark-

brown, amorphous flocks ; it melts at 105°, and its solutions in

ether, benzene, and chloroform show a beautiful red and green fluor-

escence.

, 7 7 ... 7 nxj^T TVT^^=C-N2-C6H4Me .

Faratolylazoparatolylthiooiazolonej hetiiMe'ISK^
J^^

, is

prepared by dissolving the last-described colouring matter in benzene,

dropping in a solution of carbonyl chloride in the same solvent until the

colour is destroyed, and evaporating on the water-bath ; it crystallises

from alcohol in yellow, felted needles, and melts at 170". The

/i^ara;2;o-aerivative, CeHiMeJN-c^^^ '
, is obtained by

suspending the azo-compound in alcohol, adding alcoholic ammonia,
and passing a current of hydrogen sulphide for 10 minutes, when
it is precipitated after a while in white needles ; after washing with
water and crystallising from alcohol, it melts at 168", being recon-

verted into the azo-compound when its alcoholic solution is boiled

with ferric chloride.

Faratolylazotolyldithiobiazolone^ CeH^Me'N''^ ~ i
, is

formed when thiocarbonyl chloride is added to a solution of paraditolyl-

thiocarbazone in benzene ; it crystallises from benzene in red, felted

needles, melts at 237—238°, and is insoluble in water. The hydrazo-

derivative, CeHiMe'I^^
,

'

,
produced by boiling its

OS,* b
alcoholic solution with aqueous ammonium sulphide, forms white
leaflets, and melts at 155°.

Paraditolylcarhazide, CO(N2ll2*06H4Me)2, prepared by boiling para-
tolylhydrazine (2 mols.) with ethyl carbamate (1 mol.), crystallises

from alcohol in rhombic tablets, melts at 201°, and is insoluble in

water.

Faratolylazoparatolyl-yJ^-thiohiazolune,

riTTT.. ^^ ^NzzC-NiN-CeHiMeC.H4Me.N<^g.^

obtained by graduallj^ adding the calculated quantity of thiocarbonyl
chloride to a boiling solution of the last-described compound in

benzene, and heating for an hour, crystallises from benzene in yellow
needles, melts at 215°, and is very sparingly soluble in alcohol.

Ethyl oxalateparatolylhydrazide, C6H4Me*N2H2*CO"COOEt, produced
by boiling molecular proportions of paratolylhydrazine and ethyl
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oxalate in alcoholic solution, separates, on cooling, in leaflets, and when
crystallised from alcohol or benzene, melts at 133°.

_. .N=C-COOEt
Ethyl paratolylbiazolonecarhoxylate, OeHiMe'N-^ i

, is

formed by heating the last-described compound with carbonyl chloride

(1 mol.) dissolved in benzene, at 100° for an hour ; it is very soluble

in boiling alcohol, and separates from it in prisms, but is almost

insoluble in the cold liquid, and melts at 83°.
jT—P'POOEt

Ethylphenylbiazolonecarhoxylate, ^^^<^r^r^r\ ' ^^ formed by

treating ethyl oxalate phenylhydrazide (Billow, loc. cit.) with carbonyl

chloride; it crystallises from absolute alcohol in prisms, and melts

at 87°.

ft-Binaphthylthiocarhazide, CS(N2H2'CioH7)2, is prepared in the same
manner as the above-described ditolylthiocarbazide, from naphthyl-

thiocarbazinic naphthylhydrazide (Hauff, Abstr., 1890, 61) ; it crystal-

lises from benzene in needles, melts at 137—140°, and is insoluble in

water ; alcoholic potash converts it into the carhazone.

Orthotolylthiocarhazinic orthotolylhydrazide, CS2(N'2H3*06H4Me)2, is

obtained by adding the calculated quantity of carbon bisulphide to an
ethereal solution of orthotolylhydrazine (m. p. 53°), when it separates

in white crystals, and is washed with ether ; it decomposes at 82°,

leaving a residue which melts at 102—103°. Diorthotolylthiocarhazide,

CS(N2H2-C6H4Me)2, is formed by heating the last-described compound
at 90°, and crystallising the product from dilute alcohol, when it is ob-

tained in small, white, felted needles ; it becomes green at 120°, melts

at 129—130° with decomposition, and is insoluble in water. Both of

the last-described compounds resemble the phenyl derivatives (E.

Fischer, Abstr., 1878, 308). Diorthotolylthiocarbazone,

C6H4Me-]Sr2-CS-N2H2-C6H4Me,

is produced by heating the carbazide with alcoholic potash for 20
minutes, diluting, and neutralising, whereby it is precipitated ; it is

•dissolved in chloroform, and methyl alcohol added, when it separates
;

when quite pure it melts at 168°, dissolving in concentrated sulph-

uric acid wdth a bluish-green colour.

OrthotolylazorthotolylthioUazolone, C6H4Me*N< ~~"
'

^ ^
,

is

GO* b
formed by slowly adding carbonyl chloride dissolved in toluene to a
cooled solution of the last-described compound in benzene (5 parts)

;

after purification, it crystallises from dilute alcohol in reddish-brown
needles, melts at 144°, and is insoluble in water. The hydrazo-com-
pound is formed by dissolving the azo-derivative in absolute alcohol,
adding saturated alcoholic ammonia, and passing dry hydrogen
sulphide through the cold solution; it crystallises from absolute
alcohol in colourless prisms, and melts at 159—160°.

Orthotolylazorthotolyldithiohiazolone, CeHiMe-N^ ~~i ^ ® * ,

CS|*S
is obtained by cautiously adding a solution of thiocarbonyl chloride to
-one of diorthotolylthiocarbazone in the same solvent cooled by ice ; it
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forms, when pure, yellowish-red, silky needles, melts at 155°, and is

soluble in alcohol, benzene, and ether. The corresponding hydrazo-
derivative crystallises in colourless, microscopic tablets, and melts at
180—184°. A. R. L.

Quinine Hydrochlorides. By 0. Hesse (Annalen, 267, 142

—

144).—Quinine hydrochloride crystallises in long needles having the

composition C2oH24N202,HCl + 2H2O, and also in large octahedra
having the composition 202oH24N202,HCl + SHgO ; the needle-shaped
crystals lose their water at 120°, the anhydrous salt melting at

168—1G0°. The acid salt of the composition C2oH24N202,2HCl is

easily prepared by adding the theoretical quantity of hydrochloric
acid to a solution of the normal salt ; on evaporating at a moderate
temperature, the anhydrous salt is partly deposited in needles, partly

as a gelatinous mass. F. S. K.

Action of Hydriodic Acid on Cinchonine. By G. Pum
{Monatsh., 12, 582—588 ; compare Lippmann and Fleissner, this vol.,

p. 81, and Skraup, this vol., p. 83).—The author has obtained the

compound CigHajNaOj.SHI by warming cinchonine (30 grams) with
colourless hydriodic acid (150 grams) of sp. gr. 1'7 for four hours on
a water-bath. On cooling, a mass of yellow crystals was obtained,

and this was further purified by recrystallisation from alcohol. The
compound evolves vapours of iodine at 223°, and melts at 230°,

whilst, on treatment with alcoholic ammonia, only 1 mol. of hydr-
iodic acid is eliminated (compare Lippmann and Fleissner, Abstr.,

1891, 1517). The resulting compound, dihydriodocinchonine,

Ci9H22N20,2HI,

crystallises from alcohol in nearly colourless needles which turn
yellow on exposure to light, melts at 187—190°, and combines with
with nitric and sulphuric acids, forming the crystalline compounds
Ci9H22N20,2Hl,H]Sr03and (Ci9H22N20,2HI)2,H2S04 respectively. Alco-
holic soda converts dihydriodocinchonine into cinchonine and another
base, probably isocinchonine, whilst silver nitrate decomposes it with
formation of cinchonine alone. G. T. M.

Snlphonic Acids of Cinchona Alkaloids. By 0. Hesse {An-
nalen, 267, 138—142).—When quinine, conchinine, cinchonidine,

and cinchonine are separately treated with anhydrosulphuric acid,,

they are first converted into the corresponding iso-bases, and then
into siilphonic acid derivatives of the latter.

Isoquininesulphomc acid, C2oH23N202*S03H, is readily soluble in

water ; the solution is strongly leevorotatory, shows a blue fluorescence,

and gives an intense dark-green coloration with chlorine and excess

of ammonia. The platinochloride is readily soluble ; the aurochloride,

jC2oH23N202'S03H,HAuCl4, is a yellow, flocculent compound.
Isoco7ichininesulphonic acicZ resembles the preceding compound in all

respects, except that its aqueous solution is feebly dextrorotatory.

Isocinchonidinesuljphonic acid, Ci9H2iN20'S03H, is dextrorotatory in.
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aqueous solution ; the aurochloride, Ci9H2iN20*S03H,HAuC]4, is a.

yellow compound, readily soluble in dilute hydrochloric acid.

IsocincJioninesulphonic acid is readily soluble in \s'ater ; its. auro-

chloride has the composition CigHziNgO-SOsHjHAuCU + 2H2O.
Quininesuljphonic acid, CaoHjaNgOa'SOsH, is obtained in the form of

its sulphate, when quinine tetrasulphate is moistened with acetic

anhydride ; it crystallises in colourless prisms, and is only sparingly

soluble in hot water, but more readily in hot alcohol. The air-dried

substance contains 1 mol. H2O, which is expelled at 120", the an-

hydrous compound melting at 209°. The platinochloride,

(C2oH23N202-S03H)2,H2PtCl6 + SH^O,

crystallises in needles.

Cinchonidines2ilj>7ionic acid, CigHgiNzO'SOaH + H2O, prepared in

like manner, crystallises in small, colourless needles, melts at 225°,.

and is only sparingly soluble in hot water and alcohol, and insoluble

in ether. The platinochloride, (Ci9H2iN20-S03H)2,H2PtCl6 + 3H2O,.

crystallises in orange needles. F. S. K.

Crystalline Egg Albumin. By F. Hofmeister (Zeit. ;physioh

Chem.,16, 187—191 ; compare Abstr., 1890, 182; 1891, 476, 1122).—
These crystals are practically free from ash if adherent ammonium
sulphate which has been used in preparing them is carefully washed
away. They have the following percentage composition :—C, 58*28 ;.

H, 7-26; N, 1500; S, 109; 0, 23-37. W. D. H.

Decomposition of Alblimin. By E. Deechsel (Chem. Centr.,

1891, ii, 712; from Arch. Fhysiol.,^ 1891, 248—265).—The author

finds that the bases which he obtained from casein and described

as having the formulae C7H12N2O2 and C8H14N2O2 are in fact iden-

tical, and that the substance has the formula O6H14N2O2. The
base is isomeric with diamidocaproic acid, and forms two hydro-
chlorides, the one containing two, the other only one molecule of

hydrogen chloride. The former has a strongly acid reaction on
litmus, whilst the latter behaves as a neutral substance. (See also

Abstr., 1891, 95.) J. W. L.

Physiological Chemistry.

Nasse's Experiments on the Excitability of Frog Muscle in
Salt Solutions. By G. Tammann {Zeit. jphysihal. Chem., 8, 685

—

689).—!Nasse found that frog muscle retained its sensibility to electria

stimulation longer in a 0*6 per cent, solution of sodium chloride than,

in stronger or weaker solutions. The same phenomenon occurred in

the case of other salt solutions. The author finds that the solutions of

various salts most favourable for the preservation of the excitability
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are of such strengths that thej have equal osmotic pressures.
Favourable solutions of other "salts have, some greater, some, smaller,
osmotic pressures. Probably the excitability is due to a definite
turgor in the muscle cells. J. W,

Digestion of Starch by Dogs. By Ellenberger and Hopmeister
{Ohem. Gentr., 1891, ii, 713—715 ; from Arch. Physiol, 1891, 212—
296).—The authors have made a series of experiments with a view of
determining the rapidity of the digestion of starch by dogs. The
animals (dogs) were fed on known quantities of boiled rice, the per-

centage of starch in which had been determined, whilst pigs were fed
on potatoes, for comparison's sake. At different intervals, after

being fed, the animals were killed, and the contents of the stomachs
examined for starch, dextrin, and sugar. The results obtained show
that the dog digests boiled rice starch mach more rapidly than the
pig does either potato starch or boiled meat. Moreover, the dog was
found to digest the rice starch at first more slowly, and lat^r much
more rapidly, than it digests boiled meat. These experiments explain
too why hunger is experienced so much sooner after a meal of boiled
rice than after a meal of boiled meat.

In none of the eleven experiments in which dogs were fed on rice,

•could any sugar be detected in the contents of the stomach, and the
authors conclude that this is owing principally, on the one hand, to

the fact that dogs swallow their food without giving much opportunity
for the saliva to pass into the stomach, whilst on the other hand,
the food, having been boiled, would contain no diastase ; the forma-
tion of sugar from starch in the stomach being attributed by the
authors to the action of these two ferments.

The acidity of the stomach contents was also determined, and it

was found that the left division contained less acid than the middle
or right divisions ; the amount of hydrogen chloride in the left

•division was very small. The total acidity of the dog's stomach when
fed on cereal food is distinctly greater than that of the horse, the
pig, or ruminants. Towards the conclusion of the digestion, the total

acidity diminishes again. J. W. Lu

The Intake of Iron by the Foetus. Bj G. Bunge (Zeit. physioL

Ohem. J 16, 173—186).—The small percentage of iron in milk, com-
pared to that in the body of young animals, has led previously (Abstr.,

1889, 789) to the conclusion that the foetus receives a store of iron

through the maternal placenta previous to birth. This contention is

supported by further analyses. The proportionally large percentage
of iron in the foetus gradually sinks as the animal grows, until it

reaches the normal level ; after this time, milk is no longer a suitable

diet, and unless the milk is supplemented by substances rich in iron,

5uch as vegetables, the animal becomes anjemic. W. D. H.

The Presence of Cystin and Xanthine in the Horse's
Liver. By E. Drechsel {Ghent. Gentr., 1891, ii, 712; from Arch.

FhysioL, 1891, 243—247).—The author has detected cystin and
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another substance in horse's liver. The latter is either xanthine or

a substance of the formula C24H20N18O10. The author suggests that

the changes of the sulphur compounds play an important part in the-

horse's liver, in support of which theory is mentioned the presence

of crystals of sulphur, which he has noticed while separating^

jecorin. J. W. L.

Variations in Glycolytic and Saccharific Powers of Blood in

Asphyxial Hyperglycsemia and Diabetes. Localisation of the
Saccharific Ferment. By R. Lupine and Bareal (Compt. rend.,

132, 1014—1015).—The authors have previously shown that the

glycolytic power of dog's blood is diminished by asphyxia (Abstr.,

1890, 1172) ; they now find that it is altogether destroyed if the

asphyxia is extended over at least three-quarters of an hotir by sup-

plying small quantities of air to the animal. The saccharific power
of both the blood and the urine is diminished under these conditibns,

although it is increased by rapid asphyxia. The glycolytic and
saccharific powers of the blood are increased in the artificial

diabetes brought about by the injection of phloridzin into the cir-

culation (Abstr., 1890, 1336), and the saccharific power of the urine is

also increased in this state, although in ten cases of natural diabetes

it suffered a more or less notable diminution.

The saccharific ferment exists in the serum, and not in the white

corpuscles, as is the case with the glycolytic ferment ; this explains

the ease with which it passes into the urine. Jn. W.

Formation of Glucose and Lactic Acid. By T. Arakt (Zeit.

physiol. Chem., 16, 201—204; compare Abstr., 1891, 1125, 1392;
this vol., 362).—The claim of A. Dastre to priority in connection

with this subject is disputed. W. D. H.

Analyses of Human Milk. By J. Szilasi (Chem. Zeit., 14,,

1202—1203).—The author has analysed 36 samples of human milk,

and tabulated the results. As an instance how the milk may vary
in quality the following two analyses may be quoted :

—

Milk No. 31 :

sp. gr. 1-0329; fat, I'OO ; sugar, 7-35; proteids, 1*26; ash, 0'20;.

total solids, 9"81. The mother's age was 30; she had her fourth

child; was of strong constitution, and gave plenty of milk. The
child was 8 months old, and its average daily increase in weight
was 50 grams. Milk No. 35 : sp.gr. 1*0318; fat, 4*13; sugar, 7*14;

proteids, 1"99
; ash, 0*19 ; total solids, 13*45. The mother's age was

26 ; she had her first child ; a weak constitution, and but little

milk. The child was 20 days old, and its daily increase in weight
20 grams.

The analyses were all done by Bitthausen's process, which the
author has slightly modified as follows :

—

10 grams of milk is diluted up to 200 c.c, and then mixed with
5 c.c. of solution of cupric sulphate ( 103*92 grams per litre). Sodium-
hydroxide (1*018 sp. gr.) is now carefully added until the fluid is

almost neutralised. The curdy precipitate which forms contains the
fat and the proteids, and is collected on a weighed filter, washed^



518 ABSTRACTS OF CHEMICAL PAPERS.

dried at 100°, and weighed. It is then extracted with ether in
the Soxhlet's apparatus, dried, weighed, and the fat found by dif-

ference. The whole is now again dried, but this time at 125°,

weighed, then burnt to ash, and reweighed. The loss in weight
(after allowing for the weight of the filter) represents the prote'ids.

The filtrate, which contains the milk-sugar, is made up to 500 c.c.

and in 100 c.c. (=2 grams of sample) the sugar is estimated by
Fehling's solution, the precipitated cuprous oxide being finally re-

duced to metal by ignition in a current of hydrogen. The ash is

estimated by evaporating and burning 10 grams of milk.

L. DE K.
Improvement in Soxhlet's Milk-sterilising Apparatus. By

SoxHLET (Bied. Centr., 20, 718—719 ; from Milchzeit, 20, 623—624).
—The flask used for sterilising milk is now provided with a kind of

india-rubber valve instead of the bored india-rubber stopper, which
had to be closed after the flask had been heated the first time
with a piece of glass rod.

A series of experiments made by the author show that samples of

milk from various sources are not equally readily sterilised. Com-
pletely sterilised milk will remain for six months unchanged, even
when kept at 35°

; milk which is difficult to sterilise, curdles in three

-or four days.

Pasture grass is preferable to dry fodder for cows, and when it is

used the milk is freer from germs ; moreover, the germs which
emanate from dry fodder are those which are most difficult to kill,

and hence milk infected with them is not readily sterilised. Hay,
when employed, should therefore be wetted so that there is no dust

from it. N. H. M.

Putrefaction of Bile. By C. Ernst (Zeit. pJiysiol. Ghem., 16,
205—219).—The antiseptic properties of bile are, if existent, very

slight. Bile itself rapidly undergoes putrefaction ; and various meat
infusions, if mixed with bile, also readily putrefy. The products of

such putrefactions were investigated, the most striking result being
that those mixtures containing most bile, or bile alone, contained

most indole. Further, some experiments appear to show that the

source of this indole is the so-called mucin of the bile. The pan-
creatic juice does not seem to hasten the formation of indole from
bile mucin. Further, in the intestine most indole is obtainable

from the lower portions, where the bile has acted longest.

W. D. H.
Carbamic Acid. By J. J. Abel and E. Drechsel (Ghem. Gentr.,

1891, ii, 713; from Arch. Physiol., 1891, 236—243).—The authors

have found carbamic acid in horse's urine, and, since its presence

has previously been observed by Drechsel in the blood of both carni-

vora9 and herbivorae, the authors conclude that the conversion of

carbamic acid into urea in the case of carnivorous animals must
progress much more rapidly than it does in the case of herbivorae.

J. W. L.

Diamines in Diseases. By E. Boos (Zeit. physioL Ghem., 16,

;192—200).—Two cases of malaria with dysentery are recorded in
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I

whicli the stools coDtained in one case cadaverine, in the other

pntrescine. The method followed was that adopted by Baumann
and Udranzskj (Abstr., 1889, 1024) in their researches. In a third

case, no diamines were found. It is, however, regarded as doubtful

whether these ptomaines are the poisons that irritate the intestinal

canal.. It seems that the free bases act differently from their salts.

W. D. H.

Peptones in the Blood and Organs of Leucaemic Patients.

By R. Y. Jaksch {2eit. physiol. Ghem., 16, 243—254).—In many cases

of leucaemic blood, especially where the eosinophile cells are

abundant, there is a considerable quantity of " peptone." After

death it is always found, and increases as putrefaction sets in. The
spleen and liver are also overladen with peptone ; but in some cases

the normal spleen is also rich in peptone.

The word peptone, as used, appears to include propeptone (pro-

teoses) : the methods employed were Hofmeister's (precipitation

with ferric acetate) and Devofco's modification of the ammonium
sulphate method (Abstr., 1891, 1304). The two methods give corre-

sponding results with exudations and urine, but when applied to the

tissues Hofmeister's often gives a positive and Devoto's a negative

result. W. D. H.

Chemistry of Vegetable Physiology and Agriculture.

Distribution of Sugar in Boletus edulis and B. auranti-
acus. By E. BoDRQUELOT (/. Pliarm. [5], 24, 521—524; com-
pare Abstr., 1889, 740).—Histologically the tissue of the cap of the

fungus is a continuation of that of the foot, and the filaments of

which it is composed descend into the hymenophore. In the full-

grown and freshly-gathered state, the author has shown that B. edulis

contains trehalose, mannitol, and glucose ; whilst B. aurantiacus con-

tains trehalose and glucose only. The three portions of the plant

indicated above were separately examined, as follows :—Extraction by
boiling 90° alcohol, distillation of the solution obtained, concentration

of the liquid residue to one-tenth of the weight of the material

treated, precipitation of the residue by means of 90° alcohol, filtra-
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tion after settling, and, finally, evaporation of the filtered liqnor to a
syrupy consistency. Trehalose and mannitol readily crystallise

;

tbey are drained, washed, with 90"^ alcohol, dried, and weighed. The
glucose is estimated in the purified mother liquor by means of copper
potassium solution. The results given in the table, p. 519, were
obtained. J. T.

Amount of Proteids in Green and in Etiolated Leaves. Ac-
quisition of Green Colour and Growth of Etiolated Leaves.
By W. Palladin {Bied. Gemtr., 20, 756—760 ; from Ber. deuL hot.

Ges., 9, 194—198, 229—232),—Ko exact comparison of the amount
of proteids in green and etiolated leaves has hitherto been made,
the older results (those, for instance, of Karsten, Landw. Versuclis-Stat.,

13, 176) being founded merely on the percentage of total nitrogen.

In the author's experiments, the seeds were sown in garden soil, the

green plants being exposed to normal conditions, and the etiolated

plants grown in large, wooden boxes covered with black cloths. The
separation of proteids was effected by Stiitzer's method. The leaves

(without stalks) were heated to boiling in water containing some
alum, and treated in the usual manner with copper hydroxide, &c.

Total nitrogen was determined by Kjeldahl's method.
The following table shows the percentage of nitrogen and prot-

eid nitrogen in the leaves of field beans and wheat :

—
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feiids than the green leaves. Etiolated stalks are very poor in prote'ids.

The results thus support the author's theory regarding the reasons of

the change of form of etiolated plants. Leaves of Vicia faba, rich in

prote'ids, do not remain in the dark in an undeveloped state for want,

of organic nutriment. Lessened transpiration gives rise to a very

slight taking up of minerals, and this causes the leaves of etiolated

plants vs^ith stalks to remain undeveloped. Etiolated leaves of whe^t
and etiolated stalks of Vicia faba develop quickly, because, in spite of

the small amount of albumin they contain, they are able to acquiie

from the soil much water containing the requisite minerals.

In order to study the effect of light on etiolated leaves, the leaves

(of Vicia faba and wheat) were placed on distilled water and solutions

of various substances, and kept in diffused light. The bean leaves on
distilled water grew very little, and all died without becoming dis-

tinctly green. On a cane-sugar solution (10 per cent.), most of

the leaves became green in 24 hours, and all within 48 hours; but
they grew but little, and died in three days. Aqueous calcium nitrate

(O'S per cent.) alone caused the leaves to die without chlorophyll

formation ; but with nitrate and sugar together, the leaves became
green, grew considerably, and remained healthy more than three days.

Wheat behaved quite differently : the etiolated leaves became very
soon green when kept in pure water, and the presence of sugar had
no effect, clearly because the leaves of wheat contained sufficient

carbohydrate. The results point to the following conclusions :—
(L) Chlorophyll cannot be formed without sugar. (2.) The chloro-

phyll first formed in leaves of germinating plants is formed at the

expense of the sugar supplied to them by the seed. (3.) Absence of

lime is one reason why etiolated bean leaves do not develop.

N. H. M.

Composition of the Leguminosge. By L. F. N'ilson (Bied.

Centr., 20, 734—736 ; from Kongl. svenska landtbruksakad. handling.,

1— 12).—The chemical composition, as regards nitrogenous sub-

stances, of 38 kinds of leguminous plants was determined in 50 dif-

ferent samples, and also the composition of 10 plants of various

kinds. The amount of digestible proteids was determined by
Stiitzer's method. The plants of the Lathyrus group come first, us

containing the most nitrogen and being of the most value for feed

ing : the large amount of amides in L. silvestris makes it necessary

that it should be used with care. Both the plants of the Lathyrus
and Vicia orders are much more valuable than the clovers, and it is

noteworthy that, among the clovers, red clover by no means holds the

first place. Melilotus alba and officinalis, and Ervum lens, are to be

compared with the better kinds of Vicia, whilst Orobus niger and
Pisum arvense resemble the best clovers. Lotus uliginosus appro;ich« s

more nearly the Graniinere. In the following table, the nambers show
percentages in the dry matter:—

VOL. LXII.
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Lathyrus silvestris

sativus .

heterophyllus

.

pratensis . . . .

maritimvLS . . ,

palustris . . . .

Amides. Proteids.
Crude
protein.

Assimilable.

Proteids.

Vicia saliva

„ sepium
villosa

cracca . . .

silvatica .

cassuhica

.

pisiformis

Trifolium frangiferum.

„ medium . . . .

„ hiihridum . . .

„ repens

„ procumhens .

„ pratense . . .

,, arvense

„ monianum . .

Medicago falcata . ,

„ lupulina ,

„ sativa . .

.

„ silvestris

Astragalus alpinus

„ glycyphyllos

„ cicer

Anthyllis vulneraria,

JSrvum hirsutum

„ Lens
Lotus corniculaius .

.

„ uliginosus . . . .

Melilotus alba

„ officinalis .

Ononis arvensis

Orobus niger
Fisum arvense

N. H. M.
Fixation of Atmospheric Nitrogen by Arable Soils. By A.

Gautier and R. Drouin {Gompt, rend., 113, 820—825).—The authors

point out that as the results of their researches some years ago
(Abstr., 1886 and 1887) they came to the conclusion that the lower
forms of vegetable life play an important part in the fixation of free

nitrogen by soils.
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The same series of experiments showed, however, that if the soil

was quite free from organic matter, there was an actual loss of total

nitrogen, even in presence of the lower forms of vegetation. The
fixation of atmospheric nitrogen under the influence of vegetation is,

therefore, dependent on the presence of organic matter, and if humus
is present a smaller but distinct quantity of free nitrogen is absorbed,

even though all vegetation is absent.

The authors hold that, in presence of organic matter, which is

essential to their development, the aerobic microbes oxidise the organic

matter, whilst, at the same time, they convert a small quantity of the

surrounding atmospheric nitrogen into nitric or nitrous compounds.
The latter are subsequently attacked by anaerobic microbes, and con-

verted into ammonia and amido-compounds (with possibly some free

nitrogen), which would eventually be removed in the drainage water
or escape into the atmosphere, were it not that the algae and other

low organisms at the surface of the soil retain them, and use them for

the building up of their tissues. The function of the algae, &c., is to

act as magazines for the nitrogen which has been absorbed under the

influence of microbes developing in the presence of organic matter.

In the experiments of Schloesing and Laurent (this vol., p. 378),

the humus present had already been in the soil, had been subjected to

the action of microbes, and, consequently, had, in all probability,

become saturated with nitrogen. Moreover, in their experiments, one
had not free access to the soil. Hence, doubtless, their failure to

observe the fixation of nitrogen, except in presence of algae, &c.

The authors consider that it has yet to be proved that algse are

capable of absorbing free nitrogen in the absence of microbes and
organic matter. C. H. B.

Fixation of Free Nitrogen by Plants. By T. Schloesing

Jun., and E. Laurent (Compt. rend., 113, 1059—1060).—In reply to

a note by Gautier and Drouin (preceding abstract), the authors

emphasise the facts (this vol., p. 378) that they did not observe any
fixation of free nitrogen when the soil was bare, but that they did

observe such fixation when the soil was covered with cryptogamous
growth. Jn. W.

Fertility of Heavy Loam Increased by Lime. By M. John-
stone {Bied. Centr., 20, 713 ; from Naturw. Bundsch., 6, 322).—The
potassium silicate present in heavy loam is liable to be rendered
soluble by the action of water and carbonic anhydride, and to be then

taken up by the roots of plants, on which it acts injuriously. The
beneficial effect of lime depends on its power of liberating the potash

(which is of great value to plants) with formation of calcium

>silicate. N. H. M.

2 » 2
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Analytical Chemistry.

A New Desiccator. By W. Hem pel (Zeit. ang. Chem., 1801,

200—201).—The author has some time a^o explained that, as moist

air is lighter than dry air, the practice of having the drying agent

at the bottom of the desiccator is objectionable. By placing the

drier (sulphuric acid, calcium chloride) as high as possible and ^bove

the substance, the drying proceeds rapidly and effectively, owing to

circulation of the air. The author has now given a definite shape to

his apparatus, which is composed of a glass cylinder fitted with a

lid, in the shape of the well-known flycatcher, in which the sulphuric

acid is placed. The top part of the lid is provided with, an arrange-

ment to connect the apparatus with an air-pump, if desired. To
prove the superiority of this desiccator, the author took two watch-
glasses of exactly equal size, filled each with 10 c.c. of Avater, and
placed one in an ordinary desiccator and the other in the cylinder of

the Dew apparatus. The result was, that whilst the first lot toe k
nine days to evaporate, the second had dried up in three.

L. DE K.

Improvement in Gasvolumetric Analysis. By Gr. Lunge
(Zeit. ang. Ghem., 1891, 197—200).— The old-fashioned clamps used

to support the author's gasvolumeter soon get worn out, or sometimes
break down during the experiments, causing great annoyance to the

operator. By the new arrangement this source of failure is elimin-

ated. Figs. 1 and 2 represent the new compound screw and forked

Fig. 1. Fm. 2.

clamp ; a and h being respectively a small and large cork-lined clamp,
whilst c is a species of thumbscrew, shown on a larger scale in Fig. 2.

L. DE K.

Simple and Rapid Method of Gravimetric Analysis. By G.
H. Bailey and J. C. Cain (/. Soc. Ghem. Ind., 10, 329—330).—

A
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100 c.c. fla'^k is w^ed, which is male in two parfs, the neck beingf in a
separate piece, and accurately gi'ound into the body of the flask. It

is desirable to make the neck almost capillary, for the purposes of

ancniufe reading-. The flask is first filled with the liquid and pre-
cipitate, after which the capillary neck is fitted in, and a little more
liquid added, until a ^iren mark on the stem is reached. The latter

is orraduated in millimetres. These serve, not only to adjust accurately

100 c.c. of liquid at 4^, but also (the capacity of the stem being, once
for all, determined) enabled the authors to get rid of the troublesome
pdolincr (or warming) process used in specific gravity determinations.

For instance, if the liquid at 4° stood at division 6 for 100 c.c. liquid,

and at 10° it stood at division 9, it is evident that when working
at 10° the flask must be filled up to division 9, to represent 100 c.c.

of liquid at the point of maximum density of water.

Method of Working.—First, the specific gravity of the substance
precipitated is carefully determined by ascertaining (a) weight of

fl'^sk and air, and then deducting from this the weight of 100 c.c. of

air; (h) weight of flask and 100 c.c. of water at 4°; (c) weight of

flask filled to 100 c.c. mark with water and the substance whose
specific gravity was to be determined. The following values were
obtained:

—

Silver chlorid'^ precipitated hot, 5"298.

Silver chloride precipitated in the cold, 5"287.

Copper oxide precipitated hot, 6*514.

Ferric hydroxide precipitated hot, 2'583.

Barium sulphate precipitated hot, 4 651.

Barium sulphate precipitated in the cold, 4-612.

In order to make use of these numbers in the inverse manner for

ascertaining the weight of a given precipitate, it is not necessary to

replace the supernatant liquor by water, for, by using two similar

flasks, 100 c.c. of the clear, supernatant liquor may be run off into

one flask, leaving the precipitate and supernatant liquor occupying
1 00 c.c. in the other flask. Some of the supernatant liquid may also

b '. transferred to a small wash-boltlefor washing down any precipitate

which remains attached to the sides of the funnel. The actual

determination of the weight of the precipitate W now takes this

form :

—

- Ys -W '

"where w' = weight of supernatant liquid and precipitate.

w = weight of known volume (say 100 c.c.) of liquid.

s = specific gravity of precipitate.

V = volume of the flask (say 100 c.c). D. B.

Use of Potassium Hydrogen Tartrate for Titrating Standard
Acids and Alkalis. By A. BoRNTRioER (Zeit. anal Chem., 31,
4'-\—57).— After giving a summary of most of the methods in use, or

suggested, for the standardisation of acid and alkaline solutions, and
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poinbing out the objections to each of them, the author proposes

potassium hydrogen tartrate for the purpose. It is easily prepared
and preserved in a pure and definite condition, is anhydrous and not

hygroscopic ; used directly, it serves as an acid for standardising alkalis,

and if ignited it yields a definite quantity of potassium carbonate, by
which an acid can be titrated. The author's material was prepared

by heating white cream of tartar with dilute hydrochloric acid, cool-

ing with stirring, washing the precipitate completely, recrystallising

from water, and drying at 100°. It was regarded as pure when the

alkali obtained by calcining a weighed quantity exactly neutralised

an equal amount of the uncalcined substance. Sensitive violet litmus-

paper was used as indicator. M. J. S.

Gasometric Alkalimetry and the Employment of Potassinmi
Ferricyanide in Gasometry. By J. Quincke {Zeit. anal. Ghem.,

31, 1—43).—The reaction K.b'e^Cji, + 2KH0 + H2O2 = 2K4FeCy6

-f- 2H2O + O2 takes place with quantitative exactness, the amount
of oxygen evolved being an accurate measure of the reagent present,

so that it can be employed for the estimation of ferricyanides,

alkaline hydroxides, or hydrogen peroxide. Assuming that the

volume of gas evolved can be read to 0*05 c.c, the error of reading

is about equal in magnitude to that involved in measuring a N/lO
solution in a burette with float. The potassium hydroxide of the

above equation can be replaced by sodium or barium hydroxide
with equally accurate results; calcium hydroxide gives results of

slightly less accuracy, but still amply sufficient for most purposes.

Ammonia is inadmissible, since it decomposes far more of the per-

oxide than would correspond with an analogous equation. Keith er
can the alkali or alkaline earthy carbonates be estimated, since

they only slowly and imperfectly decompose the peroxide. Weak
solutions of the carbonates indeed act so slowly, whilst the reaction

with the hydroxides is so rapid (being complete in from one to five

minutes), that the presence of a little carbonate does not interfere

with the estimation of a hydroxide. The reaction K6Fe2Cyi2 +
BaOg = BaK6Fe2Cyi2 -|- O2 also takes place, but not very energetic-

ally. By dissolving the barium peroxide in dilute hydrochloric acid,

and mixing this solution with excess of strongly alkaline ferricyanide,

the reaction becomes rapid and exact.

There are many substances which are oxidised by alkaline solution

of ferricyanide, as grape sugar, phosphorous acid, &c. ; and, in cases

where the products of the oxidation have no action on hydrogen
peroxide, an estimation of the residual ferricyanide can be employed
for their determination. Arsenious and antimonious trioxides in

particular give highly satisfactory results. The potash solution

should be strong, and used in large excess. The ferricyanide may be

used in the form of standard solution, which, if kept in a bottle of

yellow glass, retains its strength for some months. No warming is

required. A precipitate of antimony trisulphide may be titrated by

dissolving it in concentrated hydrochloric acid, boiling to expel

hydrogen sulphide, and then treating the solution with the alkaline

ferricyanide. Arsenic trisulphide presents ditiiculties. The author's
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experiments were mpde with an improved form of Knop's azotometer,

in which all parts of the apparatus could be plunged into the same
mass of water. The hydrogen peroxide used was " commercial," con-

taining 2 4 per cent. The numerous test analyses reported are highly-

satisfactory, and tables are given in the paper for facilitating the

calcnlations.
'

M. J. S.

Estimation of Soluble Chlorides, Bromides, and Iodides.

By L. L. DE KoNiNCK and E. Nihoul {Zeit. ang. Chem., 1891, 294

—

298).— When a perfectly neutral solution of a chloride, bromide, or

iodide (free from barium) is shaken with freshly precipitated silver

chromate, the silver combines with the halogen, and the filtrate con-

tains a chromate. The chromic acid may be readily estimated by ad-

ding sulphuric acid and potassium iodide, and titrating the liberated

iodine with sodium thiosulphate. 3 mols. of this salt or 3 atoms of

free iodine correspond with 1 atom of either combined chlorine,

bromine, or iodine. Very small traces of chromate may also be esti-

mated colorimetrically. The test analyses are satisfactory.

L. DE K.

A New Method for the Estimation of Organic Nitrogen.

By J. H. Smith (Ghem. Zeit., 14, 1223—1229).—A preliminary com-
munication as to an indirect process for the determination of organic

nitrogen. It is based on the complete oxidation of the organic com-
pound and the conversion of its nitrogen either into nitrogen or

nitric acid or both, according to the substance oxidised.

The process is carried out by heating the substance w^ith potassium

permanganate, potassium bromide, and sulphuric acid. The amount
of the bromide need not be large, as bromine is constantly being re-

generated. After cooling, the excess of permanganate is titrated back
in the usual manner, after the bromides have been first precipitated

with argentic nitrate ; and from the difference between the oxygen
absorbed in this case, and that absorbed in a like oxidation in absence

of bromide, the nitrogen is calculated. L. DE K.

Estimation of Nitrogen in Nitrates. By E. Fricke (Zeit. ang.

Chem., 1891, 239—241).—A process which the author has successfully

employed for some years is as follows:—20 grams of the sample is dis-

solved in a litre of water, and 50 c.c. is put into a 600 c.c. flask and
diluted with an equal bulk of water. 20 grams of potassium hydroxide

is now added, and after this has dissolved, 15 grams of zinc and iron

dust, also 75 c.c. of alcohol. To prevent frothing, it is as well to add
a few granules of animal charcoal. The flask is now closed and
connected with a 200 c.c. Peligot's tube which contains 10 c.c. of

normal sulphuric acid, and is partially immersed in cold water.

After three or four hours, the spirit, which of course carries over

the ammonia, is distilled off. The acid is then titrated back with

N/4 soda. The process is really an excellent one, provided the

potash is free from nitrates. Stiitzer's process, reduction by means
of aluminium wire, cannot be recommended, as the pure metal now-
adays, prepared by electrolysis, is far less active than the metal made
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by tl)P old process, which yields a product containing both sodium
and silicon.

Aftei* mentioning Schmitt's process, based on the rediK^tion of

nitric acid by hydrog-'n in acetic acid solution, a process which would
be an excellent one if it were not for the frothing and spurting, the

author remarks :
" This and similar processes mnst, however, make

room for a method lately proposed by Ulsch, which is characterised

by simplicity, economy, and celerity." 25 c.c. of a solution containing

aoout 0*5 gram of the nitrate is put into a 600 c.c. flask, and reduced

by means of 5 grams of reduced iron and 10 c.c. of dilute sulphuric

acid (i—3). To prevent loss b^ spurtino^, the flask must be covered
with a pear-shaped glass bulb. The liquid is now gradually heated to

boiling, and, after six minutes, allowed to cool. After diluting with

about 150 c.c. of water, 30 c.c. of aqueous soda is added, besides a

few lumps of granulated zinc, and the ammonia is distilled off as

usual. On trying this process on a sample of chemically pure sodium
nitrate, the author found 1644 instead of 16*47 per cent, of nitrogen.

The process may also be employed for the estimation of nitrates in

potable waters. L. de K.

Estimation of Nitrogen in Pure and Mixed Nitrates. By
A. SuLLWALD (Chem. Zeit., 14, 1673—1674, 1 748j.—The author has

made several experiments to compare his own process (a modifica-

tion of Jodlbauer's) with the one recommended by Forster.

The author's process is as follows :—0'5 gram of nitre, or 1 gram
of a mixed nitrate, is put into a 150 c.c. flask and moistened with
5 c.c. of water. The object of this is to make the nitrate dissolve

more easily in the acid, and it also prevents too violent an action.

25 c.c. of sulphuric acid containing 40 grams of phenol per litre is

now put into the flask, and, after cooling, 2*5 grams of zinc-dust is

added. After waiting for about 15 minutes, a few drops of mercury
are added, and the mass gradually heated to boiling. All the nitrogen

will thus be converted into ammonium sulphate. The ammonia is

then estimated volumetrically as usual.

Forster's process is as follows :—0'5 gram of the nitre is dissolved

in 15 c.c. of sulphuric acid containing 6 per cent, of salicylic acid.

When the substance has dissolved, 5 grams of eodium thiosulphate is

added, and when the action is over, lU c.c. of pure sulphuric acid and
a few drops of mercury are introduced. The conversion of the

nitrogen into ammonia is generally accomplished in about 1^ hours.

The results of the experiments proved that the author's process is

quite as accurate as Forster's method, although the latter is more
simple and is performed in less time. In order to avoid loss, the

author recommends treating the nitrate with the acid in the same
fl isk, which is afterwards used for the ammonia distillation. When,
however. Chili saltpetre has to be tested, the author prefers his own
process to that of Forster, as this substance refuses to properly dis-

solve in the sulphosalicylic acid. L. de K.

Estimation of Phosphorus in Iron and Steel. By C. Malot
(^Ztiit. anal. Uhem., 31, <8—79 j from Cumjjt. reud. mens, de la Soc. de
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Vind. miner., Avril, 1887).—The phosphorus is precipitated as am-
monium phosphomoljbdate in the usual way ; the precipitate is dis-

solved in ammonia and reprecipitated by magnesia mixture. The
magnesia precipitate is dissolved in nitric acid of 1-2 sp. gr., a drop or

two of cochineal tincture (prepared by treating cochineal with boiling

water) is added, then ammonia just to violet coloration, which is again

removed by one or two drops of nitric acid. There is then added 5 c.c.

of a solution containing in the litre lOU grams of sodium acetate and

50 c.c. of acetic acid, the whole is heated to 100°, and titrated with

a neutral uranium nitrate solution of known value. As soon as all the

phosphoric acid is precipitated, the excess of uranium forms a green lake

with the cochineal, so that the colour changes from red to greenish-

blue. The uranium solution is of convenient strength if 1 c.c. pre-

cipitates 2 milligrams of phosphoric anhydride. Duplicate estima-

tions do not show greater differences than 2 milligram.

M. J. S.

Estimation of Phosphorus in Pig Iron, Steel, and Iron Ores.

By F. A. Emmerton (Zeit. anal. Chem., 31, 71— 75).—The phos-

phorus is converted into the yellow ammonium phosphomolybdate, and
the amount of the latter ascertained by volumetric e^^timation of the

molybdic acid. 5 grams of steel is dissolved in 75 c.c. of nitric acid

(sp. gr. 12) in a covered basin, the solution boiled to dryness, and
the residue heated for 30 minutes. The cooled residue is taken up by
40 c.c. of strong hydrochloric acid, and the solution evaporated to

15 c.c, taking care that none of the ferric chloride drie< on the side

of the basin. 40 c.c. of strong nitric acid is now added and again

evaporated to 15 c.c, the basin being covered by a clock glass of

smaller diameter than itself, placed with the concave side downwards,
so that the condensed vapours flowing back prevent the formation of

a crust at the edges. A highly concentrated, clear solution free from
hydrochloric acid is thus obtained. This is washed into a 400 c.c.

flask with about 60 c.c. of water, mixed gradually with a small excess

of ammonia, and the precipitate just redissolved by strong nitric acid.

The temperature is now brought to 85'\ and 40 c.c. of molybdate
soluti(m added at once. The flask, stoppered and wrapped in a cloth,

is shaken for five minutes, which completes the precipitation. The
precipitate is now collected on a suction filter, washed with dilute

nitric acid, and then rinsed with 30 c.c. of dilute ammonia through
the pierced filter into a fiask containing 10 grams of zinc; 80 c.c. of

dilute sulphuric acid (1 : 4) is added, and the liquid boiled for 10

minutes, to complete the reduction of the molybdic acid, the colour

of the liquid passing through pale-red to olive-green. It is then

rapidly filtered and washed through a ribbed filter, and standard
permanganate run in until the liquid is perfectly colourless. Since

the reduction of molybdic acid by zinc produces a mixture of oxides

corresponding with the composition M012O19, the equation for the titra-

tion is 5M012O19 + 34KMn04 = 60 M0O3 + I7K2O -f 34MnO, and
since the phosphorus in the precipitate amounts to 1*794 per cent, of

the molybdic acid present, a permanganate solution of which 1 c.c.

oxidises 0006141 gram of iron will correspond with 0*0001 gram of

phosphorus per c.c.
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Pi^ iron is dissolved in hydrochloric acid, and, after making up and
filtering from insolablo matter, an aliquot part is treated as above.

Iron ores are dissolved in hydrochloric acid, the solution evaporated

to dryness, taken up with hydrochloric acid, concentrated, boiled with
nitric acid, then made up, filtered, and an aliquot part of the filtrate

employed. M. J. S.

Separation of Phosphoric and Arsenic Acids from Mercury,
and of Nitric Acid, Chlorine, and Sodium from Mercury,
Phosphoric, and Arsenic Acids. By K. Haack (Zeit. anal. Ohem.,

31, 79— 81).—1. Separation of Arsenic and Phosphoric Acids from
Mercury.—If a mercuric salt, the substance is dissolved with hydro-
chloric acid ; if a mercurous salt, it is dissolved in nitric acid with the
addition of hydrochloric acid and potassium chlorate, and warming
until the odour of chlorine is removed. A.n excess of ammonia is

added, and then, drop by drop, a rather strong solution of potassium
cyanide until the precipitate is redissolved. Ammonia is now added
until it amounts to one-fourth of the whole volume, and then an
equal bulk of absolute alcohol. The arsenic or phosphoric acid can
now be precipitated by magnesia mixture in the usual way, and the
mercury from the filtrate by hydrogen sulphide.

2. Nitric Acid from Mercury and Phosphoric and Arsenic Acids.—
The solid substaace is boiled for a quarter of an hour with an excess

of barium hydroxide. From the filtrate, the excess of barium is pre-

cipitated by carbonic anhydride and boiling. The remaining barium
is precipitated as sulphate and calculated to nitrate. If alkali metals
are present, part or the whole of the nitric acid will remain as alkali

nitrate, and, should the alkali be in excess, this method is inapplic-

able. If otherwise, the alkali must also be determined and calculated

as nitrate. For this purpose, the filtrate from the barium sulphate is

evaporated, and the residue weighed as alkali sulphate. To sepa-

rate sodium from mercury and arsenic acid, the substance may be
ignited with excess of solid ammonium chloride in a porcelain

crucible.

8. Separation of Chlorine.—The substance is boiled with baryta as

above, and the chlorine estimated in the filtrate. The baryta pre-

cipitate is free from chlorine. M. J. S.

Direct Estimation of Arsenic in Minerals and Metals. By
J. Clark (J. Soc. Chem. Ind., 10, 444—445).—In 1867, the author, in

conjunction with Esilman, showed that ferric salts decomposed the

sulphides of a large number of metals, separating sulphur, and
forming a salt of the metal, which was accompanied by the reduc-

tion ot the ferric salt employed to the corresponding ferrous salt.

It occurred to the author to utilise this action for the estimation of

arsenic when in the form of sulphide. For this purpose, known
quantities of pure arsenic sulphide were distilled with a concen-

trated solution of ferric chloride in strong hydrochloric acid in an
ordinary flask connected with a worm condenser, to the end of which
a wide tube was attached which dipped into water. The arsenic was
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tilen precipitated with, hydrogen sulphide in the cold, and collected

on a weighed filter, with the following results:—

(1.) 5 grams AsgSg gave 5-02 = 100-40 per cent.

(2.) 5 grams AS2S3 gave 4-95 = 99-00

It is absolutely necessary, in estimating the arsenic in this way,

that the hydrochloric acid should be concentrated, and it is always

advisable to evaporate down the solution three times with a consider-

able quantity of strong hydrochloric acid. The ferric chloride de-

composes the hydrogen sulphide which would be produced by dis-

solving the arsenic sulphide in hydrochloric acid, facilitates the

solution, and enables the arsenic to be estimated directly.

The author has made numerous experiments with ferric chloride

on mixed sulphides of arsenic, antimony, and tin with satisfactory re-

sults, and has found this to be the simplest and most trustworthy

process for estimating arsenic in antimony ore. It is also applicable

for the direct estimation of arsenic in iron and copper pyrites.

D. B.

A New Apparatus for the Estimation of Combined and
Free Carbonic Acid. By G. Lunge and L. Maechlewski (Zeit.

ang. Chem., 1891, 229—234).—In Fig. 1, which shows the apparatus

in its proper proportions, but at about one-ninth of its actual size,

A represents the generating flask. If used for the analysis of lime-

stone, soda-ash, &c., it has a capacity of about 30 c.c. ; but if required

for the estimation of carbonic anhydride in water, or carbon in iron, it

must have a larger size. The flask, which is shown on a larger scale

in Fig. 2, has a side tube a, which is connected with a stop-cock & and
a funnel c; it is closed by means of a ground, hollow stopper, which
ends in a rather thin, capillary tube d, 35 cm. in length This leads

to the side tube of a Lunge's gasvolumeter. The bulb underneath the

stop-cock / holds about 100 c.c, and is connected with a tube holding

another 50 c.c, and calibrated into O'l c.c The Friedrich's stop-cock

/ communicates with the capillary tubes e and g, which run at a right

angle to one another. The tube g is connected by means of an india-

rubber tube with another capillary tube which terminates in a doubly
perforated stop-cock h. The latter is connected with the Orsat tube
E, which is filled with aqueous potash or soda, and is conveniently

supported by the same forked clamp (shown in the figure). All the

india-rubber joints, except the one at e, are wired. The tube E is

also fitted with a soda-lime tube ^, which prevents the entrance of

respiratory carbonic anhydride when the potash is blown up. C is the

duction tube, which terminates in a sealed capillary k, and D the

pressure tube, which should be 3-5 cm. wide ; both are supported by
the forked clamp 7. To adjust the apparatus, the temperature and
pressure must be, once for all, observed, the great advantage of the

instrument over similar ones being that it serves as its own baro-

meter. The gas is expelled from B by raising D
; / is then closed

and D lowered until the distance of its mercury level is over 760 mm.
from /. D should be lowered sufficiently to cause the mercury to
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sink below the bulb in B. D is then made fast, and one must wait a
short time to see whethei' /fits tightly, and if the mercury level in B

Fig. 2.

Fig. 1.

remains unchanged. The distance in millimetres between the two
mercury levels in B and D is now ascertained by means of any suit-

able rule. 1 mm. is deducted on account of the tension of mercury
vapour at temperatures under 12°, 2 mm. for 13—19°, and 8 mm. for

20—25°, and this corrected pressure is called b. The volume which
100 c.c. of dry air would occupy under these conditions is calculated

by the formula

100.(273 + 0760

273.(6 - /) '

in which / is the tension of water vapour, which may be taken ap-

})roximate]y as {t

thus :
— 2) for temperatures between 12° and 25'
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100.(273 -h 0760
273(6 - ^ + 2) •

f is now opened, the mercury in C adjusted to the division corre-

sponding with the calculated volume, and the columns in B and D
are brought to the same height. In order to saturate the air with

water vapour, a minute drop of water is introduced by means of the

capillary K into C. K is now sealed by means of a spirit flame, and,

to prevent C getting warm, a screen of cardboard is used. If the

mercury still stands at the same division, the apparatus is ready for

use, and no corrections need be made for alterations in temperature

and pressure.

Before commencing an analysis, it is necessary to conduct a blank
experiment to see whether the apparatus is tight. 0*1 gram of fine

aluminium wire is introduced into the flask A. B is filled with mercury
by raising D, and is made to communicate with A by the stop-cock/,

6 being closed. D is then lowered, h opened, and D again raised to

expel the air in B through E. When this has been repeated about
three times, the apparatus is sufficiently exhausted. Hydrochloiic
acid, diluted with four times its bulk of recently boiled water, con-

tained in the funnel c, is now allowed to run through h into A until

this is one-third filled. On applying a gentle heat, a strong evolution

of gas sets in, but care must be taken to have the mercury level in

D lower than in B. After all the aluminium has dissolved, the stop-

cock 6 is opened, and more acid is allowed to enter until it reaches

the neck of the capillary d^ and the stop-cock / is then closed. The
three tubes are adjusted to the same level, the mercury in C standing

at the 100 division, and allowed to remain so for 10 minutes to

equalise their temperatures. In the meanwhile, the soda is forced by
blowing through i as far as the stop-cock h, which is then closed. A
is now detached and cleaned, so as to be ready for the actual analysis.

After adjusting, if necessary, the levels of the tubes, the volunie

indicated by B is read off
; / is now turned to make B communicate

with gr, and /lis opened. D is then raised, the gas driven from B into

E, and again lowered, which operation is repeated several times.

Finally, the soda- ley is again forced up until it reaches h, which is then
immediately closed, and the tubes are again brought to the same level,

C stand ng at the 100 division. If the whole apparatus has been air-

tight, and the acid been free from carbonic anhydride, the mercury
will occupy tie same height before and after treatment with the soda.

After driving the gas completely out of B by raising D, the analy-

sis of any carbonate may be performed. An accurately weighed
quantity of the substance, together with about 0*8 gram of aluminium,
is dissolved in A, as before. The hydrogen completely expels the

last traces of carbonic anhydride from the fluid. All the operate r

has now got to do is to measure the gas both before and after the

action of the soda-ley. The difference represents the volume of the
carbonic anhydride, which multiplied by 1966 gives its weight in

milligrams. L. DE K.

Apparatus for the Estimation of the Carbonic Anhydride of
the Atmosphere. By O. Schulz {Chem. Centr., 1891, ii, 726—727

;
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from Mmichener med. Wochenschr., 38, 641—643).—The apparatus
consists of a 500 c.c. cylinder which is gradaated for each 20 c.c. Afc

each end it is drawn out. The lower orifice is connected, by means of

an india-rubber tube, with a movable reservoir. The upper orifice is

closed by a three-way tap. One of the openings of the latter com-
municates with the air, whilst the other is connected with a stout

glass test-tube. The latter is closed by an india-rubber stopper, through
one of the holes of which passes a tube drawn out to a capillary at its

lower end and reaching to the bottom of the test tube, whilst the
other is in connection with the three-way cock of the cylinder. In
the test-tube is placed 20 c.c. of a millinormal soda solution, with
phenolphthalein as indicator. In using the apparatus, the movable
reservoir is raised until the water flows from it into the measuring
cylinder up to the zero mark, the three-way tap being in connection

with the atmosphere. The tap is then reversed so as to come into

connection with the test-tube, and the reservoir is now lowered and
air allowed to bubble through the soda solution until it is just

colourless. The volume of air passed through may then be read off

on the cylinder and compared with the weight of carbonic anhydride
which exactly neutralises the soda. J. W. L.

Estimation of Calcium in Phosphates by Glaser's Process.

By J. H. VoGEL {Zeit. ang. Chem., 1891, 857—359).—The author,

after carrying out a large number of experiments, has come to the

conclusion that the original process recommended by Glaser gives the

calcium too low. Excellent results are, however, obtained by using the

modified process recommended by Jones (compare this vol., p. 99).

Nothing is gained by first drying and separating the calcium sulphate

from the filter before calcining it, but too strong a heat should be
avoided.

If the phosphate contains much magnesium, there is a danger of

this substance coming down with the iron and aluminium phosphates.

In this case, Stiitzer's plan (as explained in Jones's article) must be
adopted. L. de K.

Volumetric Estimation of Zinc. By L. Blum (Zeit. anal Chem.,

31, 60—61).—The author has pointed out (Abstr., 1890, 1191) that

in Donath and Hattensauer's method for the titration of zinc, the

presence of manganese leads to incorrect results. Moldenhauer pre-

fers to omit the tartrate, and to titrate the zinc in a simple ammonia-
cal solution, in which the precipitated ferric hydroxide is suspended.

If, before making alkaline with ammonia and boiling, a little bromine
water has been added to the solution, the manganese will be all pre-

cipitated with the iron, and will no longer interfere with the titration

of the zinc. Moldenbauer's ammoniacal reagent (5 c.c. for 50 c.c. of

solution) consists of 50 grams of ammonium carbonate, 50 grams of

ammonium chloride, and 100 c.c. of ammonia in the litre.

M. J. S.

Separation of Copper and Cadmium. By J. S. C. Wells
(Chem. News, 64, 294).—Copper and cadmium may be separated, in

the absence of ammonium salts, in the following manner :—The
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neutral solution containing the two metals is rendered colourless by
treating with sodium thiosulphate ; the addition of sodium carbonate
then precipitates the cadmium as carbonate, which is filtered off.

The copper is obtained as sulphide by boiling the filtrate with hydro-
chloric acid, D. A. L.

Assay of Almninmm and its Alloys. By F. Regelsberger
{Zeit. ang. GJiem., 1891, 360—363).—Although an experienced dealer

can readily distinguish a good sample of aluminium from an inferior one
by its appearance and some physical tests, a chemical analysis is more
satisfactory. The impurities almost exclusively present are iron and.

silicon ; but it is as well to also make a direct estimation of the aluminium,

so as to make sure there can be no other impurities to speak of. The
author now recommends the following process :

—

Silicon.—From 2 to 4
grams of cut-up metal is dissolved, with the usual precautions, in 60 c.c.

of water containing 12—24 grams of potassium hydroxide. A platinum
basin is used, and when the bulk of the metal has dissolved, a gentle

heat is applied. The solution is acidified with hydrochloric acid,

evaporated to dryness to render silica insoluble, and the residue treated

in the well-known manner. Iron.—3 grams of the metal is treated

in a flask with 50 c.c. of 40 per cent, aqueous potash, and the action

assisted by a gentle heat. 200 c.c. of dilute sulphuric acid (1*16

sp. gr.) is now added, and, after boiling to dissolve the iron, the liquid

is rapidly cooled and titrated with permanganate. AluminiuTn.—This
estimation has already been descrilDed (this vol., p. 102).

As regards alloys, the author found that the treatment with aqueous
potash completely dissolves out the aluminium from its alloy with 6

percent, of copper or 20 per cent, of nickel. Even an alloy of alumin-
iam and silver,may be so separated, but in this case treatment with
nitrohydrochloric acid is preferable. L, de K.

Volumetric Estimation of Alumina. By C. F. Cross and
E. J. Bevan {J. Soc. Ghem. hid., 10, 202).—Lunge (Abstr., 1891, 365)
contends that the authors are in error in supposing that the change of

colour takes place when the proportion 5SO3 : 2AI2O3 is reached, the

real ratio being 3SO3 : AI2O3. The authors have repeated their

former experiments with, precisely the same results. D. B.

Volumetric Estimation of Alumina. By G. Lunge (J. Soc.

Ghem. Ind., 10, 314— 317).—Referring to the preceding abstract, the

author states that he has repeated his former experiments, and has
confirmed his results and those of all previous observers, according to

which the change in the colour of methyl-orange occurs when 3H2SO4
has been used for IAI2O3. D. B.

Commercial Assay of Alums. By M. Kretzschmar (Chem. Zeit,

14, 1223).—Five grams of the sample is dissolved in 500 c.c. of water,

50 c.c. is taken, and the acidity estimated by means of 1^/2 potash
with methyl-orange as indicator. The alumina is then approximately
estimated by continuing the titration after addition of phenol-

phthalein. Another 50 c.c. is now taken and boiled with a few drops
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of bromine. After cooling, sodium acetate is added, and then a
known volume of sodium phosphate of known strength, in order to
completely precipitate the alumina and any ferric oxide. As the
washing of the precipitate is troublesome and slow, the author pre-
fers to estimate the excess of phosphate volumetrically, in the C(»ld

liquid, by means of uranium nitrate solution. As the precipitate
also contains ferric phosphate, it is necessary to estimate the iron in

another 50 c.c. by reduction with zinc and titration with permangnn-
ate. From the amount of alumina obtained by the titration with
uranium is then deducted the quantity of alumina corresponding
with the ferric oxide.

The process is convenient and rapid. As the amount of alumina
is already fairly accurately known by the titration with phenol-
phthalein, the operator knows almost exactly how much uranium
will be required to precipitate the excess of phosphate. A single
titration will therefore be sufficient. If the alum contains ammonia,
the greater part of this must be expelled by heating with excess of
alkali. L. de K.

Glaser's Process for the Estimation of Iron and Aluminium
in Phosphates. By T. Meyer {Ghem. Zeit., 14, 1730).—A joint com-
mittee of German manure makers and agricultural analysts has
reported in favour of Glaser's spirit method, instead of the conven-
tional ammonia and acetic acid process. The weak point in Glaser's

process is, however, his complete ignoring of the magnesia. Although
magnesium sulphate is practically insoluble in absolute alcohol, it is

far from insoluble in a mixture of alcohol and dilute sulphuric acid.

Manures containing much magnesia always yielded, in the author's

hands, a mixture of aluminium, magnesium, and ferric phosphates.
Without a serious modifieation, Glaser's method is therefore not \ et

fit to become the recognised trade process. (Compare, howevei-,

R. Jones, this vol., p. 99.) L. de K.

Estimation of Manganese in its Ores and Alloys. By J.

Pattinson and H. S. Pattinson {J. Soc. Ghem. Ind., 10, 333—338).

—

The authors had occasion to repeat to a certain extent the investigations

of Yfright and Lutf', and of Pi( kering, on the products obtained by
heating hydrated manganese dioxide in air. Their experiments weie
made with manganosomanganic oxide of known composition, pre-

pared either from crystallised manganese sulphate, or from ferio-

manganese containing about 82 per cent, of manganese. It is e-hown

that (1) manganosomanganic oxide is only formed from these sub-

stances by ignition for about an hour at almost a white heat, in a ga.s

muffle furnace or other apparatus in which the oxide is prctecte<l

from reducing agents
; (2) an ordinary red heat, such as is obtained

over a Bunsen burner, is not sufficient to reduce the oxide to the state

of ]Vln304, and that an error of 1^ per cent, of manganese too much
may be made in this way if the percentage of manganese is calcu-

lated on the assumption that the product obtained is manganoso-
manganic oxide; (3) there is a lisk in all cases when the oxides are

Heated over a gas blowpipe of obtaining an oxide containing less
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oxygen than MngOi, probably dae to the action of reducing gas per-

meating the heated platinum, or entering the crucible under the lid,

and that an error of as much as 3J per cent, of manganese too little

may be made in this way
; (4) all determinations of manganese made

by Aveighing the product yielded by igniting manganous carbonate

or hydrated manganese dioxide in air are untrustworthy, unless the

available oxygen in the product is also determined and taken into con-

sideration.

The authors conclude from their investigations and experience,

that, just as in the case of the estimation of iron, the volumetric

methods of estimating manganese are far superior to the gravimetric

methods, both as regards accuracy and ease of execution. The
volumetric method described by one of the authors in 1879 (Trans.,

1879, 365), with some slight modifications of detail, is still used by
the authors, who have reason to believe that it is now largely adopted

by chemists. D. B.

Separation of Metals in Alkaline Solution by Hydrogen
Peroxide. By P. Jannasch and R. Niederhofheim (Ber., 24, 3945

—

3947).—The method recently described by Jannasch and Franzek
(this vol., p. 240) for the quantitative separation of manganese,
cobalt, and nickel by treating the alkaline solution of their double
cyanides with hydrogen peroxide, may with equal advantage be
employed for the separation of manganese and zinc. The solution of

manganese and zinc in 50 c.c. of water is mixed with a 10 per cent,

solution of potassium cyanide (10 c.c.) and a similar amount of

25 per cent, potash solution, the whole being stirred until the pre-

cipitate first formed is redissolved. The manganese is then precipi-

tated by the addition of hydrogen peroxide (50—60 c.c), the mixture
warmed for 15—20 minutes at 100°, and filtered. The filtrate is

saturated with hydrochloric acid, evaporated to dryness, warmed at

110—115° in the air-bath for half an hour, dissolved in very dilute

hydrochloric acid, and filtered from any silica present. The zinc is

then precipitated by sodium carbonate and weighed as oxide.

The analytical data given in the paper show that the method is

capable of yielding accurate results. H. Gr. C.

Action of Alkaline Sulphides on Metals of the Iron Group.
By L. L. DE KoNiNCK and M. Ledent (Zeit. ang. Ghem., 1891,
202—203).—It is a well known fact that when salts of nickel are

precipitated with ammonium sulphide in excess, the filtrate has a
dark-brown colour, due to some dissolved nickel. According to

Lecrenier, this is owing to the ammonium sulphide used for testing

nearly always containing polysulphide. The authors thought it would
be interesting to try the behaviour of sodium or potassium poly-

sulphide, not only on salts of nickel, but also on the other metals of

the same group. Nickel gives a brownish-black, but very clear

filtrate, just the same as when using ammonium sulphide. Salts of

cobalt give a dirty, violet-brown liquid. With iron, the colour is at

fiirst a nondescript dark brown, but gradually changes into a lively

green, resembling chromic sulphate or potassium manganate. One
YOL. LXII. 2
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of the authors recoirnnended this reaction some time ago as a delicate

test for iron. Manganese salts give no peculiar colour, and, like those

of zinc, seem insoluble in an excess of the reagent. The authors

will continue the investigation. L. de K.

Estimation of Chromium in Steel. By T. W. Hogg (/. Soc,

Chem. Ind., 10, 340—341).—It has been objected that in Galbraith's

process (Abstr., 1877, 357) the whole of the chromium is not dis-

solved by the sulphuric acid. This objection has most probably

arisen from insufficient boiling with the strength of acid originally

given (1 to 6), and the author therefore recommends the use of a

stronger acid (1 to 8), and to go on boiling the solution vigorously for

a few minutes after all decomposition has apparently taken place.

The solution should be filtered through an asbestos filter, as with the

use of a filter paper a small quantity of chromic acid is reduced.

With regard to the gravimetric method of estimating chromium in

steel, Arnold's process (Abstr., 1881, 646) gives the best results.

The method recommended by the author is based on the fact that

a solution of chrome steel in sulphuric acid is highly coloured, the

intensity of the coloration being greater as the percentage of

chromium increases. Ferrous sulphate itself has a green tinge,

but the colour intensity of chromium sulphate is so very much
greater that the presence of even 0*1 per cent, is sufficient to give a

decided increase to the depth of colour of the solution, and the pre-

sence of 0'35 per cent, will almost double it. D. B.

Gas-volumetric Analysis. By A. Baumann (Zeif. ang. Oh&m..,

1891, 332— 339).—Lunge has tried to show that Baumann's new
methods of quantitative analyses (this vol., p. 103) do not show any
special advantages, and give inaccurate results. The author attempts

to prove that Lunge is prejudiced against his process ; that, in fact,

for the estimation of small quantities of chromic acid and sulphuric

acid, no better methods are to be found in the analytical text-books.

New gas-volumetric processes for the estimation of arsenious and
antimonious acids, and also for the alkalis, will shortly be published.

L. DE K.
Gas-volumetric Analysis. By G. Lunge {Zeit. ang. Chem.,

1891, 339—340).—The author remarks that, nothwithstanding Bau-
mann's pretensions as to the accuracy of his process, he still

admits that in the estimation of chromic acid an error may occur

of 0*98 per cent., and that in the estimation of sulphuric acid an error

of even 1*74 per cent, is possible. The author thinks that more
accurate results are obtained by the use of his gas-volumeter than by
the azotometer, and points to the fact that his own processes have
been used successfully for many years by hundreds of analysts.

L. i)E K.
New Methods in Quantitative Analysis. By A. Baumann

{Zeit. ang. Chem., 1891, 203—210, 328—332
; compare this vol.,

p. 103).—The reaction between chromic acid and hydrogen peroxide

may be taken advantage of in the estimation of lead, bismuth, and
barium. With chromic acid, these metals form insoluble salts, which.
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daring a quantitative analysis, are generally collected on a weighed
filter, and dried at 100—120°. The estimation is, however, much
more easily performed by the author's mode of procedure,

Estimation of Lead.—If the liquid should contain free nitric acid,

it is first mixed with excess of sodium acetate, then heated to boiling.

Potassium dichromate is then added in slight excess. The precipi-

tate is collected and washed, the filter spread out on a glass plate,

and the precipitate washed down with dilute sulphuric acid into the
outer chamber of the evolution flask. After some time, 5 c.c. of

2 per cent, solution of hydrogen peroxide is added, and the process
conducted as previously described. 1 c.c. of gas = 0"0049766 gram
of lead oxide.

Estimation of Bismuth.—The solution, which must be free from
excess of nitric acid, is poured into a warm solution of potassium
dichromate. The precipitate is washed by decantation with hot
water, and dissolved in a little weak hydrochloric acid. After trans-

ferring it to the evolution flask, and adding 10 c.c. of dilute sulphuric
acid, the operation is conducted as in the previous case. 1 c.c. of gas
= 0*005192 gram of bismuthic oxide.

Estimation of Barium.—The solution is precipitated with ammo-
nium chromate in the presence of ammonium acetate. The precipi-

tate is washed first with a weak solution of ammonium chromate and
finally with very weak ammonia. It is then treated like the bismuth
precipitate. 1 c.c. of gas = 0*00342 gram of barium oxide.

The estimations may, of course, also be performed by adding a known
quantity of potassium or ammonium dichromate, making up to a
definite bulk, and estimating the excess of chromic acid in an aliquot

part of the filtrate.

The author has also studied the action of iodine and its oxygen
acids on hydrogen peroxide, and obtained results which, .if con-
firmed by other analysts, will revolutionise quantitative analysis. A
freshly prepared solution of iodine in potassium hydroxide, which
is really a solution of potassium hypoiodite, when brought into

contact with hydrogen peroxide, evolves one molecule of oxygen
for every molecule of iodine, the products being water and potassium
iodide. This fact has been made use of by the author for the estima-
tion of free iodine. 40—50 c.c. of a solution of iodine in potassium
iodide is placed in the outer chamber of the flask, and 5 c.c. of 5 per
cent, hydrogen peroxide is put into the glass cylinder with a solution

of potassium hydroxide (1 : 2). After mixing and shaking, oxygen
will be evolved, and after about five minutes' cooling, its volume may
be read off. 1 c.c. of gas = 0*01133 gram of iodine. As an instance

of the applicability of the method, it may be used to estimate with
great rapidity mineral, and even organic, acids, by bringing them in

contact with a mixture of potassium iodide and iodate, and estimating
the liberated iodine in the manner described. L. de K.

Estimation of Tungsten in Rich Alloys and in Steel. By
R. Namias {Ghem. Centr., 1891, ii, 728—729 ; from Stahl. u. Eisen, 11,

757— 760).—For the estimation of tungsten in rich alloys, the author
prefers to oxidise with bromine in a concentrated sodium hydroxide

2 2
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or carbonate solution, the finely divided metal being digested in a
porcelain dish for 1—2 hours near the boiling point of the solution.

The solution is evaporated to dryness several times with hydrochloric
acid, the tungstic anhydride is then dissolved from the silica with
ammonia, the silica removed by filtration, and the tungstic anhydride
again precipitated with hydrochloric acid, and the whole evaporated
to dryness. It is then collected, washed with ammonium nitrate

solution, and ignited.

The author prefers this method to that of Schneider, by which the
tungstic anhydride and silica are fused with potassium hydrogen
sulphate. But the mixture of tungstic anhydride and silica may be
ignited in a current of hydrogen, and the loss (oxygen) calculated

into tungstic anhydride.

In the case of tungsten steel, the metal is digested with hydro-
chloric acid, in the absence of air, and the insoluble metal collected

and washed with ammonium nitrate. A little tungsten passes into

the filtrate^ and this is recovered by bringing the latter to dryness
with hydrochloric acid, sugar is added, and the mass ignited. It is

then treated with hydrochloric acid, filtered, washed with hydro-
chloric acid, ignited, and added to the main portion.

J. W. L.

Analysis of Tin Ores. By J. S. 0. Wells {Ghem. News, 64,
294).—The author finds that the decomposition of cassiterite can be
satisfactorily effected by treating it with dilute hydrochloric acid in

the presence of zinc and platinum, heating, and shaking frequently
;

v^^hen the decomposition appears to be complete, the remaining zinc

and reduced tin are dissolved in hydrochloric acid and filtered from
insoluble matter. The residue is tested for tin, and, if necessary, is

treated again. The tin is estimated in the solution by any ordinary

method. D. A. L.

Quantitative Separation of Metals of the Hydrogen Sulphide
Group by means of a Stream of Bromine Vapour. By P.
Jannasch and P. Etz (Ber., 25, 124—127; see also this vol.,

p. 385).

—

Separation of Bismuth from Lead.—A solution of the mixed
chlorides is precipitated with hydrogen sulphide, and the precipitated

sulphides dried at 100° and heated in a weighed porcelain boat in a
stream of air containing bromine. The bismuth bromide completely
volatilises, whilst the lead bromide remains behind in a state of purity.

The details of the experiments have already been given in a former
paper. The special precautions for this separation are, not to allow
the precipitated sulphides to remain too long in contact with
hydrogen sulphide, and to complete the drying of the sulphides by
gently heating them in a stream of dry air before passing the
bromine vapour over them. The results obtained were good.

E. C. R.
Application of Electrolysis to Qualitative Analysis. By C.

A. KoHN (/. Soc. Chem. Ind., 10, 327—329).—Anti7nony.—The pre-

cipitated sulphide is dissolved in potassium sulphide, and the solu-

tion, after warming with a little hydrogen peroxide to decolorise

any polysulphides that m;iy be present, electrolysed with a current
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giving 1'5—2 c.c. of electrolytic gas per minute, when the antimony-
is deposited as metal upon the negative electrode. 1 part of antimony
in 1,500,000 parts of solution may be thus detected.

Mercury.—This metal is best separated from its nitric acid solution

on a small, closely-wound spiral of platinam wire. The solution is

electrolysed with a current of 4—5 c.c. The deposited metal is

removed from the spiral by heating the latter gently in a test tube,

when globules of mercury form on the upper portion of the tube.

Lead.—This metal is precipitated either as peroxide at the anode
from a nitric acid solution or as metallic lead at the cathode from an
ammonium oxalate solution. In both cases a current giving 2—3 c.c.

of gas is sufficient to effect the deposition in one hour. O'OOOl gram
of metal in 150 c.c. of solution can be easily detected. With both
solutions, this amount gives a distinct discoloration to the platinum
spiral, on which the deposition is best effected. As a confirmatory-

test, the deposited metal is dissolved in nitric acid, and the solution

treated with hydrogen sulphide.

Copper.—0*00005 gram of copper can be very readily detected by
electrolysing an acid solution in the usual way. A platinum spiral

is employed as the cathode, and the presence of the metal confirmed
by dissolving it in a small quantity of nitric acid, diluting with
water, and adding potassium ferrocyanide.

To detect the above metals in cases of poisoning, it is necessary to

destroy the organic matter associated therewith in the usual way by
means of hydrochloric acid and potassium chlorate. Urine can, how-
ever, be tested directly for these poisons. Mercury or copper may be
detected by acidifying the urine with 2—3 c.c. of nitric acid and
electrolysing as described. 0"0001 gram of metal in 30 c.c. of urine

can be thus detected. Lead does not separate well as peroxide from
urine, but if ammonium oxalate be added, the reaction is quite as

delicate as in a(;[ueous solution, and O'OOOl gram of lead can be thus
detected. Antimony is best detected by precipitation as sulphide
and electrolysing with a current of 1*5—2 c.c. In all cases, it is

advisable to continue the passage of the current for about twice the
time required in the case of aqueous solutions.

Silver.—This metal is precipitated as chloride, dissolved in potas-

sium cyanide, and the solution electrolysed with a current of
1—1*5 c.c. A platinum spiral forms the anode, from which the
silver deposit may be dissolved by nitric acid, and tested for by
hydrochloric acid or hydrogen sulphide. O'OOOl gram of silver in

150 c.c. can be detected, and one hour is sufficient for the deposition.

Gold is deposited under similar conditions to silver from cyanide
solutions. The deposit, which is somewhat dark coloured, can be
dissolved in aqua regia and tested by the purple of Cassius test.

0*0001 gram of metal in 150 c.c. of solution can be detected without
difficulty. D. B.

Separation of Antimony from Arsenic. By F. A. Gooch and
E. W. Danker {Amer. J. Sci. [3], 42, 308—312).—A very exact
process for the separation of arsenic from antimony consists in dis-

tilling their hydrochloric acid solution with ferrous sulphate j but the
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conditions are such that the antimony in the residue must be deter-

mined gravimetrically. The authors have so arranged the process

that the estimation of the antimony may be made by a rapid volu-

metric method, and this they have accomplished by substituting for

the iron salt, which interferes with the direct volumetric estimation,

another reducing agent, namely, hydriodic acid. After a great number
of experiments, the authors now recommend the following process :

—
The solution, which must not contain more than 1 gram of the

mixed oxides of antimony and arsenic, is mixed with a slight excess

of potassium iodide, diluted with hydrochloric acid to 100 c.c,

and then saturated with hydrogen chloride, which is also passed
during the subsequent distillation. The apparatus consists of a

250 c.c. flask, provided with a hollow glass stopper tightly fitted in a

ground joint, the stopper itself being sealed on a large glass tube

bent suitably to connect the interior of the flask with a condenser,

whilst through the hollow stopper, and sealed into it, passes a smaller

glass tube reaching nearly to the bottom of the flask. By means of

this arrangement, a current of gas entering the smaller tube passes

nearly to the bottom of the flask, and then out through the hollow

stopper into the condenser, without coming in contact with joints,

rubber, or cork.

The distillation is continued until fully one-half of the liquid has
passed over, when the residue is quickly cooled. Sulphurous acid is

added, and, after a little while, the excess of this reagent is destroyed

by cautiously adding solution of iodine. After the addition of 1 gram
of tartaric acid for every gram of antimony supposed to be present,

the free acid is nearly neutralised with sodium hydroxide, and 10 c.c.

of a solution of sodium hydrogen carbonate is then added. The
antimony is now estimated by titrating the solution with N/10
iodine (compare Gooch and Gruener, this vol., r>. 242).

L. DE K.
Estimation of Organic Matters in the Atmosphere. By J.

Aechaeow (Chem. Centr., 1891, ii, 887; from Arch. Hygiene, 13,
229—246.)—The author aspirates measured quantities of the air

under investigation through a tube, 39 cm. long and 1 cm. wide,

which contains solution of potassium permanganate acidified with
sulphuric acid. The tube is closed at one end, and fitted, like a

wash-bottle, with two tubes, one of which passes to the closed end,

whilst the other merely passes through the stopper, and serves

as an exit. The inlet- tube is furnished with a cap at its further

end, and is perforated so that the bubbles of air are reduced in size

as far as may be. Three such tubes are employed in connection with
one another for such experiments, and the apparatus is kept warm
(about 43°). The potassium pei*manganate solution has a strength

such that 10 c.c. = 0'02 milligram of oxygen, and it is titrated with
oxalic acid. J. W. L.

Apparatus for Determining the Flashing Point of Heavy-
Mineral Oils. By J. Gray (J. Soc. Chem. Jnd., 10, 348).—The
apparatus designed by the author is an adaptation of the Pensky-
Marten slide and stirrer to the Abel cup. D. B.
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Indirect Estimation of Alcohol. By T. P. Blunt (Analyst,

1891, 221—223).—When alcoliol is estimated by the indirect or evapo-

ration method, the spirit gravity is calculated, either by Tabarie's

formula, which requires the division of the specific gravity of the

sample by that of the extract, or by Mulder's formula, which is based

on the assumption that the spirit gravity is obtained by deducting

from the gravity of the sample the extract gravity minus 1000. The
author has satisfied himself that in the case of sweet v^^ines and
liqueurs, the last formula is the most accurate. L. de K.

Estimation of Fusel Oil in Spirits. By J. Traube (Chem. Zeit.^

14, 1410).—The author, in reply to Stiitzer and Heitmair, still

believes his process with the stalagmometer to be the most suitable

for analysts who have but seldom occasion to perform a spirit analysis.

If it is thought advisable to concentrate the fusel oil, the author

operates as follows:—500—600 c.c. of aqueous potash, of 1'24 sp. gr.,

is put into a suitable vessel, and, after warming to 60°, 100 c.c.

of the sample, which must contain 80 per cent, of alcohol, is gradu-

ally added. The top layer which forms is removed, and the bottom
layer is twice extracted with 20 c.c. of (60 per cent.) pure spirit, in

order to remove the last traces of fusel oil. The united spirituous

fluids are then tested as usual. L. de K.

Decolorisation of Wines. By A. Borntrager (Zeit. ang. Chem.,

1891, 340—343).—Vogel (Abstr., 1891, 1557) has found that most
Portuguese red wines require an enormous quantity of basic lead acet-

ate, sometimes three times their volume, in order to render them suffi-

ciently colourless and clear for examination in the polarimeter. The
author thinks, however, that as a rule a much smaller quantity will

suffice if the sample is first exactly neutralised with potassium or

sodium hydroxide, and then concentrated to half its bulk. After

addition of the lead solution, the original volume must be restored,

and the mixture filtered through a dry filter. Should the reaction be
alkaline, this shows that too much lead has been added, and, although

it may be remedied by adding a drop of strong acetic acid, it is per-

haps better to carefully repeat the whole operation. If the wine is

suspected to contain cane-sugar, another portion is first heated for

15 minutes with 10 per cent, of hydrochloric acid, cooled, neutralised,

and treated as before. L. de K.

Alkalimetric Estimation of Phenol. By R. Bader {Zeit. anal.

Chem., 31, 58—59).—This can be very accurately effected by the use,

as indicator, of symmetrical trinitrobenzene (m. p. = 122°), which
substance gives a blood-red coloration with aqueous alkalis. The solu-

tion of the indicator is prepared by shaking a pinch of the pure

substance with 50 c.c. of absolute alcohol and filtering. It should

only be feebly yellow ; it requires to be protected from light, and
must be freshly prepared from time to time. The phenol solution to

be titrated should not contain less than 20 grams in the litre. Only
two or three drops of the indicator should be added to 50 c.c. of the

phenol solution, and then normal soda, drop by drop, with constant



544 ABSTRACTS OF CHEMICAL PAPERS.

shaking, until tlie reddish-yellow colour no longer disappears. 1 c.c.

of normal soda = 0-094 gram of phenol. The test analyses leave
nothing to be desired.

This method does not seem to be applicable to the cresols, or to
catechol, M. J. S.

Estimation of Phenols in Human Urine. By Eumpf (Zeif,

physiol. Ohem., 16, 220—242).—The gravimetric estimation of phenol
as tribromophenol in the distillate from acidified urine gives most
inaccurate results ; Koppeschaar-Beckurt's (Arch. Pharm., 1886, 661)
method of titration with potassium iodide is trustworthy. Para-
cresol also cannot be estimated as the tribromo-derivative. The
substance obtained by adding bromine to the distillate from urine

contains a pigment, and two other substances ; one of these, insoluble

in sodium carbonate solution, is dibromoparacresol ; the other, which
IS soluble, is tribromophenol ; it is, however, present in very small

quantities. Hence it is inferred that paracresol is the most abundant
substance of the phenol group in the urine. W. D. H.

Estimation of Cholesterol. By J. Lewkowitsch (Ber., 25,
65

—

66).—In consequence of the communication of Obermiiller (this

vol., p. 248), the author publishes the methods he has for some time
adopted for the estimation of cholesterol. The first method depends on
the quantitative formation of a diacetate of cholesterol when the latter

is boiled with acetic anhydride ; the precipitate formed is collected,,

and washed with warm water until no longer acid, its amount being
determined by boiling with alcoholic potash of known strength, and
titrating back with standard acid. In the second method, which
depends on the formation of a di-iodo-additive product, the cholesterol

is dissolved in chloroform (50 c.c), mixed with v. Hiibl's solution of

ioditie and mercuric chloride in alcohol (25 c.c), and the excess of

iodine determined by thiosulphate. Good results are obtained by
both methods. H. G. C,

Estimation of Glycerol by Alkaline Permanganate. By W.
Johnstone (/. Soc. Ghem. Ind., 10, 203—204).—For the estimation

of glycerol in butter fat, the author some time ago recommended the-

process of Benedikt and Zsigmondy, but although it gives accurate

results in certain instances, he now finds it to be quite inapplicable

for the estimation of glycerol in butter fat or in oils containing solu-

ble fatty acids. He is, therefore, more inclined to support Wanklyn's
statement that the theoretical quantity of glycerol cannot be obtained

from butter fat, and that the large amount of soluble fatty acids-

calculated as butyric acid, recently found by the author, goes a long

way to support his " iso-glyceride " theory (compare Abstr., 1891,

849 and 868). D. B.

Analysis of Crude Glycerols. By F. Filsinger (Chem. Zeit.,

14, 1729—1730).—Apart from mixed products, there are threo

different kinds of commercial glycerol :— 1. Saponification glycerol

obtained from the works where the fats are saponified with milk of
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lime. This brand is cliaracterised by a straw-yellow or brownish
colour, Las an agreeably sweet taste, and emits no smell when rubbed
on the hands. The reaction is generally neutral, unless a trace of

free lime should be present. The specific gravity should not be less

than 1'24, and its boiling point, in Grerlach's apparatus, not below
138°. The ash should not exceed 0*5 per cent., and neither basic

lead acetate nor hydrochloric acid should cause much turbidity.

2. Glycerol intended for distillation, the product of the treatment
of fats with sulphuric acid with or without pressure.—This generally

has a burning, astringent taste, which often completely obscures tho
sweet one, an unpleasant odour, and leaves several per cent, of ash
consisting chiefly of salt and calcium sulphate. Basic lead acetate

causes a voluminous precipitate, sometimes large enough to gelatinise

the liquid. Hydrochloric acid often gives a copious fusible precipitate

chiefly consisting of fatty matter. The boiling point is generally

below 125°. Even the best brands of this glycerol are about 10 pei^

cent, lower in price than the worst saponification glycerols.

3. Glycerol recovered from Soap Leys.—This is the most impure
of all, and has to be put through many preliminary processes before

it can be distilled. When sold for that purpose, it should not contain

more than 10 per cent, of ash and 10 per cent, of water.

As regards the assay of these samples, a chemical one is scarcely

needed for the purer kinds of glycerol. All that is wauted is to

take the specific gravity with some delicate instrument, and the-

boiling point in Gerlach's apparatus. As regards the chemical
analysis of crude samples, the author recommends the permanganate'
method, originally described by Benedikt and Zsigmondy, as being
the only process which has stood the test of many years' experience.

The author communicates another method which certainly has
the merit of being a very simple one, and which has been in use
for some years in a Hamburg laboratory. To estimate the water,

20 grams of the sample is put into a flask, provided with a ground
stopper, and exposed for 10 hours to a temperature of 100°. The
loss represents the water. To estimate the fixed impurities, 5 grams
of the sample is heated in a flat-bottomed platinum dish up to 180",

which will cause the glycerol to completely volatilise without per*
ceptible charring. To complete the analysis, the ash may be taken.

L. DE K.
Detection and Extraction of Trehalose. By E. Bourquelot

{J. Pharm. [5], 24, 524—526).—Eor the rapid extraction of trehalose^

from fungi, the plant is treated, as soon as possible after gathering,
with boiling 90° alcohol. The solution is distilled, and the residue-

is concentrated to one-tenth of the weight of fungus employed. The-
residue, cooled and filtered, is treated with 3 or 4 vols, of 90° alcohol

to precipitate certain salts and nitrogenous substances ; after filter-

ing and distilling, the residue is evaporated to a rather thick syrup.
Now a glass plate is lightly rubbed about its centre with a crystal o6

trehalose, and a drop of the syrup is placed on the part touched. If

the fungus contains trehalose, crystallisation occurs almost imme-
diately, and under a slight magnifying power shows octahedra. A
few of these crystals transferred to the sjrup will immediately induce
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crystallisation in the liquids. In the case where the drop on the glass

gives no crystals, trehalose is not present in the extract. J. T.

Estimation of Aldehydic and Ketonic Oxygen. By H.
Strache {Monatsh., 12, 524—582; compare I'ischer, iier., 17, 572).

—

Phenylhydrazine and its salts are rapidly decomposed when treated

with hot Fehling's solution, the whole of the nitrogen being evolved
in the free state ; on the other hand, the hydrazones which phenyl-
hydrazine forms with aldehydes and ketones give no free nitro-

gen when treated in a similar way. On a knowledge of these
facts, the author has based a method of determining aldehydic
and ketonic oxygen, which is as follows :—A known quantity
(0"1— 0'5 gram) of the substance under investigation is added to an
accurately weighed excess of phenylhydrazine hydrochloride and
some sodium acetate, the solution is heated at 100° for several

minutes, made up to a known bulk, and an aliquot part withdrawn
and heated with an excess of Fehling's solution in a specially con-
structed apparatus, whereby the nitrogen evolved, representing un-
changed phenylhydrazine, may be readily measured, and from this the
amount of hydrazine used in forming the hydrazone, and subsequently
the amount of ketonic oxygen [CO.:N2H3Ph] present, can be calculated.

Determinations with opianic acid, acetophenone, acetone, and several

other compounds show that the method is on the whole trustworthy,
the results, in most cases, coming out a little too high. The author
suggests that the method may, perhaps, be usefully employed in

estimating the amount of an aldehydic or ketonic compound present
in certain mixtures, and is extending his experiments in that direc-

tion. G. T. M.

Separation of Resin from Fatty Acids. By J. A. Wilson
(Chem. News, 64, 204—205).—The author regards the following as

the best method of detecting resin :—Boil 10 drops of the dry fat or
fatty acids with 5 c.c. of acetic anhydride, cool, and add 2 drops of

sulphuric acid (sp. gr. 1'84) ; 1 per cent, of resin is sufficient to pro-
duce the reddish-violet colour.

For the separation he strongly advocates the use of Twitchell's

process (this vol., p. 389). D. A. L.

iDetection of Tartaric Acid in Citric Acid. By L. Crismek
(Bull. Soc. Chim. [3], 6, 23—24).—The test depends on the fact that
the yellow coloration produced by citric acid with ammonium molybdate
in presence of hydrogen peroxide is unaltered on warming, whereas, if

tartaric acid be present, a fine blue colour results. 1 gram of citric

acid is added to 1 c.c. of ammonium molybdate solution (10 per cent.)

and 2—3 drops of hydrogen peroxide solution (-^

—

\ per cent. HgOo),
and is heated at 100° for three minutes. The reaction will detect

1 milligram of tartaric acid in 1 gram of citric acid. T. G. N.

Estimation of Uric Acid. By E. W. Groves (J. Physiol, 12,
485—489).—A comparison between various methods of estimating

uric acid leads to the conclusion that Ludwig's is the only trust-
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worthy metliod, and that Haycraft's, with which it was especially

compared, gives a very considerable and variable error.

W. D. H.
Revision of Constants employed in the Analysis of Fats

and Oils. By R. T. Thomson and H. Ballantyne (/. Soc. Chem.
Ind., 10, 233—237) —In the table of " constants in oil analysis,"

which accompanies the original paper, will be found collected that

portion of the authors' results which they regard as useful in oil

a-nalysis.

Iodine Absorption.—In a previous communication (ibid., 9, 587), it

was shown that the variation in iodine absorption for different olive

oils was greater than usually stated. Since then, it has been found
to be J per cent, higher still, so that the iodine value ranges from
that of Gioja (79 per cent.) to that of Mogadore olive oil (86"9 per
cent.). The lowest figure for rape oil now stands at 99*1, and the

highest at I05*6 per cent.

Potash Neutralising Poiver.—The figures respecting olive and rape
oils are in close accord with those obtained by Archbutt, and do not
represent such a great variation between each individual oil as those
given by other observers. The limits of five specimens of linseed oil

examined by the authors vary from I9"00 to 19*28, whilst those of

nine specimens tested by other observers and recorded by Allen range
between 18* 74 and 19-52.

TJnsa'ponifiable Matter.— Olive, refined cotton-seed, unrefined

arachis, and linseed oils contain about the same proportion of un-
«aponifiable matter, so that the determination of that constituent in

a sample, say, of olive oil would not serve to show any adulteration

with either of the other three oils. But the presence of a consider-

able proportion of rape oil would tend to reduce the percentage of

unsaponifiable matter. In marine oils, it is noteworthy that seal oils

contain only about one-third of that contained in whale, cod, and
menhaden oils.

Specific Temperature Reaction.—This is merely a modification in

recording the results of Maumene's reaction with strong sulphuric
acid. It consists in mixing 50 grams of water with 10 c.c. of sulph-

uric acid, each at 20°, and registering the highest temperature
reached. The amount of water is best measured from a pipette at
15*5°, and the sulphuric acid should be run in from a pipette which will

deliver the 10 c.c. in one minute. During the addition, the mixture
should be vigorously stirred with the thermometer, and the highest
temperature reached rapidly read off, as it only remains constant for

a few seconds. The oil being tested in precisely the same manner,
it is only necessary to divide the rise in temperature obtained with
water into that obtained by the oil under examination. The answer
is the specific temperature reaction compared with water as 100.

The oils must be carefully weighed, and the acid added to them
exactly as with water, except that even more vigorous stirring is

necessary during and after the addition of acid. In this way, the
rise in temperature in all the experiments made by the authors was
fairly steady up to the highest point, at which the temperature
remained constant for 50 to 60 seconds. In the cases of linseed, cod,
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seal, and menhaden oils, the tests had to be made with a mixture of
20 grams of these oils and 30 grams of olive oil of known specitie

temperature reaction. As a rule, an oil having a high iodine absorp-
tion has also a high specific temperature reaction, but the rise is not
always directly as that in the former. The reason the specific tem-
perature reaction cannot be depended on with the same assurance as
the iodine value is that it shows, in some cases, large variations for
the same class of oils.

Valenta^s Test.—The authors conclude from the results of their
experiments that this test is surrounded with too many conditions to
be of any practical value in the general analysis of oils.

Oleic Acid.—Although the percentage of free acid cannot be looked
on as a constant, the authors consider that it serves a purpose in
indicating to some extent the condition of the oil, and shows how
little, if at all, a high free acidity affects the results of analysis.

D. B.
Detection of Rosin Oil in Patty and Mineral Oils. By A.

Grittner (Zeit. ang. Chem., 1891, 265).—The original process pro-
posed by Storch has only a limited application, as, when sulphuric-

acid is added to the solution of the oil in acetic anhydride, train oil

gives a red colour, whilst with cholesterol, present in many fatty oils, a
violet one is produced. With dark-coloured mineral oils, the process
fails altogether. Morawsky has modified the process by using a weaker-
acid of 1"53 sp. gr. Holde also made use of this acid (without the
acetic), but of late, he has increased the strength to 1'624 sp. gr., as
with the weaker acid the violet-red colour takes a long time to

develop. The author found that when mixing rape oil with 1 per
cent, of rosin oil, the adulteration may be easily detected by Holde's
original or modified process ; but Morawsky's method was still more
delicate, as it showed | per cent. Black rosin oil did not give such a
characteristic reaction as was observed with oils of a lighter colour.

Train oils, before being tested, must be shaken with alcohol, and
the alcoholic solution tested for the rosin oil. The reaction is best

observed by allowing sulphuric acid to run down the side of the test

tube ; if rosin oil be present, a red or violet ring will form at the-

point of contact. With dark-coloured oils, Holde's method is the
best ; but with light-coloured train oils, Morawsky's process is

preferable. As the reaction is also caused by colophony and shellac,

the absence of these substances must be ascertained, and should they
be present, it is necessary to saponify the oil and to test the un-
saponifiable portion. For dark mineral oils, it is advisable to use an
acid of 1'53 sp. gr., as the use of a stronger acid often causes a
dark-yellow coloration, which renders the reaction less characteristic.

Samples of rosin oil examined by the author gave the reaction with
this acid just as plainly as with the 1*624 sp. gr. acid.

Schadler remarks that train oil mixed with syrupy phosphoric-

acid (5—1) gives a red colour, which gradually turns very dark,

and is even noticed in mixtures containing only 1 per cent, of the
oil. The author never succeeded in obtaining this reaction, and
only noticed a dirty-brown colour. The reaction depends on the
nature of the rosin oil. The author occasionally succeeded in detecting

I
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an admixture of 5 per cent., but often coald not find it at all. The
phosphoric acid process is therefore not to be recommended.

L. DE K.

Estimation of Fat in Milk. By E. Gottlieb (Landw. Versuchs-

Stat., 40, 1—27).—The method is a modification of Rose's method
{Abstr., 1888, 1135), and is carried out as follows:—A weighed
amount of milk (about 10 grams) is poured into a measuring cylinder

(40 cm. high), exactly divided into 0*5 c.c. The milk is shaken, first

with 10 per cent, aqueous ammonia (1 c.c), and again, after the
addition of alcohol (95° Tralles ; 10 c.c.) ; ether (25 c.c.) is then added.
The cylinder is closed with a good cork, which has been wetted, and
shaken a few times ; light petroleum (25 c.c.) is added, the whole shaken
and then left for at least six hours. The volume of the upper layer

—

a solution of fat in ether and light petroleum—is read, and most of it

transferred by means of a fine pipette to a weighed flask, when it is

•evaporated at a low temperature, the flask and residue dried for 1—

2

hours at 100° and weighed. If free from foreign matters, the fat

remains as a perfectly clear oil. The weight of fat is calculated to

the volume of extract, and to the weight of milk used. The chief dif-

ference between the above method and Rose's is that the volumes of
milk and alcohol are about the same ; the result being that the lower
layer has a higher sp. gr., and that the upper layer contains hardly
any alcohol.

The method may be further simplified. The milk is measured in
a 10 c.c. Geissler pipette, instead of being weighed, and treated as de-
scribed above. The total volume will be 70*5 c.c. ; the upper layer
being 53 c.c, and the lower 17*5 c.c. If the pipette used to remove
the extract is so adjusted in a cork that it will take out just 51*5 c.c,
the weight of residue in milligrams multiplied by 10 will give the
percentage of fat in the milk. 10 c.c of milk weighs 10*33 grams, so
that 515 c.c. of extract (out of 53 c.c.) corresponds with 10 grams
of milk.

With regard to the reagents, normal (or even weaker) potash and
soda solutions may be used instead of ammonia. The light petroleum
is obtained from commercial petroleum after treatment with sulphuric
acid: it boils at about 80°; sp. gr. = 0671 at 15°. The addition of
light petroleum causes the complete separation of the water and a
nearly complete separation of the alcohol, as well as the sn\all amounts
of matter dissolved in them. This is of much importance, as it is

difficult to completely dry fat which contains a little water. The fat

is always more or less slightly coloured, according to the feeding of the
cow, and when kept readily crystallises. The fat extracted in the usual
way is white, and will not readily crystallise. The fat gives no ash
when burnt, and is free from nitrogen, and the only foreign substance
which could be detected was a small amount of a glyceride of the
formula dsHaeO. or C20H40O2, which melts at 75—80°. The milk fat
was further examined, and the following results obtained : sp. gr.
= 0936 at 13°

; the sp. gr. of fat extracted in the usual manner being
943. A determination of the saponification number by Koettstorfer's

method showed that 1 gram of the fat required 233 milligrams of
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potash, "which is near the number obtained by Koettstorfer for pure
butter fat. The examination for volatile acids, by lieichert and
Wollny's method, showed that, usinj^^ 5 grams of fat, 28*7 c.c. of

decinormal baryta was required ; fat obtained by the extraction

method requiring 29*8 c.c. The fat showed a normal refractive

power.
The results of many analyses made by the method, together with

results obtained by Soxhlet's method, and by weighing, show that the

method is trustworthy, the results agreeing among themselves even
better than those obtained by the other two methods. The method
is, moreover, very easily and quickly carried out; the author did 30
analyses in one day, a number which is not to be considered as a
maximum.
One advantage in the method is that, owing to alcohol being an

antiseptic, the milk, after the addition of alcohol, may be kept in an
ordinary bottle for six months before the analyses is completed.

The cylinder employed for the analysis may also be used for

estimating fat in cream, butter, and finely-powdered cheese.

N. H. M.

The Lactocrite compared with other Methods for Esti-

mating Fat in Milk. By L. F. I^ilson (Bled. Gentr., 20, 789

;

Ghem. Zeit., 1891, N'o. 37).—The estimation of fat by this process

does not always give trustworthy results, especially w^hen more or
less of the cream has been removed. This is due to the action of the
glacial acetic acid and sulphuric acid mixture on the fat. Good
results are obtained by the employment of a mixture of ethylidene-

lactic acid (90 c.c.) and hydrochloric acid (10 c.c.) ; the results are

then very exact whether the milk is rich or poor in fat.

Kaolin burnt at a high temperature is preferable to pumice, &c.,

for the absorption of liquids which have to be extracted, and it can

always be used again after re-ignition. Adams' method gives con-

cordant and trustworthy results, provided the paper is thoroughly

extracted with ether before it is used. The areometric method gives

too high results when employed with milk containing under 2*5 per
cent, of fat ; with milk richer in fat, the results are not uniform,

being sometimes too high and sometimes too low. The method is

not so good as the gravimetric method (when kaolin or filter-paper

are used) or the lactocrite method (compare Abstr., 1890, 1346).

K H. M.

Milk Analysis. By J. Szilasi {Ghem. Zeit., 14, 1202—1203; see

this voL, p. 517).

Soap Analysis. By J. Pinette (Ghem. Zeit., 14, 1442).—The
author proposes a simple process for the analysis of soap, which^

however, involves the use of Rose's milk fat burette.

The analysis is carried out as follows :—2 grams of the

sample is dissolved in boiling neutral alcohol, and any insoluble

matter is filtered off and tested if required. The filtrate is mixed
with a drop of phenolphathalein solution, and if this should cause a

reddening, the free alkali is estimated by means of N/10 sulphuric
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acid. The liquid is now diluted with water to about 80 c.c. and'

put into the burette. After cooling, 10 c.c. of normal sulphuric acid

IS added, and then a mixture of equal parts of ether and light

petroleum up to nearly the top division. After thorough shaking,

the whole is allowed to remain quietly for some time, and the volume-

of the two layers is recorded. For the estimation of the fatty acids,.

25 c.c. of the ethereal layer is pipetted oft" and evaporated in a tared

basin. If desired, the residue may be dissolved in alcohol and
titrated with N/10 alkali. To estimate the combined alkali, 25 c.c.

of the aqueous layer is taken, and the excess of acid is titrated with

N/IO soda. If the soap is supposed to contain both potash and soda,

the alkalis may be weighed as mixed sulphates, and their relative

proportion calculated from the sulphuric acid. Allowance must, of

course, be made for the amount of soda introduced during the titra-

tion. The author claims the following advantages for his process :

—

The troublesome washing and collecting of the tatty acids is avoided,,

and there is plenty left of both ethereal and aqueous layers in case of

an accident. L. de K.

Assay of Bees' Wax for Vegetable Wax. By H. Rottger
(Chem. Zeit., 14, 1442—1443, 1473—1474).—The author criticises

-

the various processes from time to time proposed. BahineaitcV

s

Method.—1 part of wax is shaken with 50 parts of ether until the
mass is thoroughly disintegrated. The insoluble portion is collected

on a weighed tilter, washed with ether, air-dried, and weighed. If

the sample is pure, 50 per cent, remains undissolved ; but, suppose it

were all vegetable wax, only 5 per cent, of insoluble matter would be
found. In regard to this process, Dullo remarks that it is not
strictly the case that Japan or vegetable wax is always soluble in

ether. There certainly are commercial vegetable waxes which are

soluble in ether, but six different samples have been met with which
behaved almost like pure bees' wax.
The author repeated the experiment, and tested four samples of

Japan wax. Only one gave an unweighable trace of insoluble

matter, but the other three completely dissolved in ether. As, how-
ever, other wax adulterants, such as stearic acid, paraffin, rosin,

tallow, are also soluble in cold ether, the ether test cannot be
depended on without further confirmation.

According to Dullo, the best way to test for Japan wax is as

follows :—10 grams of the sample is boiled with 120 c.c. of water and
1 gram of soda and potash for one minute. If the comparatively
easily saponifiable Japan wax is present, a soap is formed, which will

more or less solidify on cooling. Pure wax is not affected. The
author, however, finds this process to be absolutely useless, as pure
wax also gives an emulsion.

According to Hager, Japan wax is sure to be present when the
sample, which must be completely soluble in chloroform, has a sp. gr.

above 0'980. According to Mene, the adulteration with Japan wax
can be detected only by determining the sp. gr., not by taking the
fusing or solidifying point.

According to another process by Hager, the fraud is easily detected
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by boiling 0*5 gram of borax with 8 c.c. of distilled water and
0"4 gram of the sample. The milky liquid gradually separates into a
-clear, watery liquid with the wax floating on the top, but when Japan
wax is present, it gelatinises more or less. The author tested

this process with pure wax, and noticed a clear, watery layer, an
•emulsion, and a solid mass on the top. In testing for foreign admix-
tures such as Japan wax, tallow, stearic acid, and rosin, the process is

generally very uncertain, as the separation in layers does not always
take place as readily as one may think. Stearic acid or rosin may,
however, be readily recognised. If the amount of the former is as

little as 5 per cent., no solid cake is obtained, but, instead, a pasty
•emulsion, which, after a few days, separates slightly. In the case of

rosin, the liquid also gets pasty, but does not separate at all. The
author cannot, however, recommend the process for the detection of

tallow or Japan wax, as it will only lead to serious mistakes.

A process lately recommended by the German Pharmacists Associa-

tion is as follows :—If I gram of wax is boiled with 10 c.c. of water
and 5 c.c. of sodium carbonate, the wax, after cooling, ought to float

on a clear liquid ; but if adulterated with Japan wax, stearic acid, or

rosin, an emulsion is formed, which, even after remaining for a day,

shows no inclination to separate. The author finds that when
wax is adulterated with the said substances, or with tallow, a solid

<iake is obtained, besides an emulsion and a clear liquid. The emul-
sion is largest when rosin is present, and least in presence of tallow.

In conclusion, the author states that by this process, 2 per cent, of

Japan wax, stearic acid, or rosin may be detected by the abnormally
large emulsion. Tallow does not show well under 5 per cent.

L. DE K.

Salicylsulphonic Acid as a Test for Albumoses and Pep-
tones. By J. A. MacWilliam (Brit. Med. J., 1, 1892, 115; compare
Abstr., 1891, 872).—The precipitate produced by adding salicyl-

sulphonic acid to heat-coagulable proteids (albumin, globulin, myosin,

&c.), or to derived albumins (acid-albumin and alkali-albumin) does

not dissolve on heating, but becomes coagulated. If it is added to a
solution of a primary albumose (proto-albumose or hetero-albumose),

the precipitate dissolves on heating, and reappears on cooling. If

it is added to a solution of deutero-albumose, this reaction does

not take place unless a considerable amount of neutral salt, such as

twice its bulk of saturated ammonium sulphate solution, is added also.

True peptone gives no precipitate, unless the solution is fully

saturated with ammonium sulphate ; the occurrence of this precipitate

is stated to be a more delicate test for peptone than the biuret reaction.

The precipitate readily dissolves on the addition of a little water or

glycerol ; it also clears up on heating, and reappears on cooling.

W. D. H.
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General and Physical Chemistry,

Electrocapillary Phenomena and Differences of Contact
Potential. By Gout (Gompf. rend., 114, 22^24).—Amalgams cou-

tainirg 0*1 per cent, of zinc, cadmium, lead, tin, or bismuth, or

O'OS per cent, of silver, were compared with pure mercury, the con-

ducting liquid being water acidified with sulphuric acid. In a
system consisting of non-polarised mercury, water acidified with

sulphuric acid, and a more or less polarised amalgam (0*1 percent, of

foreign metal), the superficial tension of the amalgam is a function of

the apparent difference of potential ^ between the amalgam and the

mercury, and this function remains the same if the amalgam is re-

placed by mercury. This result is a very close approximation to the

truth, although the function is not known for amalgams through so

wide a range as for mercury. Adopting the views of Helmholtz, it

follows that the difference of contact potential between mercury and
amalgams containing 0*1 of the other metal is either nil or is very
small. Amalgams containing a lower proportion of mercury
behave differently. For example, the difference of potential between
mercury and a solution of 1 part of Darcet's alloy in 4 parts of

mercury is -}-015. C. H. B.

Determination of Vapour Densities under Diminished
Pressure. By C. Schall (/. pr. Chem. [2], 45, 134—144).—The
method is based on the observation that, if gas be evolved in a
uniformly-heated bulb, fitted with a capillary and manometer, the
rise in the pressure is independent of the place at which the evolution

of gas takes place, and is exactly proportional to the amount of gas or

vapour produced if the capacity of the space shut off by the mano-
meter can be considered constant.

The pressure, h, due to the evolution of carbonic anhydride from a
known weight of pare sodium carbonate G and dilute sulphuric acid

is observed, and also the pressure h\ due to the vaporisation of a
know weight g' of the substance, whose vapour density is to be deter-

mined. The density D is then calculated by the formula

J jy _ g' X Ji X 106 X 1-528 _ g' x h x 3-682

/t' X G X 44 h' X G
and the molecular weight M = 28-87 x D.

TT • M — ^' ^ ^^ X 106-3

li X G
By using equral quantities of carbonate and the substance, g' and G

are eliminated from the above equation.

The apparatus consists of a fairly thick-walled bulb A, of about

150 c.c. capacity, twice contracted to hinder the diffusion of the

vapour of the substance into the neck &, and fitted with a side tube L.

The bulb is connected by means of the tubing D with the air-pump^

VOL. LXII. 2 p
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the connecting tube being furnished with a glass tap. s and s' are
two screw clips, the upper one to close the apparatus ; the lower one

to support the small tabe containing the substance whose vapour
density is required. The manoraefcer M is 3—4 mm. in internal

diameter, and dips into a vessel of mercury, having an area of at least

12—20 cm. The bell-tube K is connected by an india-rubber tube m
with the manometer tube, and is closed below by a rubber stopper.

It serves for the decomposition of the carbonate. The bulb A is

suspended by a clamp in a high, narrow beaker, containing a depth

of 3—4 cm. of a liquid, by the vapours of which the bulb can be con-

veniently heated. The top of the bulb is at about 8—9 cm. from the

edge of the beaker, which is covered with a paper or asbestos card.

The sides of the bulb are about 5 mm. from the sides of the beaker.

After testing the apparatus to see that it is air-tight and dry, the

vapour density determination is performed as follows :—The substance

whose vapour density is to be determined, contained in a small tube, is

introduced into D, and K charged with the necessary quantity of

carbonate and sulphuric acid is fastened in position. The pressure is

brought to about 300—400 mm., and the top clip s is closed. Then
the third, ha, of the four rubber rings on M is placed so that its top

edge is on a level with the mercury in the manometer. If the level

of the mercury remains constant, the bulb is heated by boiling a liquid

of known boiling point in the beaker, and the flame so regulated that

the height of the vapour of the boiling liquid is constant at the level

E. The mercury sinks from Jc^, and when its height is constant the

pressure is again brought to about 300—400 mm., and marked with

kz. If the mercury level does not keep constant, it is probably due to

vapour given off from the substance whose density is to be deter-

mined. In this case the substance is put into a small bulb filled as

full as possible, drawn out to a capillary point, and suspended in the

lower clamp 5', as shown in figure ; then by bending the rubber tube
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ihe capillary can be broken, and tlie clip being at the same time
released, the substance falls into the bulb. If the level of the mercury
as constant at Jc^, the acid and carbonate are gradually mixed and

ft^

•shaken until no more carbonic anhydride is evolved, and the mercury
level is again constant. This level is marked with ki, and the

distance between ^3 and 1ci= h is measured. The top clip s is then

opened, and the pressure brought to the point at which the substance

is to be vaporised. The clip is then shut, the mercury level marked
with ki, the substance allowed to fall into the bulb by opening s\ and
when the level of the mercury is constant it is marked with hz, and
the distance h to Tc2 — h' is measured.

If the decomposition of the carbonate and the vaporisation of the

substance take place under the same pressure, then formulae I and II

give correct numbers. But if the decomposition of the carbonate

takes place under a higher pressure, the following correction must be

made. If Dc is the corrected, and D the density calculated by
formula I, then

Zr'TT nDc = D ""I +
V, 273

273 + T
+

'J'

when I = distance between Jci and Jc^ in centimeters ; r half the internal

diameter of the manometer tube in centimeters; 7r = 3*14; V =
volume of the bulb in cubic centimeters ; T the temperature of the

bulb ; V the volume of the capillary bulb to ki in cubic centimeters.

If it is necessary to make the determination in an indifferent gas,

the latter is led into the apparatus by means of a tube passing through
I) to the bottom of the bulb, and the air is allowed to escape through
M. When all the air is expelled the tube is withdrawn, the sub-

stance quickly introduced, and the apparatus connected as before,

with the air-pump. E. C. R.

Depression of the Melting Point by Phenol. By Juillard and
CuRCHOD {Bull. Soc. Ohim, [3], 6, 237—238).

—

Two values have been
2 p 2
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jriven for the molecular depression of the melting point by phenol : tha<^

of Eaoult, who gives 67*5 as the result of experiments made with-

phenol of melting point 87'8° on naphthalene, camphor, benzoic acidy

and thymol, and that of Eykraan, who gives 76. The authors, in

experimenting with a synthetically prepared sample of phenol
(m. p. 41*2), found that the molecular depression varies with the
solvent substance ; for water, /3-naphthol, paratoluidine, aniline^

nitrobenzene, phthalic anhydride, diphenic anhydride, a-naphthyl-

amine, amyl alcohol, ricinic acid, and salol, the value 68'5 holds,,

whereas for normal ethereal salts, and particularly those of bibasic

acids, such as methyl diphthalate, ethyl succinosuccinate, ethyl

malonate, ethyl succinate, ethyl acetoacetate, the value is 75 "SI. The
authors determined the depression in a long-necked, thick glass;

flask, of 40—50 c.c. capacity, by noting the solidifying point of the

phenol after the addition of the other substance. T. Gr. N.

Absorption of Gases by Liquids. By L. W. Winkler {Zeil.

physikal. Chem., 9, 171—175).—From his own experiments on the
absorption coefficients of various gases in water, the author finds that

the percentage decrease of the coefficient between 0° and 20° is ap-

proximately proportional to the cube root of the molecular weight of

the gas, as may be seen from the following table :

—

Percentage Cube root of

decrease. mol. wt. Ratio.

H, 15-32 1-259 1217
N2 34-33 3-037 1130
CO 34-44 3-037 11-34

NO 36-24 3-107 1166
O2 36-55 3-175 1151

The author considers the change in the internal friction of the-

water to be the real cause of the decrease of the absorption with rise of
temperature. If /t and jui represent the internal friction of water, and
y3 and jSi the absorption coefficients of a gas at two temperatures, then,

if m is the molecular weight of the gas,

^ — /3i _ /< — /m v^m

/3 /ii k '

or Jc = ^~ ^''
. ^ . ^m.

The values of h for the gases above mentioned between 0° and 20"

are approximately the same. The coefficients of absorption, calculated

by means of this constant from the internal friction of water up to

60°, agree very well with the experimental numbers. J. W.

Measurement of Osmotic Pressure. By G. Tammann (Zeif.

'physilml. Chcm., 9, 97—108).—The osmotic pressure of salt solutions,

for example, of potassium nitrate, has been observed to be smaller

than that required on the electrolytic dissociation theory of Arrhenius.
This the author shows to be due to the fact that the membrane of
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copper ferrocjanide, employed in making the observation, is not per-

fectly impermeable to the salt (or its ions), and thus the osmotic
pressure appears smaller than it really is. If the rate of diffusion of

the salt through the membrane is determined, a correction may be
applied which brings experiment and theory into harmony.
The author points out that the membrane of copper ferrocyanide

may be obtained in two modifications. That prepared from dilute

solutions of copper sulphate and potassium ferrocyanide is, when
fresh, transparent and extremely thin, allows water to pass through
it freely, and is extensible like a thin film of rubber. The membrane
prepared by allowing the solutions to remain for a long time in con-

tact with each other on the surface of a porous tile, is opaque, dark-
brown in colour, much less permeable to water, and very little

extensible. The presence of sodium sulphate in the copper sulphate
solution conditions the formation of the second class of membrane.
Good results are obtained in depositing membranes within porous
cells by taking the solutions much more concentrated than those

recommended by Pfeffer, namely, a normal solution of copper
sulphate and one-third normal solution of potassium ferrocyanide.

A new method of measurement of the osmotic pressure in solutions

is proposed by the author. If two solutions having different osmotic
pressures are on the opposite sides of a semipermeable membrane,
water will flow into the solution with greatest osmotic pressure. This
flow may be counterbalanced by subjecting the hyperosmotic solution

to external pressure equal in amount to the difference between the
osmotic pressures of the two solutions. An osmotic apparatus on this

principle is figured and described in the paper ; tables of the results

•obtained are also given. J. W.

Law of Thermodjnaamical Coincidence and its Application
to the Theory of Solution. By L. Natansox (Zeit. physikal.

Chem., 9, 26—42).—According to Van der Waals, if pressure, volume,
and temperature are expressed in terms of their critical values, one
and the same equation between any of the values will hold for all

homogeneous substances. The author constructs orthobaric curves
for carbonic anhydride, nitrous oxide, ether, methyl and ethyl

alcohols, expressing temperature and volume in terms of their critical

values, and finds that under these circumstances the curves do very
nearly coincide. The extension of Van't Hoff's theory of solution by
Masson (Abstr., 1891, 791) renders it probable, moreover, that the law
of Van der Waals applies equally both to solutions and to gases, and
Masson has shown that the orthobar for aniline and water resembles
that of alcohol. The author, therefore, constructs orthobaric lines for

all pairs of liquids for which data are obtainable. These are phenol
and water, isobutyl alcohol and water, aniline and sulphur, and allyl-

thiocarbimide and sulphur. When the temperatures and volumes
are given in terms of their crititical solution values, the orthobars
obtained are found to be coincident, and, on comparing the general

orthobar for the solutions with that for gases and vapours, the identity

of the two is, in spite of certain differences, rendered immediately
apparent. H. C.
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Organic Liquids as Solvents of Metallic Salts. By A„
Ktaiii) (Compt. o-end., 114, 112—115).—The percentage solubilities of

mercuric and cupric chlorides in various aliphatic alcohols, acids^

ethereal salts, ethers, and ketones are plotted out as functions of the
temperature, the observations ranging between —60° and +210".
The curves of solubility of mercuric chloride in water and methyl

and ethyl alcohols have the same general character, all three becoming
steeper as the temperature rises, and at a definite temperature, which
decreases with increase of molecular weight, changing into straight

lines of much slighter gradient, passing when produced through the

point corresponding with the melting point of the pure chloride. The
experiments with water could not be carried above 150°, owing to the
dissociation of the salt, of which the solution at that point contained

80 per cent. With propyl alcohol, the whole curve is rectilinear, and
the portion below the point of inflexion is not so steep as that above,

and this is the case also with acetic acid, whilst with ethyl acetate the

solubility between — 60° and -f 40° is constant, the solution contain-

ing about 40 per cent. With isobutyl alcohol and with ethyl ether, the-

observation extends only to a single rectilinear branch of the curve,,

which, in the case of the latter, has but a very slight gradient. The
curve of solubility of mercuric chloride in ethyl formate is a horizontal

straight line as far as 48°—the extent of the observations—whilst

with acetone the curve is an inclined straight line up to 0^, and hori-

zontal above that temperature.

The curves of solubility of mercuric chloride in isobutyl alcohol and
acetic acid tend to pass through the point corresponding with the
boiling point of the pure chloride, and thus seem to establish a direct

link between the dissolved and gaseous states.

The curves of solubility of brown, anhydrous cupric chloride in

ethyl, propyl, isopropyl, and butyl alcohols, and in acetone, and ethyl

formate and acetate are in all cases straight lines without points of

inflexion ; but the observations extend over temperatures ranging only
between —15° and + 75°. In the cases of allyl alcohol, acetone, and the-

ethereal salts, the solubility diminishes as the temperature increases.

The curves of constant solubility mentioned above, and first de-

scribed in a previous note (this vol., p. 397), were found in severaH

instances to correspond with simple molecular relations between the
solid and the solvent. Mercuric chloride, for example, dissolves inj

ethyl acetate between —50° and +35° in, practically, the proportioui

2HgCl'i,9C4H802; and copper chloride, again, dissolves in methyl,
propyl, and allyl alcohols in proportions represented by CuClo,7MeOH

^,

CuCl2,5Pr'^OH ; and CuCl2,8C3H5-OH. With methyl alcohol, indeed,

an actual crystalline compound, CuCl2,2MeOH, may be prepared by
heating the solution of the chloride in the cold alcohol ; the brown
colour changes to green, and the compound is thrown down as-

a green, crystalline precipitate, which, when redissolved, forms a
green solution. This change of colour occurs also with other of the

solvents mentioned. Jn. W.

Theory of the Solubility Curve. By C. M. vax Devexter and
H. J. YAN DE Stadt {Zeit. phydJi-al. Clam., 9, 43—56).—In this paper.
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the authors discuss the question in how fa.r it Is possible to deduce a
general law for the connection between solubility and temperature.

They discuss the differential equations given by Le Chatelier and Van't
Hoff for sparingly soluble substances and by Roozeboom for more
soluble salts, and find that none of these equations can be integrated so

as to yield a general curve of solubility. They show also that Le
Chatelier's law of proportionality between the variation in solubility

and heat of solution does not hold generally, and can only be applied

in a limited number of cases. H. C.

Theory of Residual Chemical Affinity as an Explanation
of the Physical Nature of Solutions. By S. U. Pickering
(Ber., 24, 3629—3647).—The author draws attention to objections

raised by himself and others against the theory of electrolytic disso-

ciation in aqueous solutions, and to the fact that his own researches

all tend to prove the existence of hydrates in such solutions. He
offers an explanation of the facts on which the theory of electrolytic

dissociation is chiefly based, taking the theory of residual affinity as

his starting point, in the hope that in this explanation, which also

takes into consideration the existence of hydrates, there may be
eventually found a ground for the reconciliation of the physical and
chemical theories of solution.

If the units of valency possessed by each atom are regarded as

equal in value, residual affinity may be taken as resulting from in-

complete saturation of these units when combination takes place

between different atoms. In virtue of the residual affinity of the
molecule so formed, it will be capable of combining with other mole-

cules also having residual affinity, with the formation of compounds
of a more or less definite character. Hence the dissolution of salt

molecules in water with the formation of hydrates, and from the
difference in the amount and nature of the residual affinity possessed

by different substances, their differences in solubility. If the amount
of water present is very large, the residual affinity of each salt molecule
may be regarded as exercising an influence over that of a large num-
ber of water molecules, but its influence on each separate water
molecule would be only small. This influence might, therefore, be
readily transferred from molecule to molecule in the solution, the salt

molecule thus having a certain freedom of motion comparable with
that obtaining in the gaseous state. From this follows the applica-

tion of gaseous laws to dilute solutions.

A salt molecule which, in virtue of its residual affinity, is combined
with a number of water molecules, might be incapable of passing
through any porous membrane, in consequence of the size of the com-
plex hydrate, although the porous substance might be permeable by
molecules either of the salt alone or of water alone. This view ex-

plains the behaviour of so-called semipermeable materials, such
materials being probably in reality permeable by molecules of the

pure solvent or of the pure dissolved substances. The author finds,

in fact, by experiment, that if a solution of alcohol and water is put into

a porous vessel and this placed, first in pure water and afterwards in

pure alcohol, in the first instance water, and in the second instance
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alcohol, enters the vessel, but in neither case does any of the solution

pass out, although the material of the vessel is obviously permeable
by the molecules of either of the substances present in the solution.

In cases where the salt molecules have very great residual affinity,

the attraction of the water molecules for the salt may become nearly
equal to that of the component atoms of the salt for one another. A
nearly equal distribution of the affinities of the components of a

{Solution would thus take place, and the constituent parts of the salt

molecule would have a greater freedom of motion than would other-

wise be the case. The freedom of motion would enable an interchange
of the positive or negative radicles to take place readily under the

influence of a determining force, such as an electric current, and
would supply the conditions necessary for electrolysis. The con-

ductivity of a solution would therefore depend on the number of salt

molecules present in the above condition, and not, as assumed by the
dissociationists, on the number of molecules actually present in a
dissociated condition. H. C.

Equilibrium of Double Salts of Lead and Potassium Iodides
^with their Aqueous Solution. By F. A. H. Schreinemakers
(Zeit. physikal. Chem., 9, 57—77).—This investigation was under-
taken with the object of testing the deduction made by Roozeboom
from Gribbs' rule for equilibrium between several phases, in the special

•case of the equilibrium of double salts with their solutions (compare
Abstr., 1888, 1147 and 1164). The deductions of Roozeboom have
been in everyway confirmed. The double salt of lead and potassium
iodides crystallises with 2^ mols. H^O. When brought into con-

tact with water, it can behave in three different ways :—Below 144°,

it deposits lead iodide ; between 144° and 203°, it is soluble without
decomposition ; and above 203°, it deposits potassium iodide. At 203°,

the solution still contains more than 2^ mols. HgO, and the melting
point of the salt is not yet reached. No dehydration seems to take

place below 203°. This salt is remarkable as being the first double
salt which has been found to dissolve between wide limits of tem-
perature without decomposition. H. C.

Solubility of Mixed Crystals. By W. Nernst (Zeit. pJiysiJcal.

Chem., 9, 137—142).—The author applies the osmotic pressure theory
to the discussion of the solubility of mixed crystals, which, after

Van't Hoff', he treats as solid solutions. He develops equations for

the case of isomorphous salts with water as solvent, in which case,

-of course, electrolytic dissociation has to be taken into account. An
application to Roozeboom's observations (this vol., p. 266) on the solu-

bility of thallium chlorate containing potassium chlorate leads to the
conclusion that the molecules of the latter substance, in the mixed
crystals, must be mostly KCIO3 ; and that the maximum external work
obtainable from the expansion by a definite fraction of its volume of

a gram-molecule of potassium chlorate in dilute solid solution in

thallium chlorate is approximately the same as that obtainable from
-the expansion of a perfect gas at the same temperature by the same
fraction. J. W.
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Maximum Tension with which Hydrogen is set free from
Solutions by Metals. By G. Tammann and W. Nernst (Zeit.

^liysihal. Chem., 9, 1—11).—When a metal is brought into contact

with an aqueous solution, it frequently happens that the metal dis-

solves, and an equivalent amount of hydrogen is liberated. This

reaction is attended by a considerable increase in volume, and, accord-

ing to the known laws of the influence of pressure on chemical

change, it should be possible by applying a sufficiently great pressure

to bring about a reversal of the reaction, and precipitate the metal by
forcing compressed hydrogen into the solution. There will, however,

also be a particular pressure for which the solution of the metal and
hydrogen will be in equilibrium with one another, and this pressure

maybe termed the maximum tension of the liberated hydrogen. This

pressure is a measure of the maximum work obtainable by dissolving

metals in acids, and since the E.M.F. of so-called reversible cells is a

measure for the same quantity, it follows that the above maximum
tension is intimately related to the E,M.F. of reversible cells.

If p is the maximum tension, and P the atmospheric pressure, the

work which could be obtained from 2 grams of hydrogen by liberation

and transference from pressure p to pressure P would he A =^ pv +
RT log -^, or if the volume is taken in litres and the pressure in

atmospheres, A = 00819 T (1 + log ^). Therefore the work which

could be obtained from a Daniell cell by the dissolution of a gram-
molecule of zinc and the precipitation of a gram-molecule of copper

is A1-A2 = 0-0819 T log-^. This work is equal to the E.M.F., and

introducing the ordinary units of measurement we get the expres-

sion 0-430 T X 10~* log^ volt for this quantity, containing the

•directly measurable quantities pi and po-

In order to test the above relation, the authors endeavoured to

measure the pressures under which hydrogen ceased to be evolved
from solutions of metals in acids. The experiments were, however,
only partially successful, and do not afford definite confirmation of

the theoretical deductions. H. C.

Colour and Constitution of Compounds. By M. Schutze
{Zeit. physikal. Ghem., 9, 109—136).—The author has studied a large
number of coloured compounds, both organic and inorganic, with
view to tracing relations between their colour and constitution. His
results may be summed up in the following rules :

—

1. The passage of absorption from violet to red in the spectrum
usually conditions the following changes of colour : greenish-yellow,
yellow, orange, red, reddish-violet, violet, bluish- violet, blue, bluish-
green, &c. Going through the colours in this order is called " lowering
the tint " by the author ; in the opposite order, " raising the tint."

2. Definite atoms or groups of atoms on entering a molecule cause,
for compounds of the same chromophore in the same solvent, a
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characteristic rise (" bathochromic groups,") or fall (" hypsocliromic-

groups "), of the tint.

3. The hydrocarbon radicles are always bathochromic ; consequently
in homologous series the shade always deepens as the molecular-

weight rises.

4. The same is observed in the periodic groups of the elements as

the atomic weight increases.

5. Addition of hydrogen causes a raising of the tint.

6. The rise or fall of the tint by substitution of hypsocliromic or
bathochromic groups, or by addition or loss of hydrogen, is the

greater, the nearer the atoms affected by the chemical action are to

the chromophore. Judging by this rule the substituents in the para-

position in di-derivatives of benzene would sometimes appear to be
nearer to each other than substituents in the meta-position.

7. These rules are only valid for monochromophoric compounds,,

and for such dichromophoric compounds as have two similar active

groups influenced by neighbouring atoms in the same way. The
colour of an asymmetrical diazo-compound, Y*A*X*A'Z, is approxi-

mately the same as that of a mixture of the two symmetrical compounds,
Y-A-X-A-Y and Z-A-X-A-Z. J. W.

Tabular Expression of the Periodic Relations of the
Elements. By H. Bassett (Chem. News, 65, 3— 4, 19).—The author
has devised a tabular arrangement of the elements, which he urges
removes some of the anomalies of Mendeleeff's table.

Lecture Experiments on the Diffusion of Gases. By H.
BiLTZ (Zeit. physikal. CJwm., 9, 152—157).—An arrangement is

described by means of which a glass bulb containing bromine may be
broken on the bottom of a covered glass cylinder filled with hydrogen.
The bromine vapour diffuses upwards into the hydrogen much more
rapidly than it does in a similar cylinder filled with air.

There is further the figure and description of an apparatus designed
to show the diffusion of hydrogen through a red-hot iron tube, which
is impervious to other gases. The diffusion is indicated by a mano-
meter registering the pressure within the iron tube. J. W.

Oxy-hydrogen Gas. By V. Meyer (Ber., 24, 4233—4243).—
The author describes with the aid of cuts a series of lecture experi-

ments illustrative of the various ways in which combination of th&
hydrogen and oxygen in electrolytic gas can take place.

A stout glass cylindrical vessel, 9 cm. long and 3 cm. wide, having
a tube of 2 mm. diameter and 22 cm. in length attached to one end,

is filled with electrolytic gas ; a portion of the gas, a few cm. from
the end of the tube, is aspirated with the mouth by a capillary tube,

and the end, thus filled with air, then quickly sealed in the blowpipe.

The cylinder is now held in a horizontal position by a clamp and
heated by a Bunsen's burner, two plates of glass being placed on
either side of it for the protection of the lecturer and audience. The
explosion takes place at the temperature at which the glass commences
to soften, and is accompanied by loud detonation, the vessel being
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sometimes shattered, but frequently only bulged out or drawn in at

the heated portion ; the point of the tube is, however, always broken^

oE by the explosion.

If some platinum wire of such a thickness that 10 cm. weighs
0*066 gram be placed in a cylinder at each end of which capillary

tubes are attached, these being subsequently sealed in the blowpipe,

on heating the cylinder as above, the platinum wire suddenly glows,

a flame vibrates within the cylinder, and combination takes place

almost silently, and at a temperature much below that at which the

glass softens.

When glass cylinders provided with capillary ends are filled with
pure electrolytic gas, and after fusing the ends, heated in the vapour-
of boiling phosphorus pentasulphide for 1—2 hours, and the ends then
broken off under water, the quantity of entering water shows the

amount of combination of the gaseous mixture which has taken place

(see Annalen, 264, 85; Abstr., 1891, 1153).

It has been shown by the author and Krause {loc. cit.) that the

temperature of explosion of electrolytic gas lies between 518° and
606°

; if one of the last-mentioned cylinders, filled wnth the gas and
sealed, be held by one of the capillary tubes in the hand, which is

protected by a glove, and then plunged into boiling zinc chloride,

combination takes place with the production of flame, but without
detonation ; the cylinder is not injured, but the point of the capillary

tube is frequently shattered off. For the success of this experiment,
it is necessary that the zinc chloride should be in violent ebullition,

and it is best heated in a thin sheet-iron vessel, with a "No. 15
burner," together with the point of the blowpipe flame. When elec-

trolytic gas is passed in a stream through a cylinder surrounded by
boiling zinc chloride, only slow^ combination of the gaseous mixture
occurs, and this is accompanied by a cherry-red glow^, which is best

observed in a dimly-illuminated room.
The influence of foreign substances on the combination of oxygen

and hydrogen in the mixture is seen by the following experiments :

—

A cylindrical glass vessel, with tubes at each end, is coated with
silver on its inner surface, and after thoroughly cleaning and drying,

capillary tubes are attached to the ends ; it is then filled with electro-

lytic gas, the ends sealed, and the cylinder suspended in boiling

aniline vapour for two hours, when combination to the extent of

about 90 per cent, of the contained gas is found to have taken place
;

whilst w^hen a similar experiment is carried out in an unsilvered glass

vessel, no combination whatever is found to have occurred. The
author promises further details as to the temperature of combination
of oxygen and hydrogen in electrolytic gas in a paper to be published
in the Annalen in conjunction with Askenasy. A. R. L.

A Lecture Experiment. By T. Wilm (Ber., 25, 217—219).—
Tlie occlusion of hydrogen by palladium can be very conveniently

shoAvn in the following manner:—A glass (J -tube, on the bottom of

which is blown a small bulb, intermediate between the two limbs, is

connected by one limb, which is bent at right angles near the top,

with a drying bottle, through w^hich hydrogen from a Kipp's appa-
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ratus is passing ; on the other limb is fastened a good, glass stop-

cock hj means of thick-walled, india-rubber tubing, diffusion being
prevented as much as possible by bringing the two glass surfaces

into contact. Palladium sponge (8 to 4 grams) having been placed
in the bulb of the U -tube, the metal is first heated in a stream of

•dry hydrogen, and then the whole tube is carefully warmed with
an ordinary burner, in order to expel any water that may be formed.
If, after the air has been expelled, and while the palladium is still

hot, a light is applied to the hydrogen escaping from the stop-cock, a
small, intermittent flame is produced ; only by almost closing the

cock and turning on a rapid stream of hydrogen is it possible to

obtain a small, steady flame. After the palladium sponge has been
heated a little more strongly, but still far below a red heat, for a
short time longer, the heating is discontinued and, after a few
seconds, the stop-cock is closed. The occlusion of the hydrogen then
commences ; the hydrogen streams through the wash-bottle into the
air-tight U't^be, and continues to do so for some minutes, until it

ceases to be absorbed. If, now, the stop-cock is opened and the pal-

ladium again heated, the stream of hydrogen from the Kipp's appa-
ratus remaining as at the commencement of the experiment, the

escaping gas can be ignited at the stop-cock, and will burn with a
large, steady flame, which, however, immediately becomes smaller,

.and quickly goes out if the heating of the palladium is discontinued.

F. S. K.

Inorganic Chemistry.

Complex Salts of Sulphurous Acid. By K. Barth (Zeit.

j)hysihal. Chem., 9, 176—219).—Bohrig and Schwicker have pre-

pared two isomeric salts, Na*S02*0K and K'SOo'ONa, the former
with two molecules of water of crystallisation, the latter with one.

When these salts are dissolved in water, the solutions obtained are

identical, and have in particular the same conductivity. This follows

as an immediate consequence of the theory of electrolytic dissociation,

for, according to it, the two salts should give the same products of
-- + +

dissociation in dilute solutions, namely, SO3, K, and Na.
The double sulphites containing mercury as one of the metals, do

not give the ordinary reactions of mercury salts ; and Divers and
Shimidzu pointed out that they were probably to be considered as

salts of a mercury sulphonic acid Hg(S03R')o. The electrolytic con-

ductivity and the freezing point of their solutions confirm this view,

all the evidence pointing towards a dissociation into three ions

R', R', and HgSsOe.
The author has investigated in detail many cases of double com-

pounds of the mercury sulphonates with other salts. These he finds

to be for the most part complex salts, which in solution yield ions

containing constituents derived from both the simple salts from
which the compound is formed. J. W.
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Metallic' Borates. By A. Ditte (Covipt. rend., 114, 71—72).

—A discussion with Le Ghatelier on a question of priority (see this

vol., p. 404). C. H. B.

Carbon. By W. Luzi (Ber., 25, 214—219).—A peculiar form of

carbon can be obtained by heating a porcelain crucible, or crucible

cover, in a Fourquignon-Leclercq's blast oven to the highest possible

temperature (about 1770°), and then allowing a very smoky flame to

play against the white-hot porcelain for 10—15 minutes ; if the por-

celain is unglazed, it has by this time become covered with graphite,

but if glazed, it is coated with a light, lustrous deposit, hardly to be dis-

tinguished from a silver mirror. Some portions of this deposit adhere
to the porcelain so tenaciously that they can be polished with a cloth

;

others become detached in the form of mirror-like facets of high
lustre. If the loosened portions are pulled off, they curl up into rolls,

similar in appearance to metal shavings ; these rolls of carbon are

exceedingly light, and stick to the fingers and other objects just like

silver leaf does. This lustrous form of carbon is free from ash, and
seems also to be free from hydrogen ; it does not give the nitric acid

reaction of graphite (this vol., p. 406), and is quite opaque.

The author has examined 17 varieties of naturally occurring
"graphite;" nine samples gave the nitric acid reaction of true

graphite, and eight samples did not ; the latter must therefore be
regarded as graphitite. The grey carbon, obtained by strongly

heating the diamond in absence of air, does not give the graphite

reaction. F. S. K.

Action of Carbon on Sodium Sulphate in Presence of Silica.

By Scheurer-Kestner (Gompt. rend., 114, 117—120).—In the prepar-

ation of glass or soluble silicates from alkali sulphate, silica, and
carbon, the proportion of the latter is invariably in excess of that

required by the usually-accepted equation 2R'2S04 + C = 2SO2 +
CO2 + 2R'20. The course of the reaction was investigated by heat-

ing equal weights of sodium sulphate and silica with various propor-

tions of wood charcoal in sealed Hessian crucibles, and collecting the

evolved gases. It was found that the whole of the sulphur of the

sulphate was expelled in the free state, and that the gases consisted

of a mixture of carbonic anhydride and carbonic oxide. It would
thus seem that the silica first decomposes the sodium sulphate,

liberating sulphuric anhydride, which immediately splits up into-

sulphurous anhydride and oxygen, and that the carbon then decom-
poses the sulphurous anhydride, liberating sulphur, and forming the
oxides of carbon. The final result may be represented by the equa-
tion SNa^SOi + eSiOo -f- 5C = 3S + 4CO2 + CO + 3(Na20,2Si02).

Jx. W.
Lithium Nitride. By L. Ouvrard (Compt.rend., 114, 120—121).

—When commercial lithium, containing 4*5 per cent, of nitrogen,

together with silica and other impurities, is heated in an iron boat in

a current of nitrogen, no noteworthy absorption takes place until a
dull-red heat is reached ; but at this temperature the metal becomes
incandescent and swells up, forming a mass which is black and
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spongy when cold, and appears to consist mainly of trilithium nitruJe,

LisN. This substance reacts with water to form ammonia, scarcely

any hydrogen being evolved, and, when heated in hydrogen, is com-
pletely decomposed into ammonia and metallic lithium. Jn. W.

Direct Combination of Nitrogen with Alkaline-earth Metals.
By Maqpenne {Compt. rend., 114,25—26).—Amalgams containing 15 to

20 per cent, ofbarinra, strontium, and calcium were prepared by electro-

lysing strong solutions of the chlorides, using mercury as the cathode,

and, in the case of calcium, concentrating the product by distillation.

When these amalgams are heated in an iron or metallic dish in a
current of pure and dry nitrogen at a dull-red heat for half an hour
until most of the mercury is expelled, and then for a few minutes at

bright redness, nitrides of the alkaline-earth metals are obtained as

brown products with a semi-metallic appearance. The barium com-
pound, which is obtained the most readily of the three, sometimes
forms yellowish, acicular crystals. The nitrides alter rapidly in

moist air, and are decomposed by water with evolution of hydrogen
and development of heat, ammonia and the hydroxide of the metal
remaining in the liquid. The nitrides seem to be somewhat volatile.

The rapid combination between nitrogen and the metals of the
alkaline-earths in complete absence of carbon or its compounds
indicates the existence of considerable chemical attraction between
them. C. H. B.

Magnesium Lead Bromide. By R. Otto and D. Drewes (Arch.

Fharm., 229, 585—588).—A magnesium lead bromide,

PbBro,2MgBro,16H20,

similar to the double chloride and iodide (Abstr., 1891, 151, 984) is

formed by dissolving lead bromide in a boiling concentrated solution

of magnesium bromide, and may be obtained in crystals by allowing
the solution to evaporate. It forms large, semi-transparent crystals,

belonging probably to the monoclinic system; their hygroscopic
nature, however, prevented a complete crystallographic examination.

In water or in alcohol, the salt separates into its components.
With hydrogen sulphide, it behaves like the double iodide, and the

lead is converted into sulphide ; the double chloride does not so react.

The double bromide dissolves readily in dilute acetic acid. The
water of combination separates at 140°. J. W. L.

Action of Ammonia on Cadmium Chloride. By W. Kwasnik
(Arch. Pharm., 229, 569—572).—The action of ammonia on cadmium
chloride in alcoholic solution is exactly similar to that of ammonia on
zinc chloride (Abstr., 1891, 1157).

Anhydrous cadmium chloride was dissolved in ammonia ; after

filtering from the basic chloride, ammonia gas was passed into the

solution until no longer absorbed, and the precipitate collected and
dried at 50°. This salt, amr}ioniocadmium chloride, Cd(NH3Cl)2, is

a white, crystalline powder, insoluble in ammonia, and resembles

the zinc salt very closely.
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When heated in a glass retort, ammonia is liberated, after which
the residue melts, boils, and the distillate is obtained as a trans-

parent, yellowish, glassy mass, which differs from the corresponding

zinc salt only in its being less hygroscopic : its formula is

CdCl-NHsCl.

It requires considerably less heat for its distillation than the zinc salt.

J. W. L.

Behaviour of Hydrogen towards Lead and other Metals.
By G. Neumann and F. Streixtz (Monatsh., 12, 642—660).—The
^authors have previously suggested (Ann. Phys. Chem. [2], 41, 106,

et seq.) that certain physical phenomena which occur at the negative

plate of a secondary battery may be explained by the assumption that

lead is capable of absorbing hydrogen. Attempts to prove that such

is the case, under conditions which obtain in a secondary battery,

have given no satisfactory results. When, however, hydrogen was
passed over molten lead, the metal occluded only a small quantity,

from O'll to 0*15 its volume, of the gas. Comparative experiments

with other metals, in varying mechanical condition, showed their

power of occlusion to be as follows :—Palladium, 502 '35 times its

volume; platinum, 6'48—49'30 times its volume; gold, 37-31—46*32

times its volume; copper, 4*78—4'81 times its volume; aluminium,
2*72 times its volume; iron, 9*38—19*17 times its volume; nickel,

16*85—17*57 times its volume ; and cobalt, 59*31—153*00 times its

volume. Silver does not appear to have the power to occlude

hydrogen. . G. T. M.

Lead Chromate. By Lachaud and Le pierue (Bull. Soc. Chim.

[3], 6, 230—232).—A solution of lead chromate in warm binormal
potassium hydroxide solution deposits, on cooling, orange-yellow,

prismatic needles or silky tufts of basic lead chromate, PbCrO^jPhO,
which differ only in colour from those obtained by the fusion of lead
chromate with potassium nitrate.

When lead chromate is boiled for a few minutes with strong potas-

sium hydroxide solution (45 per cent.), dull, greyish-green scales of

lead oxide are formed, of sp. gr. 9'51, and a basic chromate is often

formed. Lead chromate, on fusion with potassium hydroxide, yields

lead dioxide. An attempt to produce lead dichromate, by boiling

together amorphous lead chromate (5 grams) with chromic anhydride
(20 grams) and water (70 grams), was unsuccessful, but after a few-

minutes the whole of the lead salt becomes cr^^stalline. Dark-red,
orthorhombic crystals of melanochroite, 2PbCr04,PbO, of sp. gr. 5*81,

are obtained when amorphous lead chromate (10—20 grams) is pro-
jected in small portions into a crucible containing fused sodium
chloride (200 grams), and the contents maintained at a red heat for

two hours ; at the same time, orange crystals, of a compound PbiCrsOio,
resulting from the decomposition of lead chromate, are formed.

T. G. N.

Thallium Chromate. By Lachaud and Lepierre (Bull. Soc.

Chim. [3], 6, 232—235).—Thallium chromate is precipitated by
potassium chromate from thallium sulphate solution as an amorphous,
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lemon-yellow substance. A litre of boiling binormal potassium hydr-
oxide solution dissolves 3"5 grams of thallium chromate, and, on
cooling, deposits microscopic, six-faced prisms, ending in hexa-
gonal pyramids. No basic chromate is formed, diifering thus from
the corresponding lead salt. Concentrated hot potassium hydroxide
solution (31 per cent.) dissolves thallium chromate (18 grams per
litre), which is almost entirely deposited as such on cooling. Similarly

to the case of lead chromate, fuped potassium hydroxide determines the
formation of thallium sesquioxide, TI2O3, from thallium chromate ; the
method of operation is as follows :—Thallium chromate (1 part) is

projected into fused potassium hydroxide (10 parts) ; the liquid is at

first yellow, but after fusion for two hours becomes cloudy, and
crystals float therein ; these are allowed to subside, and after decanta-

tion of the supernatant fused hydroxide containing the dissolved

chromium sesquioxide, the crystals are again fused with potassium
hydroxide, from which they are subsequently separated by washing,
any traces of thallium chromate being removed by treatment with
hot potassium hydroxide. Thus prepared, thallium sesquioxide is

absolutely pure, and forms black, hexagonal plates, of sp. gr, 5*56

at 0°
; it is insoluble in fused potassium hydroxide, but dissolves

in hydrochloric acid to form thallic chloride, and is soluble with
diflSculty in sulphuric acid. The authors reserve to themselves the
redetermination of the atomic weight of thallium by means of this

compound. Thallium chromate is not altered by fusion with potas-

sium nitrate, but recrystallises therefrom in right hexagonal prisms.

A double salt, Tl2Cr04,K2Cr04, results from the fusion of thallium

chromate and potassium chromate with potassium nitrate, but nO'

double salt of lead and thallium chromafces exists. Thallium chloro-

chromate is formed by the interaction of thallium chloride (1 part)

and chromic anhydride (20 parts) in a small quantity of water ; the

small, prismatic crystals thus obtained are washed with chromic acid

solution and dried in a vacuum on porous tiles ; water decomposer
this compound with formation of thallous chloride and chromic acid.

T. G. N.
Action of Carbonic Oxide on Iron and Manganese. B}^

GuNTZ {Gompt. rend., 114, 115—117).—With the view of clearing up
the discrepancies between the statements of various writers on this

subject, the experiments were repeated with pure metals prepared in

a finely-divided state by heating their amalgams in a vacuum.
Iron appears to absorb carbonic oxide at a dull-red heat, carbon

being set free, and a small quantity of carbonic anhydride formed.

With manganese, the action is simpler, the products being practically

only manganous oxide and carbon, no carbonic anhydride being formed.

The reaction starts at 400°, and proceeds with such vigour as to

render the mass incandescent, and cause a partial vacuum in the

apparatus. The absence of carbonic anhydride confirms Moissan's

view, that manganous oxide, unlike ferrous oxide, is not reducible by
carbonic oxide. This view is also confirmed by the readiness with

which manganese burns in carbonic anhydride and by the identity of

the products with those which are formed when it is burnt in the

monoxide. In the case of iron, the formation of carbonic anhydride,
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and also that of ferrous oxide, as observed by Scbiitzenberger, may
be explained by means of the known reducibility of ferrous oxide by
carbonic oxide, if it is assumed that the action of the metal itself

on the monoxide resembles that of manganese. The monoxide is thus
first reduced to carbon, and the ferrous oxide formed is then reduced
to iron by a further quantity of the gas.

At very high temperatures, it is to be observed, the reactions of

carbonic oxide with the metals are reversed, the metallic oxides beings

easily reducible by carbon, with the formation of carbonic oxide.

The above results furnish an explanation of the action of the blast

furnace. The spongy iron reduced by the hydrogen and hydro-
carbons in the upper part of the furnace meets carbonic oxide at a
comparatively low temperature, and decomposes it, forming ferrous

oxide and carbon. As this mass sinks, it enters a region of which the

temperature is higher, although still below that at which ferrous oxide

is reduced by carbon, and here the oxide meets with more carbonia

oxide, and is reduced to the metal, the monoxide being oxidised to

carbonic anhydride. Finally, in the lowest and hottest part of the
furnace, the carbon which was reduced in the upper part, and with
which the iron has remained in contact throughout its descent, unites-

with the metal to form a fusible carbide. Jn. W.

Hydrated Potassium Manganites. By G. Rousseau (Gompt
rend., 114, 72—74).—When potassium manganate is heated at about
600° with potassium carbonate and chloride, it yields black lamellae

of the composition K20,16Mn02,6H20. At a somewhat higher tem-
perature, large, black lamellae of the manganite, K20,8Mn02,8H20, ara
formed. In an earlier paper (Abstr., 1887, 892—893), the formula
K20,7Mn02 was erroneously attributed to this compound, the
analysis having been made on material dried at 150—160°. At the
highest temperature obtainable with a Bunsen flame, the hydrate,
K20,16Mn02,6H20, is again formed, the changes being periodic, as
in the case of sodium, barium, and strontium manganites. The pro-

portions of potassium carbonate and chloride used have no influence

on the result, and with the chloride alone the product

K2O,16MnO2,10H2O
is obtained.

At an orange-red heat the crystals formed have the composition
K2O,32MnO2,10H2O.

If the materials are heated out of contact with the flame gases,

for example, in a platinum dish in a tube through which a current of
water vapour is passed, the same three hydrates are at first formed,
but the alkali gradually volatilises. When the whole of the mangan-
ate has been decomposed, the anhydrous manganite is left, but the
latter dissociates into free alkali and manganese dioxide. If the
heating is continued, the dioxide gradually becomes completely con-
verted into trimanganic tetroxide. Similar results are obtained in a.

vacuum at about 1000°. C. H. B.

The Variations in Colour of Cobalt Chloride. By Engei.
(Bull. Soc. Chim. [3], 6, 239—251).—Although several hydrated

VOL. LXII. 2 2
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cobalt chlorides are described, only the following appear to be
stable :—CoCl2 + H2O (dark violet), C0CI2 + 'iH^O (violet-rose), and
C0CI2 + 6H2O (dark red).

Some observers ascribe the blue colour assumed by solutions

of cobalt chloride, under definite conditions, to the formation of
the anhydrous salt, although anhydrous cobalt chloride is bright

blue in colour, and its solutions vary from a deep- to an indigo-

blue. Hydrochloric acid of molecular constitution HC1,6'5H20
dissolves cobalt chloride to form a blue solution. Cobalt chloride,

in combining with 6 mols. of water, develops 21 "9 Cal., or 3*5 Cal.

per water molecule, whereas hydrochloric acid, having the mole-

cular constitution HC1,2H20, in combining with 4*5 mols. of

water, develops but 4*9 Cal., or only I'l Cal. per water molecule,

from which thermochemical considerations simple dehydration ap-

pears infeasible. The rose-coloured hydrate, C0CI2 + 2H2O, remains
unaltered in a stream of dry hydrogen chloride, but traces of water
cause it to turn blue, and this behaviour points to the formation of a

hydrochloride of cobalt chloride ; this is supported by the fact

that the solubility of cobalt chloride in water containing hydrochloric

acid varies directly with the amount of hydrogen chloride present

;

and a saturated solution of cobalt chloride in hydrochloric acid con-

tains less w^ater than would be necessary to hold in solution the sejDarate

constituents, whilst if this solution be cooled to —23°, long, blue

crystals, having the probable formula CoCl2,HCl + 3H2O, separate.

The stability of this hydrochloride is dependent on the presence of

excess of hydrogen chloride, for if zinc chloride be added to the blue

solution, it becomes rose-coloured, whereas addition of calcium or

lithium chlorides, which form compounds with hydrogen chloride

without abstracting water, only determine a blue coloration, since

anhydrous lithium or calcium chlorides develop less heat than does

anhydrous cobalt chloride, and a blue compound, CoCl2,LiCl + 3H2O,
corresponding with the author's hydrochloride, has been prepared by
Chassevent. Wyrouboff has shown that when a saturated solution of

cobalt chloride is heated to 100°, it becomes dark-blue, the violet

salt, C0CI2 + H2O, being simultaneously formed; the author explains

this as due to the superposition of the colours of the violet

hydrate and of the blue hydrochloride of cobalt chloride, and the pre-

sence of the latter is dependent on the decomposition of cobalt

chloride on heating, since the vapours of the boiling solution contain

free hydrogen chloride. Again, the addition of zinc or mercuric chloride

to a cobalt chloride solution at 100° determines a violet coloration,

which is due to the hydrate C0CI2 H- H2O. The blue coloration pro-

duced by alcohol is not a dehydration phenomenon, but is due to the

formation of the alcoholic compound indicated by Potilitzin. The
latter thinks that the change of colour of paper moistened with
cobalt chloride solutions, when exposed to dry air, is due to capillarity,

and to this the author offers objections, believing it to be due to the

formation of a compound with cellulose, similar to those which this

substance yields with the chlorides of aluminium, iron, zinc, copper,

and tin, as described by Girard. T. G. N.
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The Hydrates of Cobalt Chloride and their Alterations in
Colour. By A. Potilitzin (Bull. Soc. Chim. [3], 6, 264—266).—In
addition to tlie hydrate C0CI2 -f BHjOjtwo other hydrates, C0CI2 + 2H2O
(violet-rose) and C0CI2 + H2O (deep violet), exist. The former com-
pound is formed at 45—50° or at the ordinary temperature over sulph-

uric acid, whilst the monohydrated salt is formed when this is heated

iit 100°, or is deposited as well-formed crystals when a solution of the

dihydrate in absolute alcohol is heated to 95°. The alteration in

colour of the red crystals of C0CI2 + 6H2O is followed by their melt-

ing in their w^ater of crystallisation. A perfectly dry crystal of the

hexahydrate on being heated, effloresces, without change of colour

until it melts at 54°, when it becomes more and more blue. These
observations, together with the fact that during this change the

hexahydrate loses in weight, point to its dissociation, resulting in the

elimination of water and the formation of lower hydrates. C0CI2 -|-

HoO dissociates at 90—95°, but at a much lower temperature in

aqueous solation, and the temperature at which the corresponding

alteration in colour occurs is further lowered by the presence of de-

hydrating substances, whilst the more dilute the aqueous solution the

higher becomes the temperature of dissociation. Hygroscopic sub-

stances, such as filter paper and porous inorganic materials, effect the

same change. In no case does dissociation proceed further than to

determine the formation of the monohydrated salt (compare Etard,

this vol., p. 278). T. G. N.

Action of Heat on Solutions of Chromium Salts. By
W. IS". Hartley (Chem. News, 65, 15—16).—In 1875, the author
stated (Proc. Boy. Soc, 33, 372) that the action of heat on the violet

hydrated compounds of chromium is not simply a dissociation of water
molecules or of acid from base, but a true decomposition, resulting in

the production of a different class of salts with different generic pro-

perties.

The thermochemical investigations of Recoura on the action of heat
on solutions of chromic oxide (Abstr., 1891, 1430) fully confirm the
author's views. L. de K.

Isomorphous Thorium and Uranous Sulphates. By W. F.

HiLLEBRAND and W. H. Melville (Amer. Chem. J., 14, 1—9).—When
the oxide UaOg is heated with dilute sulphuric acid (1 part of acid
to 5 or 6 of water by volume) in a sealed tube at about 170°, green
crystals of uranium sulphate, U(S04)o -\- 4H2O, are formed. If

uraninite, or mixtures in varying proportions of the oxides UaOs and
Th02, are decomposed in a similar manner, a green double sulphate
of uranium and thorium is obtained, (U,Th) (804)3 + 4H2O ; the
percentage of UO2 and Th02 in these crystals varies with the propor-
tions of the oxides in the original mixture ; in the actual analyses the
limits of the variation are UO2 49*18, ThOj 3-59 to UO2 16-92, ThOg
36*07 per cent. The thorium dioxide replaces the uranium dioxide

isomorphously ; the uranium sulphate crystallises in the rhombic
system (a: Z> : c = 1 : 1*9478 : 2*5755) ; the double sulphate of uranium
.and thorium also crystallises in this system, and has nearly the same

2 q 2
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axial ratio (a :h : c = 1 : r9194 : 2-5563); its habit, however, is tetra-

gonal. C. F. B.

Alloy of Tin and Sodium. By H. Bailey {Chem. News, 65, 18).

—

The author was struck by the uniformity in appearance and behaviour

of several alloys of tin and sodium which had been prepared by heat-

ing a mixture of tin with excess of sodium in a crucible provided with

a luted lid, through which a small hole had been drilled so as to allow

the excess of sodium to escape as vapour. After cooling in an inert

atmosphere, the contents of the crucible were examined and found to

consist of a brittle mass externally covered with a slight white scoria,

which, on fracture, revealed brilliant, crystalline facets of a beautiful

bronze colour, quickly becoming tarnished with a grey powder.

An analysis of the compound gave percentages corresponding

exactly with the formula NagSn. The alloy is very suitable for the

preparation of hydrogen, being readily decomposed by water.

L. DE. K.
Palladious Oxide. By T. Wilm (Ber., 25, 220—224).—Palladium^

sponge, prepared by heating the compound PdCl2,2N'H3, first in the-

air and then in a stream of hydrogen, is very similar in appearance'

to platinum sponge, except that it has a more silvery lustre. When
it is heated in an open porcelain crucible with an ordinary burner, it

rapidly darkens and turns a variety of colours, but on further heating

it gradually assumes a dark, dirty, bluish-green hue, and then con-

sists of a mixture of palladium and palladious oxide. When palladium

sponge is heated in a stream of dry oxygen until its weight is con-

stant, it is completely converted into palladious oxide, PdO ;
this

compound is a dark, bluish-green powder, insoluble in acids, even in

boiling aqua regia ; it is readily reduced by hydrogen even at com-
paratively low temperatures, and it decomposes into oxygen and
palladium when strongly heated. F. S. K.

Mineralogical Chemistry.

Theories of the Structure of Crystals. By A. Schonflies
{Zeit. physikal. Chem., 9, 158—170).—In his work Krystallsysteme

und Krystallstruhtur (Leipzig, 1891), the author has discussed the

classification of crystals according to symmetry and the theory of their

structure chiefly from the geometrical standpoint. The present paper
contains some explanatory observations bearing on the physical side

of the question.

A uniform subdivision of the ordinary systems is proposed, namely,,

holohedral forms, enantiomorphous, hemimorphous, and paramorphous
hemihedral, and tetartohedral forms. Thus the tetragonal systeni

would be subdivided as follows :

—

Holohedry.
Enantiomorphous (trapezohedral) hemihedry.
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Hemimorphous hemihedry (heraimorphism).
Paramorphous (pj' ramidal) hemihedry.
Tetartohedry (hemimorphous tetartohedry).

Hemihedry with axis of the second species (sphenoidal hemihedry).
Tetartohedry with axis of the second species (sphenoidal tetarto-

hedry). J. W.

So-called Amber of Cedar Lake, Canada. By B. J. Harring-
ton (Amer. J. Sci., 24, 332—335).—The occurrence of mineral resins,

resembling amber, in some of the coals and lignites of Canada has
been known for many years. In 1890, on the west shore of Cedar
Lake, near the mouth of the North Saskatchewan, a mineral of this

character was found in large quantity, mixed with sand and fragments
of partly decayed wood. It had evidently been washed up on the
shore by the waves. On analysis, this so-called amber yielded :

—

C. H. O. Ash. Total.

79-96 10-46 9-49 0-09 100-00

Although resembling amber in some of its characters, it may be
classed provisionally as retinite, on account of its differing from amber
in its behaviour with acids, its not yielding crystals of succinic acid

on distillation, and its somewhat different ultimate composition.
Although the origin of this resin is not known with certainty, there
can be no doubt that it was derived from one of the tertiary or
cretaceous lignites occurring on the Saskatchewan.

B. H. B.

Tourmaline from Siberia. By R. Prendel (Zeit. Kryst. Min., 20,
93).—A specimen of red tourmaline (sp. gr. 3 116) from the Urulga,
in Siberia, gave on analysis the following results :

—

SiOs. TiO.. F. B2O3. AI2O3. FesO-j. FeO. MnO. CaO.

38-36 0-13 0-56 9-54 40-10 0-24 0-58 4-06 1-69

MgO. LisO. K2O. NasO. HgO. P2O5.

0-48 0-45 2-20 0-24 2-94 0-56

The formula is, therefore,

12Si02,8Al203,3B203,2(FeO,MnO),N"a20(K20,Li20),3H20.

B. H. B.

Action of Water on Mica. By A. Johnstone (Quart. J. Geol
Soc.j 45, 363—368).—In this paper the author gives details of the
observations noted, and results of experiments carried out in an in-

vestigation into the nature of the changes produced by pure distilled
water, and also by water saturated with carbonic anhydride, on the
principal members of the mica family. He classifies the micas into
two great classes, anhydrous and hydrated micas. The anhydrous
micas include muscovite and biotite, and never contain more than
2-5 per cent, of water. The passage micas contain from 2-5 to 4 per
cent, of water, and have intermediate physical characters. The
hydrous micas contain at least 4 per cent, of water, and include
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hydromuscovite and hydrobiotite. Under muscovite are included the

varieties, potash or ordinary mnscovite, soda muscovite, lepidolite,

zinnwaldite, cryophyl lite, and fuchsite. Under biotite are included

rubellane, anomite, phlogopite, aspidolite, lepidomelane, and asti'o-

phyllite. Under hydromuscovite are included margarodite, euphyl-
lite, paragonite, oellacherite, gilbertite, damourite, sericite, pregrattite,

and cossaite. Lastly, under hydrobiotite are included voigtite, ver-

miculite, jeffreysite, and pyrosclerite. The specimens of the anhydrous
micas were exposed to the action of water, pure and carbonated, for

a year, and at the end of that period it was found that all the

chemical change effected was hydration, and that the hydrating pro-

cess went on as readily in the pure water as in the aqueous solution

of carbonic anhydride. The author noted that whenever anhydrous
micas become hydrated, they always, at the same time, increase in

bulk. B. H. B.

Hot Mineral Spring at Pinca Huracatao, Salta, Argentine
Republic. By F. Canzoneet (Gazzetta, 21, ii, 462—465).—This
water issues at a temperature of about 40" and has a sp. gr. of 1'0009

at 25^. It is colourless and transparent, and gives no deposit ; it has
a slight saline taste and a faint odour of hydrogen sulphide. It

contains 0*085 gram per litre of free carbonic anhydride and 0*0036

gram of free hydrogen sulphide. The total weight of carbonic
anhydride per litre is 0*082 gram. The residue from a litre, when
dried at 100°, weighs 1*981 grams.

1 litre of the water contains, in grams :

—

SiOs.
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sition CmHs^Xo, Cn'H.2n-iK^, CnHgn-aXi. Even in the case of the

monohalogen derivatives, C„H2„+iX, decomposition takes place in

perceptible amount. Generally, therefore, the interaction of inor-

ganic and organic haloid compounds is reciprocal. Comparing the

action on trimethylene bromide with that on other compounds of the

composition C^Ho^Bri, it appears that two iodine atoms which are

united with neighbouring carbon atoms more readily combine with and

are eliminated from the hydrocarbon molecule than when attached to

non-neighbouring carbon atoms. The influence of the organic radicle

on the velocity of the reaction is very marked, the velocity being, at

any moment, proportional to the amounts of unchanged bromide and

iodide still present. The separation of iodine in the free state by the

action of certain metallic iodides on bromides of the composition

CnH2«Br2, C„H2»_iBr3, and C„H2„_2Br4 is apparently general when
the bromine atoms are united to neighbouring carbon atoms, un-

saturated hydrocarbons or their halogen derivatives being at the

same time formed. It forms, therefore, a general method for pre-

paring unsaturated hydrocarbons from their bromides. H. C.

Nitration of Hydrocarbons of the Methane Series. By
KoNOVALOFF (Gompt. rend., 114, 26—28).—When normal hexane is-

heated in sealed tubes at 130—140° with nitric acid of sp.gr. 1-075, it

yields 50 per cent, of the theoretical quantity of crude nitrohexane,

which, when fractionated, yields 30 per cent, of the theoretical quantity

boiling at 175—177°. The greater part distils at 176°; sp. gr. at.

if = U'9509', or at 20° compared with water at 0" = 0-9357. The nitro-

hexane dissolves in boiling, concentrated, aqueous potash, and with

development of heat in alcoholic potash. With nitrous acid, its solu-

tions give a blue-green coloration, indicating the formation of a

pseudo-nitrol, but it yields no nitrolic acid. When reduced with zinc

and acetic acid, it yields methyl butyl ketone and secondary hexyl-

amine. It follows that the nitrohexane is a secondary derivative witlu

the formula N02-CHMe-CH2-CH2-CH2Me.
Normal octane, under similar conditions, yields a secondary nitrOr

octane, which, when reduced, yields a ketone and an amine.

C. H. B.
Aliphatic Nitro-compounds. By V. Meter (Ber., 24, 4243

—

4245).—A preliminary notice on experiments which are being carried

out by the author and his pupils.

lodomethylene, on treatment in ethereal solution with silver nitrate,

gives an oil from which, on addition of sodium ethoxide, an explosive

white salt, N02*CHI]Sra, is obtained. lodaliyl, when treated in the
same way, yields a very explosive salt, NOa'CaHiNa ; this, on acidi-

tication, gives nitropropylene as a light, mobile oil, volatile with
ether vapour; whilst on treatment with diazobenzene sulphate, it

furnishes a crystalline a2;o-derivative, N02*C3H4*]S'2*Ph. When boiled

with silver nitrate, ethylene bromide yields an oil giving an explosive

salt with sodium ethoxide. The investigation is proceeding.

A. R. L.

Action of Ammonia on Mercuric Cyanide and Haloid Com-
binations of this Salt. By R. Vaket (Bull. Soc. Chim. [3], 6,
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220—230).—In addition to the compounds which have been previously

examined by him (compare Abstr., 1890, 351 ; 1891, 161, 655, 1441),
the author describes the preparation of some simple additive com-
pounds which ammonia yields with mercuric cyanide.

The salt 2HgCy2,4NH3,H20 is obtained by treating a saturated

ammoniacal solution of mercuric cyanide w^th gaseous ammonia and,

after filtration, cooling the filtrate in a freezing mixture. It forms
long, white, prismatic crystals, which lose ammonia and water on
exposure to the air, and decompose at 100°, leaving a residue of

mercuric cyanide.

The salt 2HgCy2,2NH3,H20 separates at 0" in small, white, granular
crystals from a saturated ammoniacal solution of mercuric cyanide to

which ammonia gas (one-tenth part by weight) is added. It is an
unstable substance, is very soluble in aqueous or alcoholic ammonia,
and decomposes at 100°.

The compound HgOy2,2NH3 is deposited from a saturated alcoholic

ammoniacal solution of mercuric cyanide after saturation with dry
ammonia gas and subsequent cooling. It loses half its ammonia on
exposure to air, and the whole on warming for a few hours at 100°.

The compound HgCysjNHa is produced by warming, in a stoppered
bottle at 40°, a saturated ammoniacal solution of mercuric cyanide
with excess of the salt. The filtered solution deposits the compound
as small, hard, granular crystals, which are more stable than the

preceding salts. It is soluble in water and in ammonia solution, and
is resolved at 100° into its constituents.

The salt IIgCy2,2NH3 is obtained as an amorphous, white substance

by passing ammonia gas over dry mercuric cyanide at 100° for 30
hours. The compound evolves ammonia and absorbs water on ex-

posure to the air, but the water may be again displaced by the action

of a current of dry ammonia gas. T. G. N

.

Polymerisation of Nitriles. By E. v. Meyer (/. pr. Ghem. [2],

45, 63—64; compare Abstr., 1889, 114, 577).—Hanriot and Bou-
veault {Bull. 8oc. Chim., 51, 170 ; compare Abstr., 1889, 841) regard
the evolution of ethane from ethyl cyanide and sodium as due to the

presence of ether, and have overlooked the formation of sodium
cyanide. So far from ether being essential to the production of

the ethane, the reaction takes place in exactly the same way in

benzene, ethane being evolved and sodium cyanide formed. Whether
the sodium in the polymerisation product is united to the nitrogen or

to the carbon is as uncertain as whether the sodium is attached to the

carbon or oxygen in ethyl sodacetoacetate. A. G. B.

Thermal Value of the Hydroxyl Groups of Glycol. By De
FOKCRAND (Govipt. rend., 114, 123—126).—Monatomic primary
alcohols, as a rule, give off a constant quantity of heat, -j-32 Cal.,

when sodium is substituted for the alcoholic hydrogen (all substances

except hydrogen calculated as solid). The first hydroxyl group of

glycol, however, gives more than this, namely, +39 Cal., whilst the

second gives less, -{-27'7 Cal.

By assuming, however, that monosodium glycol forms a compound
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with glycol similar to tliat whicli sodium metlioxide forms with
methyl alcohol, the apparent anomaly may be explained, for the heat

evolved in the formation of the molecular compound will increase the

amount evolved in the first stage, whilst that absorbed in its decom-
position will diminish the amount evolved in the second stage. The
values calculated in this way, due allowance being made for heat of

fusion and solidification, agree satisfactorily with the normal value.

Jn. W.
A New Mode of Formation of Symmetrical Tribromhydrin.

By A. Kronsteo {Ber., 24, 4245—4247).—When equivalent quanti-

ties of trimethylene bromide and bromine are heated at 120° in a sealed

tube for nine hours, and the product washed and thrice fractionated,

symmetrical tribromhydrin is obtained as a colourless oil of sp. gr. 2*44

at 25°; it boils at 219—222°, and solidifies to a crystalline mass on
cooling to 0°. If the bromination is conducted in the presence of iron

wire (see next abstract) at 100°, the yield of tribromhydrin is

almost quantitative. The tribromhydrin is likewise obtained in

almost quantitative yield by brominating propylene bromide at 100"

in the presence of iron wire ; the same compound is produced by
similarly treating propyl bromide and isopropyl bromide, employing
bromine (2 mols.). Experiments are in progress on the preparation

of higher symmetrical brominated derivatives of hydrocarbons, and
the related polyhydric alcohols. A. R. L.

Substitution in the Aliphatic Series. By Y. Meyer and F.

MOller {Ber., 24, 4247—4250).—The production of symmetrical
tribromhydrin (preceding abstract) is not in accordance with the rule

that, by the introduction of a second halogen atom into a compound,
the newly entering halogen atom attaches itself to that carbon atom
which carries the other halogen atom. Linnemann has shown that

compounds of the type of ethylene bromide are formed when ethyl

bromide is brominated, but Tawildarow (Annalen, 176, 12) obtained
ethylene bromide together with ethylidene bromide by brominating
ethyl bromide at 200° ; whereas Stadel (Annalen, 195, 182) obtained

ethylidene chloride exclusively by chlorinating ethyl chloride, and the

production of ethylene bromide observed by Tawildarow has been
generally regarded as due to secondary reactions taking place at the

high temperature. The author finds tha,t when ethyl bromide and
bromine are heated together in molecular proportion with iron wire
in a sealed tube at 100° for an hour, ethylene bromide is the sole

product ; similarly ethyl chloride and antimony pentachloride yield

exclusively ethylene chloride. Propyl and isopropyl bromide are

readily converted into propylene bromide, CHMeBr'CH2Br, and it is

unnecessary to employ sealed tubes. Experiments are in progress on
the bromination of the fatty acids by this method. A. R. L.

Production of Dextrin. By P. Petit (Compt. rend., 114,

76—78).—The author has heated starch at definite temperatures for

different lengths of time with different proportions of nitric acid, and
has determined the rotatory power and reducing power of the
product.
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Direct experiments showed that if the products were digested with
water at 40—50° for half an hour, the whole of the glucose and
dextrin was dissolved, whilst the starch could be filtered off, dried,

and weighed. The rotatory power of the solution is the sum. of the

rotatory powers of the glucose and dextrin present. Fermentation

with pure yeast, after addition of ammonium phosphate and potas-

sium sulphate, destroys all the glucose, and the loss of rotatory

power gives the proportion of glucose present.

The starch, previously moistened with 30 per cent, of water, was
mixed with 0*2, 0'3, 0*5, 0"8, and 2*0 per cent, of nitric acid, dried at

50°, passed through a sieve, and heated at 125°. The following

table shows the proportion of glucose (as determined by reducing

power) per 100 parts of dextrin.

Percentage
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Bromopropylenecarbamide probably belongs to the pentoxazoline class

(Gabriel and Elfeldt, this vol., p. 212), a view which is favoured by
the observation of Andreasch (loc. cit.), that the bromine atom is not
displaced by treatment with tin and hydrochloric acid; the formation
of the hydrobromide from dibromopropylcarbamide would therefore

be represented thus :

—

CH^Br-CHBr-CH^-NH-CO-NH = CH2<^™'"^^.^>NH,HBr.

A. R. L.

Nitroguanidine. By G. Pellizzari (Gazzetta, 21, ii, 405—409).

—

Jousselin (Abstr., 1878, 132 ; 1879, 613, 914) obtained a substance
which he termed nitrosoguanidine by dissolving guanidine nitrate in

fuming nitric acid, treating with concentrated sulphuric acid, and
precipitating by pouring into cold water. The author has prepared
this compound, and finds that it is certainly not nitrosoguanidine, but
most probably nitroguanidine, ]N'02*N!C(]S'H2)2- It crystallises from
water in colourless needles which decompose at 225° with evolution of

ammonia, and do not give the reactions for a nitrate or a nitrite. It

dissolves in cold aqueous potash, and is precipitated unaltered by
acids ; on heating or allowing the solution to remain for some time,

carbonic anhydride, ammonia, and nitrous oxide are liberated,

1 mol. of the compound yielding approximately 1 mol. of nitrous

oxide. On reducing nitroguanidine in very dilute solution by
warming with stannous chloride, ammonium chloride and guanidine
hydrochloride are obtained, together with traces of a base which very
readily reduces ammoniacal silver nitrate. This substance may be
amidoguanidine. W. J. P.

Some Reactions of Trithioformaldehyde and Formalde-
hyde. By G. PuLVERMACHER {Ber., 25, 304—311).—With the object

of preparing methylenediacetamide (diacetylmethylenediamine), the
author boiled Baumann's trithioformaldehyde (m. p. 216°) with an
aqueous solution of acetamide in a reflux apparatus, but after several

houi's no reaction had taken place ; freshly precipitated mercuric
oxide was then added to the mixture, and it was again boiled, the
products being in this case mercuric sulphide, formaldehyde, and un-
altered acetamide.

Methylenediacetamide (diacetylmethylenediamine), CH2(NHAc)2, is

obtained as follows :—Dry mercury acetamide (3 mols.) is heated
with somewhat more than the calculated quantity (1 mol.) of trithio-

formaldehyde in a bath of sulphuric acid ; darkening commences at
150°, and an energetic reaction sets in at 195°, and the now black
melt froths up with the evolution of vapour having the penetrating
odour of formaldehyde, and burning with a violet flame ; the volatile

products (see below) are condensed in a (J -tube, attached to the flask

and surrounded by water. The contents of the flask are extracted
repeatedly with boiling water, the aqueous solution evaporated, and
the residue dissolved in boiling alcohol, the solution being treated

with animal charcoal and filtered, when the compound separates in

four-sided prisms; it melts at 196°, boils with partial carbonisation at
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288"(uncorr.),is extremely soluble in water, fairly so in alcohol, sparingly

in light petroleum, benzene, and chloroform, but insoluble in ether.

When the compound is boiled with dilute hydrochloric acid or sodium
hydroxide, it is decomposed into formaldehyde, ammonia, and acetic

acid ; its aqueous solution has a neutral reaction. The aurochloride,

CH2(NHAc)2,HAuCl4, separates in large, six-sided crystals, when the
compound is added to a solution of auric chloride in hydrochloric acid

;

it is very readily soluble in water and alcohol. The liquid which
condensed in the [J -tube (see above) w^as found to consist of form-
aldehyde, water, and acetonitrile.

Methylenedithioacetamide, CH2(NH'CSMe)2,is formed when methyl-
enediacetamide (5 mols.) is boiled with phosphorus pentasulphide

(2 mols.) on the water-bath for two hours ; the benzene solution is

decanted from resinoas products, evaporated, and the crystalline re-

sidue boiled with carbon bisulphide to remove the admixed sulphur
;

it is then crystallised from boiling water, whereby almost the whole
separates, on cooling, in yellowish-white, spear-shaped needles; it is

odourless, is soluble in alcohol, ether, and chloroform, and sparingly

so in benzene ; it dissolves in cold alkalis and is precipitated unaltered

by hydrochloric acid. The aqueous solution gives an amorphous,
yellow precipitate wdth mercuric chloride which becomes black on
heating ; the sulphur is removed by mercuric oxide, with the for-

mation of acetamide. When treated at the ordinary temperature
with aboholic hydrochloric acid, or if boiled with aqueous alkalis or
acids, the compound decomposes into formaldehyde, acetic acid,

ammonia, and hydrogen sulphide ; whilst methyl iodide reacts on a
.solution in chloroform with the production of a solid substance in-

soluble in indifferent solvents, but decomposed by water, alcohol, and
glacial acetic acid, a penetrating, mercaptan-like odour being evolved.

Methylenedibenzamide, CH2(NHBz)2, is formed by heating trithio-

formaldehyde with benzamide at 200° ; it separates from alcohol in

white needles, melts at 219°, and decomposes when heated with dilute

hydrochloric acid into formaldehyde, ammonia, and benzoic acid.

When aqueous solutions of formaldehyde and acetamide are mixed,
a few drops of hydrochloric acid added, the mixture repeatedly agi-

tated, and after three days evaporated on the water- bath, a certain

quantity of methylenediacetamide is obtained. Benzamide does not
react with formaldehyde in the presence of hydrochloric acid in

aqueous solution, but in alcoholic solution methylenedibenzamide is

formed. A. R. L.

Crotonaldoxime and Allyl Cyanide. By T. Schindler (Monatsh.,

12,637—638; compare this vol., p. 32).—The author has previously
shown (loc. cit.) that crotonaldoxime is converted into the nitrile of

crotonic acid when heated with acetic anhydride. In order to deter-

mine whether the oxime has the a- or /J- configuration, he has treated

the crystalline substance with acetic anhydride in the cold (compare
Hantzsch, Abstr., 1891, 443). The product consisted chiefly of the
nitrile, which indicates that the oxime has the /3-configuration

; but,

at the same time, a small quantity of a viscid, colourless, odourless oil

was formed. G. T. M.
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Water of Crystallisation. By T. Salzer (Arch. Pharm., 229,,
629—631).—The author gives a complete list showing the proportion

of water of crystallisation which occurs in the salts of formic and
acetic acids (see also this vol., p. 140). Four salts of both,

acids crystallise without water, and copper formate crystallises with
2 mols. HoO. The formates of barium, strontium, and calcium,

crystallise with more water than the corresponding acetates, and in

all the other cases (10) the formates contain less water than the
corresponding acetates. J. W. L.

Alkyl and Acidyl Sulphides. By S. H. Davies (Ber., 24,
4251).—In the description of the preparation of thioacetic anhydride
(this vol., p. 300), acetic acid was erroneously printed for acetic

anhydride. A. R, L.

Preparation of Methylpropylacetic Acid from Ethyl Aceto-
acetate and from Diethyl Malonate. Solubility of the Salts
of Methylpropylacetic Acid and of Trimethylacetic Acid.
By E. Stiassny {Monatsh., 12, 589, 601).—The author has ob-

tained methylpropylacetic acid in small quantity by the hydrolysis

of methyl methyipropylacetoacetate, COMe-CMePr-COOMe (b. p.

200— 206°), which results from the methylation of ethyl sodiopropyU
acetoacetate, with excess of methyl iodide in methyl alcoholic solu-

tion. Methylpropylacetic acid is readily obtained in quantity from
diethyl malonate by propylation, methylation, and subsequent
hydrolysis of the resulting acid (compare Conrad and Bischoft'^

Annalen, 204, 121). The best yield was obtained as follows:—
Propyl iodide was mixed with diethyl malonate, and added little by
little to sodium ethoxide. The resulting diethyl propylmalonate,

CHPr(C00Et)2, boiled at 219—222°, and on hydrolysis with potash

gave propylmalonic acid. The methylation of the propyl derivative

was induced in a similar way, and the resulting diethyl methylpropyl-
malonate boiled at 220—223^. The product was hydrolysed with
potash, and converted into the calcium salt, which was purified

by recrystallisation, decomposed with hydrochloric acid, and the-

liberated acid separated by shaking with ether. On evaporation of

the ethereal solution, a white, crystalline mass of methylpropylmalonic
acid, CMePr(C00H)2, which crystallised well from benzene and
melted at 106—107", was obtained. The acid is very soluble in water,

chloroform, and ether, and is readily converted into methylpropyl-

acetic acid, when heated in an oil-bath until no more carbonic an-

hydride escapes.

Silver methylpropylacetate crystallises from water in gleaming,,

feathery flocks; the solubility is given by the formula S = 0'51166

+ 0-00172 (t -1) -f 000001512 (t —1)'-; the calcium salt crystallises-

with 3 mols. H2O (compare Lieben and Zeisel, Monatsh.^ 1883 ;.

and Kelbe and Warth, {Ber., 15, 308). and has the solubility S =
16-4994 - 0-08375 {t -1) + 0-0006424'(^ -1)-.

Silver trimethylacetate has a solubility given by the formula S =-

1-1038 -t- 0-005131 (t -1) -f 0-00004642 {t -1)'. G. T. M.
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Derivatives of Daturic Acid. By E. Gerard (/. Pharm. [5],

25, 8—13 ; compare Abstr., 1890, 1395).—IS'ormal potassium daturate

forms transparent, crystalline grains, soluble in a little boiling water

;

the solution forms a lather when shaken, and gives a precipitate with
common salt. The addition of much water decomposes the salt,

setting free the alkali, and retaining an acid salt in solution, which
crystallises out in colourless, crystalline laminae. The corresponding

sodium salts are very similar. Copper daturate obtained from alco-

holic solutions of the acid and copper acetate forms crystalline

needles, which dry to a light granular powder of a bluish-green

colour. This salt is anhydrous, insoluble in water and ether, scarcely

soluble in cold 90° alcohol. Normal lead daturate is obtained as a

heavy, white, amorphous powder, which is not moistened by water.

The salt is insoluble in cold alcohol and dry ether, and only very
slightly soluble in boiling alcohol or dry ether. It melts at 104—105°

without decomposition. Silver daturate, Ci7H33Ag02, obtained by
precipitating an aqueous solution of the sodium salt by means of

silver nitrate, forms a very voluminous, white precipitate, which,

when moist and exposed to light, rapidly becomes dirty grey. When
crystallised from alcohol and dried in a vacuum, it forms small,

nacreous scales, which are scarcely affected by exposure to light.

The salt is insoluble in water and ether, but soluble in aqueous
ammonia.

Daturone, OsaHeeO, is obtained by distilling the acid over excess of

slaked lime, when the oily distillate solidifies on cooling, and is puri-

fied by crystallisation from hot 90° alcohol. It forms beautiful

spangles with a pearly lustre, and melts at 75 '5

—

76°. It is insoluble

in water and in cold 75*^ alcohol, soluble in boiling alcohol, and very

soluble in ether, benzene, and chloroform.

Monohromodaturic acid, Ci7H33Br02, was obtained by heating daturic

acid with bromine and water in a sealed tube at 134—140° for 18
hours. l!^either this acid nor its sodium salt could be crystallised.

J. T.

New Acid of the C^Ha^.iOa Series. By A. Aenaud (Compt.
rend., 114, 79—81).—The seeds of a shrub belonging to the genus
Ficramnia or Tarari, widely distributed in Guatemala, contain

67 per cent, of a fatty compound easily soluble in carbon bisulphide.

The crude substance melts at 47°, and crystallises readily from ether

in large, nacreous crystals. When saponified, it yields 95 per cent, of

an acid and a quantity oi" glycerol corresponding with a triglyceride.

The crude acid melts at 49—50°, and by repeated crystallisation from
alcohol of 90°, the melting point is raised to 50 "5°. It has the
composition CigHsaOo, and is monobasic ; the potassium salt is only
slightly soluble in cold alcohol, but crystallises well from hot
alcohol ; the silver salt is amorphous and insoluble.

When treated with bromine in presence of chloroform, it yields an
additive product CisHazBrzOo, which forms a crystalline mass very
soluble in chloroform, alcohol, and ether. The bromo-acid is mono-
basic, and the potassium salt crystallises in long, very deliquescent

needles. The direct action of bromine on the solid acid yields a
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tetrabromide, Ci8H32Br402, whicli separates from strong alcohol in

small, brilliant, waxy crystals melting at 125°.

The author calls tlie new acid tariric acid; tbe fat of the tariri

being a triglyceride of the formula C3H5(Ci8H3i02)3. C. H. B,

Ethyl Acetoacetate. By J. W. Bruhl (Ser., 25, 366--370).—
A reply to a recent paper by Nef (this vol., p. 140) on the constitu-

tion of this compound. The fact that on treatment with sodium in

ethereal solution ethyl diethylacetoacetate is reduced, whilst ethyl

acetoacetate is unchanged, does not prove that the one compound is a

ketone, and the other an unsaturated alcohol ; it merely shows that

some ketones are less stable than others towards reducing agents.

The action of sodium on ethyl acetoacetate is similar to its action on

ethyl camphocarboxylate, the ketones becoming converted into the
P'POOR

salts ONa-CMeiCH-COOR and C8Hu<ii ^^, respectively.

Ethyl malonate being insoluble in soda, whilst ethyl acetoacetate

readily dissolves, proves that the sodium salt of the latter compound
is more readily formed than that of the former ; no conclusion can be
drawn as to the presence or absence of a hydroxyl group, since

phthalic, succinic, and cinnamic acids do not react with sodium in

ethereal solution ; the same applies to terpineol, whilst menthol and
borneol react far less readily than either camphor or menthone, which
are undoubtedly ketones.

The recent syntheses of ethylcamphor and of ethyl camphocarb-
oxylate show Nef's assumption, that the sodium in carbonyl com-
pounds is never directly linked to a carbon atom, to be erroneous

;

this is still more strikingly exhibited in the case of menthone, which
combines with two atoms of sodium, and yields a dicarboxylic acid;

Pechmann (this vol., p. 431) has arrived at similar conclusions

from his study of the potassium salts of ethyl acetonedicarboxylate.
The author has recalculated his determination of the molecular

(^2,2 i\ p .— ^ )-^'

the result proves, as before, that at ordinary temperatures, and in the
I'ree state, the compound is represented by the ketone formula.

J. B. T.

Nitro- derivative of Methyl a-Hydroxypropionate. By Gr. de
Vaeda (Gazzetta, 21, ii, 359—361).—The nitro-derivative of methyl
a-hydroxypropionate, NO^'O'CHMe'COOMe, is prepared by dropping
methyl a- hydroxypropionate into a mixture of 2 parts of sulphuric
ncid (sp. gr. 1*84) and 1 part of nitric acid (sp. gr. 1-4), the tempera-
tare being kept at 0° during the reaction. The pure product is a
c;olourless liquid, with an ethereal odour and a sweetish but subse-
fjuently pungent taste. Its sp. gr. at 7° = 1*2488. It distils at

1G6—1G8° (uncorr.), dissolves in alcohol, ether, acetic acid, &c., but
is insoluble in water. It is decomposed by hot hydrochloric or sulph-
uric acid

; when ignited, it burns with an olive-coloured flame.

S. B. A. A.
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Cotton-seed Products. By G. Papasogli (UOrosi, 14, 217

—

229).—Crude cotton-seed oil contains 65*2 per cent, of solid and
34'8 per cent, of liquid fats ; the former consisting mainly of tri-

palmitin, which, after repeated crystallisation from absolute alcohol

^

melts at 46° and solidifies at 45" (Chittenden and Smith found the

melting point of tripalmitin to be 62°). On saponifying the oil

and decomposing the soap thus formed by means of a mineral acid,

the product contains 60*24 per cent, of solid fatty acids, 80"36 per
cent, of liquid fatty acids, and 9'4 per cent, of glycerol.

The solid portion consists almost entirely of palmitic acid, but on
recrystallising it from benzene, a small quantity of a white fat of waxy
appearance is left undissolved. The liquid portion, after separation

of the small quantity of palmitic acid in solution, is converted into a
barium salt, and this, on decomposing it with an aqueous solution of

tartaric acid, leaves a straw-yellow acid oil, soluble in alcohol, benzene,
and ether. This has the composition C20H36O3 (CooHsgOs ?), and is termed
by the author cotonole'ic acid. It has an acid reaction, and becomes
very thick at — 17°, but without solidifying. It deepens in colour on
exposure to the air, acquiring a reddish tint, and gradually thicken-
ing ; when exposed to an atmosphere of oxygen, the latter is rapidly
absorbed. The potassium salt is very freely soluble in alcohol

and water; the silver salt, CaoHgvOsAg, is yellowish-white, insoluble in

water, and unaffected by light ; when dry, it acquires a pale-maroon
colour; it decomposes at 110—140°. The barium salt, (C2oH3703)2Ba,
is white and soft when freshly prepared, but rapidly hardens and
becomes brittle.

Besides the combinations of glycerol with palmitic and cotonoleio

acids, there exists in cotton-seed oil a compound isomeric with par-

aldehyde, (C2il40)3. This is best isolated by saponifying the oil with
baryta-water, separating the insoluble barium soaps, precipitating

the barium in solution by sulphuric acid, extracting the clear liquid

with ether, and evaporating the extract. The residue is of a syrupy
consistency, and of the same colour as the oil ; it dissolves readily in

alcohol and water, the aqueous solution having an acid reaction and
reducing Fehling's solution; it readily combines with alkalis, forming
compounds which have a resinous appearance when dry. The lead

compound is a brownish-red, vitreous substance ; the silver derivative,

CeHuOsAg, is white when freshly precipitated, but rapidly turns black,

even in the dark.

The author has found that the alcohol employed in Bechi's method
for the detection of cotton-seed oil in olive oil is occasionally able to

reduce silver nitrate on warming, especially if pure colza oil is added
to it ; such alcohol may be purified by distilling over potash or lime,

and rejecting the first portions of the distillate, but a blank experi-

ment is always necessary as a check. S. B, A. A.

Dehydracetic Acid. By F. Feist (Ber., 25, 315—335 ; compare
following abstracts).—Bromodehydraceticacid, C8H7Br04, is prepared
according to Perkin's method, by the action of bromine (35 grams) on
dehydracetic acid (5 grams) dissolved in chloroform (50 grams) ; the
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yield is 81—82 per cent, of tlie theoretical ; the acid may be purified

either by sublimation or by recrystallisation from methyl alcohol.

Oxydehydracetic acid, CgHgOs, is obtained by treating the bromo-
compound with mercuric cyanide, or with alcoholic potash ; in

the latter case, the finely divided acid is intimately mixed with two
parts of powdered potassium hydroxide and a little absolute alcohol,

and allowed to remain for 5—8 days ; the yield is 75 per cent, of the
theoretical. The electrolytic conductivity of the acid is k = 0"159,

fi<yo = 360 ; it appears to contain only one carboxyl group, together
wnth a replaceable hydrogen atom, since on titration one equivalent

of soda is required with methyl-orange as indicator, but when phenol-
phthale'in is employed nearly two equivalents of alkali are neutralised

;

the molcular weight of the acid, determined by Raoult's method, is

195"5. It yields oxalic acid on oxidation with alkaline permanganate,
and on heating with water at 120° complete decomposition ensues.

The sodium salt, CsHTOsNa + HgO, is crystalline, the increase in

the conductivity A = 10*9 from t'32 — ^1024 shows it to be a normal
salt. The barium salt, CgHeOsBa + SHgO, is also crystalline. With
orthotoluylenediamine, the corresponding salt C8H80s,C6H3Me(]SrH2)2
is formed ; this is sparingly soluble, and melts at 147" with decompo-
sition. The ammonium, salt melts at 178°. Phenylhydrazine reacts

with the oxy-acid ; the product is pale-yellow, melts at 185° with de-

composition, and is readily soluble in alcohol, ether, or alkalis ; it has
the formula CooHisN^iOg, and cannot be recrystallised.

On fusing the oxy-acid with ammonium acetate, a compound
is obtained crystallising from alcohol in needles which melt at

about 20°, and giving a deep-blue coloration with ferric chloride ; the
yield is very small. Three compounds, C12H10O8, C10H10O7, and
CioHgOe, are obtained by heating oxydehydracetic acid with con-

centrated hydrochloric acid in a sealed tube for several hours at
50—56°. The first of these, C10H12O8, is a yellow, crystalline powder
soluble in alcohol ; it melts at 246^ with decomposition, and gives an
intense, deep-violet coloration with ferric chloride ; determinations of

the molecular weight agree with the above formula, and the electrical

conductivity proves the compound to be a bibasic carboxylio acid ; it

is obtained in small quantity as a bye-product in the preparation of

hydroxydehydracetic acid, and also by the action of sodium in alco-

holic solution on bromodehydracetic acid. The barium salt is a pale,

rose-coloured, crystalline powder ; the sodium salt is yellow in solu-

tion ; the ammonium salt is colourless, and melts at 185°. No definite

compounds could be isolated by the action of orthotoluylenediamine,

phenylhydrazine acetate, or soda on the acid. On heating the
ammonium salt with 60 parts of concentrated alcoholic ammonia in

a sealed tube for several hours at 100°, a compound is obtained crys-

tallising from alcohol in colourless, lustrous plates which melt at

280— 285°, give a violet coloration with ferric chloride, and a red
coloration with isatin and sulphuric acid ; it has the formula
C24H27N3O13, and appears to be formed by the sabstitution of three

oxygen atoms by three imido-groups in 2 mols. of the preceding
acid ; it is insoluble in hydrochloric acid, but dissolves in soda, and
the vapour imparts a carmine-red coloration to a pine-shaving

VOL. LXii. 2 r
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moistened with hydrocliloric acid. The substance subh'mes with
partial decomposition when cautiously heated, and yields a product
which crystallises in colourless, lustrous plates, melts at 250^, and
yields a blue coloration with ferric chloride. On heating the above
ammonium salt (m. p. 185°) with a larger proportion of alcoholic

ammonia, a second salt is obtained in crystals ; this melts at 263—264°,

and gives a pale-brown coloration with ferric chloride ; on treatment
with acids, the original salt is regenerated.

By the action of hydroxylamine in alkaline solution at ordinary
temperatures on the compound C12H12OH, a substance is obtained in

colourless crystals ; it is sparingly soluble in acids, readily dissolves in

alkalis, and may be recrystallised from alcohol ; it has the formula
C12H10O8, melts at 251—252°, and gives a deep-violet coloration with
ferric chloride ; the author regards it as a derivative of dihydroxy-

terephthalic acid, and points out that its formation affords an instance

of hydroxylamine acting as an oxidising agent.

Experiments on the action of halogens and acids on the compound
CioHiaOg led to no definite result. The compound C10H10O7, obtained

from oxydehydracetic acid (see above), may also be prepared by
cautiously heating the compound C12H12O8 with hydrochloric acid ; it

is readily soluble in alcohol or chloroform, and is deposited in small,

yellow, lustrous crystals which melt at 145° with decomposition, and
sublime at lower temperatures ; with ferric chloride, a dark-brown
coloration is produced. On treatment with phenylhydrazine acetate,

a complicated reaction occurs, and a substance is obtained crystallising

in small, pale-yellow needles melting at 207—207'5°.

The third compound, CioHgOe, is very sparingly soluble, and crys-

tallises in groups of straw-coloured needles, which melt at 271° with
decomposition ; it may be prepared by the prolonged action of

hydrochloric acid at 120° on the compound C12H12O8. A deep-brown
coloration is formed with ferric chloride.

The author discusses the constitution of dehydracetic acid and of

oxydehydracetic acid ; since the latter compound is a monocarb-
oxylic acid and not an oxymethylacetopyronone, it follows that it con-

tains a ring consisting of five atoms ; the action of hydrochloric acid,

above described, shows, however, that this ring cannot be a pentamethyl-

ene one ; hence oxydehydracetic acid is either a ketofurfuran or a di-

ketofurfuran derivative with one of the formulas ' ^^ . ^^"^C'COOH,CHAc'CO

?S^->>c«OH.„^J.-<;>c:0A.oo„H.

The work already accomplished does not enable the author to dis-

tinguish between these, but he is inclined to regard the first as the

most probable. Assuming this to be correct, the compound C12H12O8

(see above) is formed by the elimination of two acetyl groups from
2 mols. of the acid, and is, therefore, a diacetodihetohexamethylenedi-

carhoxylic acid, ^C)<^qtt^ nu/QQQJ£^^CO; the second compound,

C10H10O7, formed from this by the elimination of an acetyl group, is

acetodiketoJiexamethylenedicarboxylic acid,
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whilst the third, CioHgOe, is probably a lactone,

<CMe:C • CO • CH-COOH
CO • CH-CO-CHs

*

J. B. T.

Dehydracetic Chloride. By F. Feist {Ber., 25, 335—339 ; com-
pare preceding abstract).—Dehydracetic chloride, CgHeOaClj, does

not react with potassium cyanide, mercuric cyanide, hydrogen cyanide,

or phenyl cyanate. Similar negative results were also obtained by
distillation of the chloride with zinc dust, by heating it with tin and
hydrochloric acid, and by the action of alcoholic ammonia.
On treatment with alcoholic hydroxylamine at ordinary tempera-

tures, reaction takes place accompanied by evolution of gas, and after

removal of the alcohol and treatment of the residue with water, a
compound is deposited in small, colourless, lustrous needles ; this

melts at 167° with decomposition, and is readily soluble in water,

alcohol, and soda, but insoluble in carbon bisulphide. It reduces

neutral silver solution on warming, and gives no coloration with
ferric chloride ; it probably has the formula CsHisNgClOe, and appears

to be a hydroxylamine salt of the compound immediately to be
described.

On extracting with ether the aqueous filtrate from the preceding
compound, two substances are obtained melting at 205° and 220^

respectively. The former can also be prepared by heating the pre-

ceding compound at a temperature above its melting point, or by dis-

solving it in water, acidifying, and extracting the liquid with ether.

The compound probably has the formula CsHgNClOa ; it is readily

soluble in carbon bisulphide, does not reduce silver solution, and gives

a dark, violet coloration with ferric chloride. The second compound
(m. p. 220°) crystallises in lozenge-shaped plates, and yields no colora-

tion with ferric chloride.

On reducing the first of the above compounds (m. p. 167°) with
sodium amalgam, an acid is obtained in very small quantity, crys-

tallising from alcohol in long needles which melt at 165°
; it gives an

olive-green coloration with ferric chloride, and contains nitrogen but
no chlorine.

An amorphous compound of the formula C16H22O4 is formed by the
reduction of dehydracetic chloride with sodium amalgam ; it decom-
poses at 202°, is insoluble in water or chloroform, dissolves readily in

soda, and gives precipitates with several of the heavy metals.

The author concludes from these results that dehydracetic chloride

is not a simple pyronone derivative. J. B. T.

Constitution of Dehydracetic Acid. By F. Fetst (J5er., 25,
340—346 ; compare preceding abstracts).—The author criticises some
recent papers of Collie on this subject (Trans., 1891, 172, 179, 607,
617) ; he considers that at present there is no proof of the formation
of orcinol from dehydracetic acid. Since dehydracetic chloride is not

2 r 2
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a simple derivative of dehydracefcic acid, its formation does not show
the presence of two hydroxyl groups in the latter compound ; the

balance of evidence points rather to the opposite conclusion, since

dehydracetic acid behaves towards phosphoric acid as a monhydric
alcohol.

When compounds containing the group CHg'CO'CHa'CO undergo
condensation, it is usually the methylene rather than the methyl
group which reacts ; apart from this objection. Collie's explanation

of the condensation of ethyl acetoacetate is inapplicable to ethyl

benzoylacetate ; the two reactions have, however, been shown to

be strictly analogous. The recent synthesis of dehydracetic acid

by Pechman (this vol., p. 296) from acetic anhydride and acetonedi-

carboxylic acid is then referred to, and is considered to be in itself

sufficient proof of the formula CO<[pTT /f .^q^O.

The phosphate above mentioned has already been partially de-

scribed ; it crystallises in colourless, slender, lustrous needles, melts

at 205° with decomposition, and is extremely stable towards hydro-
lysing agents. J. B. T.

Action of Phosphoric Chloride on Ethyl Oxalate. By A.
Fauconnter {Comjpt. rend., 114, 122—123).—When a mixture of di-

ethyl oxalate (1 mol.) and phosphoric chloride (2 mols.) is heated at
125° in a flask provided with a fractionating column, a violent reaction

sets in, a large amount of ethyl chloride and a little hydrogen chloride

being evolved ; and when the temperature is raised to 150—155°, a
mixture of ethyl chloride, phosphorus oxychloride, and oxalic chloride,

COCl'COCl, passes over, from which the last may be separated by
fractionation. It is not practicable, how^ever, to remove all the
phosphorus oxychloride in this manner.
Impure oxalic chloride, as thus prepared, is a colourless, mobile

liquid, which fumes strongly in the air, has a very irritating odour,

recalling that of carbonyl chloride, and boils at about 70°. It is

violently decomposed by water, with the formation of oxalic acid and
hydrogen chloride, and by methyl alcohol, with the formation of di-

methyl oxalate. Jn. W.

Dissociation in Dilute Solutions of Tartrates. By S. Sox-
jfENTHAL (Monatsh., 12, 603—619).—With the object of ascertaining

the influence of concentration on their rotatory power, the author has
examined very dilute solutions of tlie normal and acid salts which
tartaric acid forms with potassium, sodium, ammonium, and lithium.

He finds that aqueous solutions of both normal and acid tartrates

undergo a change of condition when a certain degree of dilution has

been attained, and that this change occurs, in the case of solutions of

the normal tartrates, when they contain betw^een 0'4 and 0*3 per cent,

of the salt, whilst in the case of solutions of the acid tartrates the

change does not occur until between 0'3 and 0'2 per cent, of the salt

is present. The commencement and the magnitude of this change
depend on the nature of the salt-forming metal or radicle ; the greater

the atomic weight of the metal or the molecular weight of the radicle,
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the greater the concentration at which the change begins, and
the greater, also, the departure from the normal condition. The
rapidity with which the change in condition occurs appears to depend
entirely on the greater or less solubility of the salt in question.

The author regards the results he has obtained as evidence that the

change in condition is due to dissociation, since relatively large quan-
tities of water must be present in order to bring about the change,

and further, because the greater the atomic weight of the metal, the

sooner the change commences. G. T. M.

Cause of Acidity in Green Grapes. Tartromalic Acid. By
0. Ordoxxeau (Bull. Soc. Ghim. [3], 6, 261—264). The author has
isolated calcium tartromalate from green grape juice and from the

wine resulting from grapes attacked by mildew. The salt separates,

together with calcium tartrate, when the acid liquor is almost

neutralised with lime, as asbestiform groups of needles, which are

purified by successive recrystallisations. This double salt is a mixture
of leevogyrate calcium tartrate and dextrogyrate calcium malate, and
has the formnla CaCiH^OejCaCiHiOs + 6H2O ; sulphuric acid converts

it into calcium tartrate and calcium hydrogen malate. The author

has prepared the double salt synthetically, by neutralising solutions

of dextrogyrate hydrogen tartrate (1 mol.) and Isevogyrate hydrogen
malate (1 mol.) with an alkaline hydroxide, and subsequently pre-

cipitating with calcium acetate. Calcium tartromalate, on treatment
with sulphuric acid, yields deliquescent crystals of tartromalic acid,

and the author thinks this acid was mistaken by Erlenmeyer for

glycollic acid and by Brunner for glyoxalic acid in their investiga-

tions on grape juice. Malic acid exists in some white wines to a

^eater amount than tartaric acid, the former disappearing as the

grape ripens.

Calcium hydrogen malate, Ca(C4H405)2 + 6H2O, dissolves in all

proportions in boiling water ; 100 grams water at 17° dissolve 1*25

grams; when heated at 100°, it melts in its water of crystallisation,

and forms a gummy mass; when treated with boiling milk of lime,

it is converted into calcium malate, and the author thinks that malic
acid might be manufactured thus from grape juice and the lees of

white wine by making use of this method. T. G. N.

/i-Methylmalic Acid. By W. Wislicexus (Ber., 25', 196—203).
—Just as inactive malic acid can be prepared by the reduction oli

•ethyl oxalacetate (compare this vol., p. 147), y3-methylmalic acid can
be obtained by the reduction of ethyl methyloxalacetate. The acid

obtained in this way is isomeric with the a-methylmalic acid or

/J-hydroxyglutaric acid prepared by Demaryay (Comjot. rend., 82,
1337) from the cyanhydrin of ethyl acetoacetate.

ft-Methylmalic acid, COOH-CHMe-CH(OH)-COOH (a-hydroxy-
glutaric acid), is prepared by gradually adding 3^ per cent, sodium
amalgam (700—720 grams) to a mixture of ethyl methyloxalacetate

(50 grams) and water (500 grams), with constant shaking, the solu-

tion being kept nearly neutral by frequently adding dilute sulphuric

acid. When the whole of the amalgam has been decomposed, the
neutralised solution is shr.ken with ether to extract ethyl /3-methyl-



590 ABSTRACTS OF CHEMICAL PAPERS.

malate, and then evaporated to dryness ; the residue contains sodium
ethyl ^-methylmalate and sodium /3-methylmalate ; the former can be
extracted with boih'ng alcohol, from which it is deposited on coolings

in colourless needles, and the y3-methylmalic acid can then be isolated

by means of its lead salt, after first precipitating the sulphuric acid

present with barium hydroxide.

/9-Methylmalic acid, prepared from its lead salt, is a thick, colour-

less syrup, miscible with water and alcohol, and readily soluble in

ether. The lead salt, C5H605Pb 4- H3O, is sparingly soluble in hot
water, from which it separates almost completely, on cooling, as a

colourless, amorphous powder: it loses the whole of its water at 110'^.

The silver salt, C5H605Ag2, is a colourless, amorphous compound, verj
sparingly soluble in hot, and insoluble in cold water ; it is moderately
stable in the light, but is decomposed on prolonged boiling with
water. The calcium salt, CsHeOaCa + 3HoO, is amorphous, and
moderately easily soluble in hot water ; it does not become completely

anhydrous at 140°. The dihydrazide, OnH2oISr403, is crystalline, melts

at 231—232°, and is moderately easily soluble in hot alcohol and
glacial acetic acid, but only very sparingly in cold water, alcohol, and
ether ; its solution in concentrated sulphuric acid gives a red colora-

tion on the addition of ferric chloride. The ethyl salt, CgHigOs, is a

thick, colourless oil, boiling at 250° under a pressure of 745 mm. (at

175% 78 mm. ; 143°, 21 mm. ; 138°, 17 mm.). The sodium ethyl salt,

CvHiiOsl^a (see above) sinters together at 161°, melts at 166—167°,

and is very readily soluble in water ; its aqueous solution gives, with

silver, cadmium, and mercurous salts, colourless precipitates, w^hich

crystallise from hot water in needles, and, with lead acetate, a colour-

less, amorphous precipitate. F. S. K.

Additive Products of Ethyl Sodacetoacetate and Sodio-
malonate with Ethereal Salts of Unsaturated Acids. By A.
Michael and 0. Schulthess {J. jpr. Ghem. [2], 45, 55—63; compare
Abstr., 1891, 914).—The ethyl salts, C3H4(COOEt)4, obtained by the

action of ethyl sodiomalonate on ethyl fumarate and ethyl maleate,

respectively, are apparently identical ; they boil at 202—203° at

16—17 mm. When heated with potassium hydroxide solution, they

yield potassium tricarballylate and potassium carbonate ; with barium
hydroxide solution, the barium salt of the corresponding tetracarb-

oxylic acid is obtained without the elimination of carbonic anhydride,

and from this salt the acid may be obtained as a colourless syrup,

which evolves carbonic anhydride and yields tricarballylic acid

(m. p. 155—156") when heated at 120—130°.

The reaction between ethyl citraconate and ethyl sodiomalonate

yields a colourless oil, C4H6(COOEt)4, which distils at 204—205° at
'20 mm. Another sample distilled at 201° at 17 mm. It distils at

300° at the ordinary pressure with partial decomposition. The
barium salt (with 2 mols. H2O) of the corresponding acid was pre-

pared by hydrolysis with barium hydroxide, and from this the acid

itself was obtained. The acid forms slightly coloured crystals, which
decompose at 120—130° with loss of carbonic anhydride ; the change
has not been further investigated.
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The additive product obtained from ethyl mesaconate and ethyl
sodiomalonate boils at 204—206° at 20 mm., and is apparently identical

with that obtained from ethyl citraconate.

The ethereal salt, CieHzsOs, from ethyl itaconate and ethyl sodio-

malonate, boils at 211-5—212*5° at 17 mm., and the same product is

obtained from ethyl itachloropyrotartrate(b. p. 139° at 17—18 mm.)and
ethyl sodiomalonate. The treatment of these two ethyl tetracarboxyl-
ates with ammonia produces a crystalline amide, which melts with de-
composition at 250°. The ethyl tetracarboxylate obtained from ethyl
mesaconate gave no amide, whilst that from ethyl citraconate gave
very little, which was traced to the presence of itaconic anhydride in
the citraconic anhydride used in the preparation of the ethyl salt.

The action of ethyl allylmalonate on ethyl sodiomalonate gave no
additive product. A. Gr. B.

Trimethylenetrisulphone. By R. Camps (Ber., 25, 233—247).
—The sodium derivative of trimethylenetrisulphone (compare Bau-
mann and Camps, Abstr., 1890, 478) is deposited in transparent,
rhombic plates, when the trisulphone is dissolved in warm 10 per
cent, soda, and the solution then allowed to cool ; it has the composi-
tion CsHoNaSaOg + HjO, and decomposes on exposure to the air. The
'potassium derivative, C3H5KS3O6, crystallises in small, compact
prisms, and is only sparingly soluble in cold water. The lithium
derivative, CsHsLiSaOe + 4H2O, and the barium derivative,

(C3H5S306)2Ba + 4H2O,

crystallise in slender needles. The silver derivative, CsHgAgSsOe,
crystallises from hot water in slender needles, and is moderately
stable in the light.

When the sodium derivative of trimethylenetrisulphone (1 mol.) is

treated with methyl iodide (1 mol.) in dilute alcoholic solution, a
mixture of the di- and tri- met'hyl-diQviv2Liiwes is obtained, a consider-

able quantity of the trisulphone remaining unchanged ; the two
methyl derivatives cannot be easily isolated in a pure condition,
owing to the similarity of their behaviour towards solvents, but they
can be partially separated by fractional crystallisation of their potas-
sium derivatives ; both compounds are soluble in hot water, alcohol,

and glacial acetic acid, and sublime without melting.
When molecular proportions of ethyl iodide and the sodium deriva-

tive of trimethylenetrisulphone react in dilute alcoholic solution, a
mixture of the mono- and di-ethyl derivatives is obtained, but the two
compounds could not be separated.

Hexethyltrimethylenetrisulphone, CsEteSaOc, is obtained, together
with the tetrethyl derivative, when an alcoholic soda solution of the
trisulphone is heated with excess of ethyl iodide at 100° ; the two com-
pounds are separated by treatment with soda, in which the hexethyl
derivative is insoluble. It crystallises from alcoholic benzene in long
needles, melts at 208°, and is almost insoluble in water, and only
sparingly soluble in hot alcohol, chloroform, ethyl acetate and acetone,
but more readily in benzene ; it crystallises unchanged from hot, con-
centrated sulphuric acid, and is not decomposed by boiling alkalis. The
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tetrethyl derivative, CaHaEtiSaOe, crystallises from hot alcoholic benzene
in lustrous prisms melting at 175°.

Dipropyltrimethylenetrisulplione, C3H4Pr2S306, is formed when a
dilute alcoholic solution of molecular proportions of propyl iodide and
the sodium derivative of the trisulphone is heated for 24 hours ; it

crystallises from alcohol in slender needles, melts at 297°, sublimes
above 800" with partial decomposition, and is only sparingly soluble

in ether, benzene, and chloroform, but rather more readily in boiling

alcohol and hot glacial acetic acid. The hexapropyl derivative,

CsPreSaOe, crystallises from alcohol in compact prisms, melts at 133°,

and is moderately easily soluble in alcohol, benzene, and hot glacial

acetic acid, but insoluble in boiling soda.

TetrabenzyltrimethylenetrisulphGne, C3H2S306(CH2Ph)4, is obtained
when the trisulphoue is heated with excess of benzyl chloride and
alcoholic soda for half an hour at 100°

; it crystallises from glacial

acetic acid in slender, colourless needles, melts at 171—172°, and is

insoluble in soda.

Hexabroinotrimethylenetrisulphone, CsBreSsOe, is produced when the

trisulphone is rubbed to a paste with water, and bromine-water
^dded until a permanent coloration is produced ; it crystallises from
•dilute acetic acid in compact prisms, melts at 146°, and decomposes
nt a higher temperature. It dissolves freely in benzene, ether, chloro-

form, and acetone, but is almost insoluble in water; it is slowly

decomposed by hot alcohol, more quickly by warm ammonia, alkalis,

and alkali carbonates, with formation of sulphuric acid and hydro-
bromic acid.

The hexachloro-derivsitive, C^CleSsOe, prepared by passing chlorine-

water into water containing the trisulphone in suspension, in presence

of direct sunlight, crystallises from glacial acetic acid in lustrous

prisms, melts at 252° with decomposition, and is soluble in benzene,

ether, and chloroform, but insoluble in water ; it resembles the hexa-

bromo-derivative in its behaviour with alcohol and alkalis.

F. S. K.

Trimethylenedisulphonesulphide. By R. Camps (Ber., 25,

248—257).

—

Triviethylenedisulphonesulphide, SO,><^ott^ or) i^CHo, is

obtained, together with trimethylenetrisulphone, in the oxidation of

trithioformaldehyde with potassium permanganate in presence of

dilute sulphuric acid (compare preceding abstract, also Abstr., 1890,

478) ; the mixture of the two compounds is dissolved in excess of

hot potash, the crystalline potassium derivative of the trisulphone
separated, the mother liquor acidified wi(h hydrochloric acid, and the
precipitated trimethylenedisulphonesulphide separated from small

quantities of the trisulphone by recrystallisation from boiling water.

It forms slender needles, is only sparingly soluble in hot glacial

acetic acid, alcohol, and benzene, and does not melt at 340°
; on

oxidation with potassium permanganate in dilute sulphuric acid solu-

tion at the ordinary temperature, it is slowly converted into the tri-

sulphone. It is slowly decomposed by hot concentrated nitric acid

with formation of sulphurous acid and sulphuric acid, and when
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heated with concentrated sulphuric acid it undergoes complete decom-
position with separation of sulphur and evolution of sulphurous

anhydride ; it dissolves freely in ammonia, alkalis, and alkali

carbonates, bat separates from the concentrated solutions unchanged,

and, on prolonged heating with alkalis, it undergoes decomposition.

The dimethyl derivative, C3H4Me2S304, is formed when the disulphone-

sulphide is warmed with alkali and excess of methyl iodide in dilute

alcoholic solution ; it crystallises from glacial acetic acid in lustrous,

slender needles, melts at 319°, and is readily soluble in hot alcohol

and benzene, but only sparingly in hot water, and insoluble in alkalis
;

it is not acted on by bromine in hot acetic acid solution.

Dimethyltrimethijlenetrisulphone, C3H4Me2S306, is formed when
dimethyltrimethylenedisulphonesulphide is oxidised with potassium
permanganate ; it crystallises from acetic acid in compact needles,

does not melt at 340°, and is only very sparingly soluble in hot water,

€ther, benzene, and chloroform, but rather more readily in boiling

alcohol and glacial acetic acid ; when treated with methyl iodide in

alkaline alcoholic solution, it is converted into hexamethyltrimethylene-
trisulphone. The ^e^ra^romo-derivative, C3Br4Me2S306, crystallises

from glacial acetic acid in slender needles, melts at 231° with decom-
position, and is sparingly soluble in most ordinary solvents ; it is

decomposed by ammonia and alkalis with formation of sulphuric and
hydrobromic acids.

EthyltrimethylenedisuljphonesnlpJdde, C3H5EtS304, crystallises from
glacial acetic acid in lustrous needles, melts at 280°, and is only

sparingly soluble in hot water, but more readily in boiling benzene,

ether, alcohol, and glacial acetic acid ; it is decomposed by boiling-

nitric acid and by concentrated sulphuric acid, but it crystallises un-

changed from boiliDg soda. The 5romo-derivative, C3H4BrEtS304,
crystallises from glacial acetic acid in needles, melting at 204^* -with

decomposition.

Ethyltriynethylenetrisulphone, C3H5EtS306, prepared by oxidising the

preceding compound with 5 per cent, potassium permanganate in

dilute sulphuric acid solution, crystallises from glacial acetic acid in

slender, lustrous needles, does not melt at 340°, and is only sparingly

soluble in boiling alcohol and hot water. The pento6romo-derivative,

C3Br5EtS306, crystallises from glacial acetic acid in slender needles,

melts at 221° with decomposition, and is only very sparingly soluble

in most ordinary solvents ; it is readily decomposed by warm
ammonia and warm alkalis. The pentamethy I derivative, C3Me5EtS30a,
separates from alcoholic benzene in compact needles, melts at 241°,

and is soluble in glacial acetic acid, ether, and chloroform, but in-

soluble in water; it is very stable towards boiling alkalis, and crystal-

lises unchanged from hot concentrated sulphuric acid.

JJibi'omotrimethylenedisulphonesulphide, C3H4Br2S304, is formed when
excess of bromine is added to a hot saturated solution of the disulph-

onesulphide in 90 per cent, acetic acid, from which it crystallises after

some time in short, compact,' lustrous prisms ; it does not melt at

330°, and is almost insoluble in water, and is only sparingly soluble

in benzene and ether. The hexahromo-deriveitive, C3Br6S304, prepared
by adding excess of bromine to an aqueous solution of the disulphone-
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sulphide, saturated at 30—40°, crystallises from glacial acetic acid in

nacreous, yellow plates, melts at 132°, and decomposes at a higher
temperature ; it is readily soluble in hot glacial acetic acid and
benzene, and, like the dibromo-derivative, is decomposed by wai-m
alcohol and by alkalis ; on prolonged boiling with glacial acetic acid,

it is converted into the dibromo-derivative. F. S. K.

Reduction of Benzene Hexachloride. By J. Meunier (Compt.
rend., 114, 75—76).—Benzene hexachloride, when reduced with
glacial acetic acid and zinc, yields benzene perfectly free from thio-

phen, but benzene hexahydride is not formed. C. H. B.

Friedel-Crafts Synthesis. By M. Schopff (Ber., 24, 4252).

—

The author was unaware when he published his paper (this vol.»

p. 337) that a similar conclusion had been arrived at by Glaus-

(Abstr., 1891, 911), namely, that by treating certain halogen deriva-

tives of benzene with acid chlorides in the presence of aluminium
chloride, the acidyl group takes the para-position relatively to the
halogen ; the author found, however, that when this position is.

already substituted, no reaction occurs, whereas Glaus stated that in

this case the acidyl group takes the ortho-position relatively to the
halogen, although he had not isolated the ketone in the pure state.

The author is willing to discontinue the further study of this subject,

as also that of parabromometatoluic acid and parabromisophthalie
acid ; he has, however, been engaged for a considerable time in in-

vestigating the amido- and anilido- derivatives of the latter com-
pound. A. R. L.

First Reduction Products of the Nitro-group. By G. Will-
Gb:RODT (J. pr. Cliem. [2], 45, 145—153).—A further examination of

the reduction product obtained by the action of potassium iodide on
picryl chloride in alcoholic solution, which the author has described as

dinitrosonitrophenol (Abstr., 1891, 688), shows that it is not a di-

nitrosophenol, but the isomeric hydroxylamine compound dinitro-

phenijlenehydroxylamine, G6H2(]SrOo)2*.NOH. It is extremely stable

towards acids and acid chlorides, and can be boiled with phosphoric
chloride, acetic chloride, and hydrochloric acid without decomposing.
If heated to boiling with sulphuric acid, it is precipitated unchanged
on the addition of water in beautiful white crystals. When heated
with alcoholic potash, it is decomposed with lormation of an ethyl-

amine, and with aqueous potash it yields ammonia. It quickly

reduces Fehling's solution on heating. The ammonium salt is ob-

tained by leading ammonia into an ethereal solution of the compound,
and has a beautiful green lustre like magenta crystals. The silver- and
lead salts are obtained as orange-red precipitates on adding silver or

lead nitrate to a solution of the ammonium salt, and wdien dry are

stable in light and air. The silver salt explodes violently when
treated with fuming nitric acid. The lead salt also explodes when
heated with sulphuric acid. With aniline, dinitrophenylenehydroxyl-

amine yields an additive compound of the formula GeHaNaOsjNHjPh,
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whicli crystallises in beautiful red prisms or needles, melts at

125—126°, and slowly loses aniline wlien exposed to the air, more
quickly on heating. The paratoluidine compound has the formula
(C6H3T^305)3,(C6H4Me']N"H3)2, crystallises in dark bluish-brown needles,

and melts at 101—102°.
a-Nitronaphthalene, when reduced with potassium iodide and

formic acid in a sealed tube at 230—270°, yields a white compound
which melts at about 130°, and does not reduce Fehling's solution.

Metadinitrobenzene, when heated with potassium iodide and acetic

acid in a sealed tube at 200°, yields paranitraniline. If, however, it

is reduced in alcoholic solution with stannous chloride without the

addition of hydrochloric acid, it yields dinitrosoazobenzene.

The author is engaged in examining the action of alcoholic

stannous chloride without the addition of acid on a series of aromatic
nitro-derivatives. E. C. R.

Propoxy-derivatives of Cnmonitrile. By M. Fileti and V.
Abbona (Gazzetta, 21, ii, 399—402).— The authors had previously

failed to obtain a propoxy-derivative of cumonitrile by treating a,

strongly alkaline solution with potassium permanganate, the cyanogen
radicle being attacked under these conditions.

Propoxybenzonitrile, OPr'CpHi'C^N^, has now been isolated by
leaving a mixture of water (200 c.c), potassium permanganate
(6*4 grams), and cumonitrile (4 grams) for 18 to 20 days at the
oi'dinary temperature, with occasional agitation, decolorising the
product with alcohol, distilling off the unaltered cumonitrile, and con-

centrating. The propoxy-compound separates as an oily liquid

which, after crystallisation from light petroleum, forms lustrous,

flattened needles, melts at 51—52°, and dissolves readily in alcohol,

ether, and water. On boiling with potash (50 per cent.), it i.s

hydrolysed, propoxybenzoic acid (m. p. 155—156°) being formed.
Propoxijhemamide, OPr*C6H4'CONH2, is obtained by leaving a

mixture of cumonitrile and potassium permanganate in the propor-

tions given before, with water (800 c.c.) and potash (2*4 grams) for

10 to 12 days, decolorising with alcohol, and concentrating. The
amide crystallises out in long needles, melts when pure at 144—145°,

dissolves readily in alcohol and sparingly in benzene and ether, but is

insoluble in light petroleum. On boiling with 50 per cent, solution

of potash, it is converted into propoxybenzoic acid. A mercury
derivative, (CioHi..02N')3Hg, forms minute crystals melting at about
240°. S. B. A. A.

Bromamidocarvacrol. By G. Mazzara (Gazzetta, 21, ii, 378

—

380).—The author previously found (Abstr., 1890, 884), that, on
reducing bromonitrosocarvacrol, amidobromocarvacrol hydrochloride
was formed, and from this the base was prepared as a red liquid,

setting in a few days to an amorphous mass which melted at 60°.

The melting point of the compound, which is lower than that of the

corresponding thymol derivative, and its amorphous character led the

author to suspect its purity. On preparing it by the action of fuming-
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hydiobromic acid on nitrosocarvacrol, it crystallises from light petr-

oleum in yellow needles with a violet tinge, and melts at 136

—

137".

An unsuccessful attempt was made to oxidise the base with ferric

chloride, and convert it into the bromothymoquinone melting at 54'',

the product resisting purification, and melting at a low temperature.
S. B. A. A.

Penta-derivatives of Benzene. By R. ISTietzki and L. Kurten-
ACKEE {Ber., 25, 282—285).-^When Habermann's trinitrodimethyl-

quinol is heated for some hours in a sealed tube at 110—120° with
alcoholic ammonia, it decomposes in a manner analogous to the
diethyl derivative (Abstr., 1883, 466), and yields dinitrodiamidoaniso'il^

C6H(N02)2(N'H2)2*OMe, which crystallises from glacial acetic acid in

red leaflets having a blue shimmer, and melts at 250°. It dissolves

in boiling aqueous alkalis with evolution of ammonia, and on adding
acid to the solution, a compound is precipitated which crystallises

from dilute alcohol in golden-yellow leaflets, melts at 130°, and is

a dinitrodihydroxyanisoil, C6H(N'02)2(OH)2*OMe ; the barium salt

crystallises in reddish-yellow leaflets. When the dihydroxy-deriva-

tive is reduced with tin and hydrochloric acid, a product is obtained

which does not react with orthodiketones. When the above-described
clinitrodiamidoanisoil is reduced with tin and hydrochloric acid, and
sulphunc acid and alcohol are added to the resulting solution, a
sparingly soluble sulphate, 2 0Me*C6H(NH2)4,3H3S04, is precipi-

tated in colourless leaflets. The tetramido-derivative reacts with
<3rthodiketones, forming diquinoxalines thus :—it forms a compound,
OMe'C6H(]Sr2C]4Hio)2, with benzile which crystallises in orange-yellow
needles, is sparingly soluble in glacial agetic acid, and melts at 242°

;

and a compound, OMe-C6H(N2C3H40)2, with pyruvic acid, which
dissolves in alkalis, and is reprecipitatea in orange-yellow flocks

on the addition of an acid, but is practically insoluble in indifferent

solvents. The formation of diquinoxalines indicates that in the

tetramido-derivative, the four IS'H2 groups are in consecutive positions.

A symmetrical constitution is indeed excluded by that of the tri-

nitrodimethylquinol [0Me)2 : (N02)3 =1:4:2:3:5]; it follows

therefore that the methoxyl group in position 4 in the latter is the

one displaced by NH2, and since the compound formed b}" reducing
dinitrodihydroxyanisoil does not yield an azine, it is probably the NOo
group in position 2 which is simultaneously displaced by NHo ; the

constitution of the diamidodinitroanisoil would then be

[OMe : (l^Ko). : (1^02)0 = 1:2:4:3:5].

A. R. L.

Condensation Products of Dicyanophenylhydrazine with
Aliphatic Aldehydes. By J. A. Bladin (Ber., 25, 183—188).—
Aliphatic aldehydes react with dicyanophenylhydrazine in exactly the

same manner as the aromatic aldehydes (Abstr., 1889, 702), yielding

condensation products which are readily converted by oxidising

agents into triazole derivatives.
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Acetaldeliyde and dicyanophenylhydrazine readily react in alcoholic

solutioD, forming ethylidenedlc^janojphenylhudrazhie,

NC-C(]S-H)-NPli-N:CHMe,

whicli crystallises from light petroleum in pale-yellow plates, and
melts at 95*5—96" 5°. By the action of oxidising agents, such as

sih^er nitrate and ferric chloride, it is quickly converted into phenyl-
methylcyanotriazole.

QEnanthaldehyde unites with dicyanophenvlhydrazine, forming the
condensation product ]S'C-CcNH)-]SrPh-N:CH-[CH.]4-CHoMe ; this

was oxidised with ferric chloride to phenylhexylcyanotriazole, and
the latter at once converted into phenylhexyltriazclecarboxylic acid,,

CeHis'ColS'aPh'COOH, which crystallises from water in silvery plates,

and melts at 126" with slight evolution of gas. Its methyl and ethyl

salts are colourless oils ; the alkali salts are readily soluble in water
;

the silver salt is an almost insoluble precipitate, and the copper salt,

with 1 mol. H2O, a pale-blue, microcrj^stalline precipitate. The
hydrochloride crystallises in colourless, matted needles which are

decomposed by water ; the amide, C6Hi3*C2l^3Ph*CONH2, obtained by
the action of ammonia on the ethyl salt, crystallises from benzene in

lustrous plates containing benzene of crystallisation, which is evolved
when the crystals are melted, the substance, after solidification,

remelting at 82—82'5°. The thiamide, CcHia'C.^N'aPh-CSN'Hs, forms
sulphur-yellow plates, and melts at 76—77°. H. G. C.

Action of Ethyl Acetoacetate on Dicyanophenylhydrazine.
By J. A. Bladin (Ber., 25, 189—196).—When dicyanophenyhydr-
azine is warmed with twice its weight of ethyl acetoacetate, alcohol

is evolved ; the product, after distilling off the excess of ethyl aceto-

acetate, consists of a crystalline mass saturated with an oily sub-

stance. On treatment Avith alcohol, the oily portion and some of the
crystals dissolve, leaving a residue which is almost insoluble in cold

alcohol, but crystallises from the hot liquid in small, lustrous plates.

It has the composition C12H12N4O0, melts at 208—209°, and has the

properties of an acid.

The portion of the original product soluble in alcohol consists of

phenylmethylcyanotriazole, and an oil which was not obtained pure,

but which, on treatment with alkalis, yields the acid Ci2Hi2N402r
described above, and is therefore probably its ethyl salt. The forma-
tion of this ethyl salt and of the acid is readily understood, the
ordinary hydrazone condensation taking place between ethyl aceto-

acetate and dicyanophenylhydrazine, the ethyl salt being partially

hydrolysed at the temperature employed. The formation of phenyl-
methylcyanotriazole, which is always obtained in smaller quantity,

probably takes place as follows : the ethyl acetoacetate decomposes
to some extent on boiling, and the acetic' acid set free converts the
dicyanophenylhydrazine into the acetyl derivative

NC-C(NH)-NPh-NH-COMe,

which then loses water, forming phenylmethylcyanotriazole
; this

would be exactly analogous to the reaction between dicyanophenyl-
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hydrazine and pyruvic acid (Abstr., 1887, 138). A further possi-

bih'ty is that it is formed from the acid Ci2Hi2N'402 by elimination of

acetic acid, but this compound is very stable, and, although decom-
posed by boiling acids and alkalis, does not yield phenylmethyl-
cyanotriazole among the products of decomposition.

A number of derivatives of the acid C12H12N4O2 have been prepared
;

the arntno7iium salt, Ci2HnN402*NH4, forms spherical groups of

crystals, and the potassium salt, Ci2HnN402K, a matted mass of

slender, colourless needles, both salts being very unstable. The acid

is converted by nitrous acid iuto an ^50?^^7roso-compound,

NC-C(]SrH)-]^Ph-N:CMe-C(:N'OH)-COOH,

which, after recrystallisation from alcohol, melts at 217—218°, form-
ing a brown oil ; it dissolves very sparingly in water, but readily in

aqueous alkalis.

When the acid is boiled with dilute hydrochloric acid or potash,

the imido-group is replaced by oxygen, with formation of the com-
pound NC-C0-IS'Ph'N:CMe-CH2-C00H, which crystallises from alco-

hol in flat, colourless needles, melts at 187—188° with evolution ot*

gas, and is sparingly soluble in water. With nitrous acid, it yields

the ^som7ro50-derivative NC-CO':N'Ph-N:CMe-C(NOH)-COOH, which
forms small, colourless prisms, readily soluble in alcohol, but
sparingly in water, and melts at 209" with decomposition.

H. G. C.

Stereoisomeric Nitrogen Compounds other than Oximes.
By K. AuwERS and V. Meyer {Ber., 24, 4225—4230).—Hantzsch and
Kraft (this vol., p. 338) describe two isomeric hydrazones of anisyl

phenyl ketone, which they regard as stereochemical isomerides, and re-

present by formul93 similar to those ascribed to the isomeric oximes of

benzile by Hantzsch and Werner. The authors point out that Hantzsch
and Kraft state in support of the structural identity of the two hydr-
azones, that they exhibit the same reactions, without, however, giving

any details as to these reactions, and that they are similar in physical

properties, an observation which has no significance when it is con-

sidered that the isomeric benziloximes are compounds differing

widely in physical properties. The authors further contend that

stereoisomeric hydrazones can be represented by formulse similar to

those assigned by them to derivatives of hydroxylamine (Abstr.,
X-C-Y X-C-Y

II II

1890, 1263), thus:— K and '^ (compare Abstr., 1890,

H-K-Ph ^<ph
1117; 1891,302). A. R. L.

Oximes and so-called Stereochemistry. By A. Glaus {J. pr.
Chem. [2], 45, 1—20).—The author replies to Auwers and Meyer
(this vol., p. 186), who have criticised his previous paper on the subject
(this vol., p. 50), and maintains his former position. The paper
contains no new facts. A. G. B.

i
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Amidotolyloxamic and Urethanotolyloxamic Acids. By
U. ScHiFF and A. Vanni (Gazzetta, 21, ii, 409—451). Amidotolyloxa-

metliane was prepared by Tiemann (Ber., 1870, 222) by boiling a

solution of tolylenediamine and ethyl oxalate in absolute alcohol.

The action proceeds much more rapidly if aqneous alcohol is em-
ployed. Tolylenediamine (40 parts) and ethyl oxalate (50 parts) are

dissolved in 93—95 per cent, alcohol (170—200 parts), and boiled in

a reflux apparatus for several days. From time to time the liquid is

cooled, the crude amidotolyloxamethane (44 parts) which separates is

filtered off, and the filtrate again heated, after adding a little ethyl

oxalate and alcohol. The alcohol and ethyl oxalate are finally dis-

tilled off, leaving a syrupy residue, which partially solidifies after a

time. On extracting this with dilute hydrochloric acid, amidotolyl-

oxamethane dissolves, and may be precipitated by sodium carbonate

solution; the residue, insoluble in acid, consists of tolylenedioxa-

methane and amidotolyloxamic acid. Amidotolyloxamethane is also

formed on boiling a concentrated solution of tolylenediamine and
oxamethane in molecular proportion in absolute alcohol.

Acetamidotolyloxamethane, NHAc*C6H3Me*]SrH*C202*OEt, is pre-

pared by dissolving amidotolyloxamethane in boiling acetic anhydride.

It crystallises from boiling alcohol in colourless scales, and melts at

192°.

TUocarhaniltolyloxamethane, NHPh-CS-NH-CsHaMe-NH-CsOa-OEt,
is formed when a solution in absolute alcohol of amidotolyloxamethane
and phenylthiocarbamide in molecular proportion is heated for a short

time. On cooling, it separates in colourless prisms which, after crys-

tallisation from alcohol, melt at 154—155°. The alcoholic mother
liquors yield a small quantity of a yellow powder, which melts at 138°,

and on fusion with caustic potash gives aniline and potassium oxalate.

This is probably formed from the preceding compound by elimination
VTTj.ri r\

of alcohol, and may be represented as C7H6'<^rT_po^XPh. When

the thiocarbaniltolyloxamethane is crystallised from alcohol, the
mother liquor yields two crystalline compounds, one of which is in
the form ot' bright scales containing sulphur and melting at 136—138°.

The small quantities of these substances obtained precluded further
examination.

An alcoholic solution of amidotolyloxamethane and carbon bi-

sulphide, when heated in a closed tube at 100° for two days, yields
much hydrogen sulphide. A crystalline substance containing sulphur
is also obtained, but was not further studied owing to the difficulty

of purifying it.

When amidotolyloxamethane is heated at 180° for a day, alcohol is

eliminated, and the dark brown residue is found to be partially

soluble in boiling alcohol, leaving a yellow powder probably consist-
ing of tolyleneoxamide^

C,-R,<^^>0,0, or C7H6<^g.^jQ^.^jg>C7H6.

It is insoluble in the ordinary solvents, but dissolves in concentrated
sulphuric acid ; on adding nitric acid to this solution, it turns blood«
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red, and yields a nitro-derivative which crystallises from boiling'

alcohol in yellow needles. Tolyleneoxamide carbonises and evolves

gas at about 2G6°. It dissolves slowly in boiling aqueous potash, with-
out evolution of ammonia. It is also formed on boiling amidotolyl-

oxamethane with water for eight hours, and, together with a little

amidotolyloxamic acid, on heating tolylenediamine oxalate at 160°.

An alcoholic solution of tolylenediamine and ethyl malonate, heated
in a closed tube at 120", yields a small quantity of a substance which
separates from boiling acetic acid in minute, colourless needles, and
is sparingly soluble in boiling alcohol. It is probably tolylenemalon-

amide, C^^e<i^TT,n^r\^CB2. When its solution in concentrated

sulphuric acid is treated Avith nitric acid, a nitro-derivative crystallis-

ing in yellow needles is obtained.

Lussy (this Journal, 1875, 254) prepared tolylenediurethane by drop-

ping ethyl chlorocarbonate into a cooled alcoholic solution of tolylene-

diamine. The authors find that the mother liquor on concentration

deposits first tolylyenediamine hydrochloride and then amidotolyl-

uretliane hydrochloride. The mother liquor, after further concentra-

tion, is dissolved in water and potash added, when a mixture of

tolylenediamine and amidotolijluretliane, NHo'CeHaMe-NH'COOEt, is

precipitated; this crystallises from alcohol in long, flat needles of

pearly lustre. It melts at 91°, and is very soluble in hot alcohol, less

so in ether and hot water. Its hydrochloride is very soluble in water
and crystallises badly. The jplatinochloride forms straw-coloured

crystals. Amidotolylurethane is not altered by heating with alcoholic

ammonia in a closed tube at 120"
; when heated for several hours with

aniline, it yields diphenylcarbamide and tolylenediamine. Attempts
to prepare it from tolylenediurethane by heating with alcoholic

ammonia in a sealed tube at 140° or by boiling with aniline failed.

Thiocarlaniltolylurethane, NHPh-CS-NH-C6H3Me-:NH-COOEt

[Me : NH-CS : NH-CO = 1:2:4],

is prepared by boiling for a short time an alcoholic solution of amido-
tolylurethane and phenylthiocarbamide iri molecular proportion. It

separates from alcohol in colourless prisms melting at 154—155°. If

excess of phenylthiocarbamide is used and the boiling prolonged,

dipJienyUhiocarbamide, CS(NHPh)2, is obtained, together with other
compounds containing sulphur which could not be separated. The
former crystallises from alcohol in lustrous scales, melts at 148—150°,

and yields aniline when fused with potash.

An alcoholic solution of tolylenediurethane and phenylthiocarbamide
when heated gives a mixed product, one of the constituents of which
is phenylthiourethane, OEt*CS*NHPh, a well-crystallised substance

melting at 64—65°. A little diphenylthiocarbamide and an oil, which
is probably ethyl carbonate, together with other compounds contain-

ing sulphur, are also present. The reaction is represented by the

equation CvHeCNH-COOEt)^ + 4CSNPh + 4EtOH = 2CO(OEt)2 -f-

2EtO-CS-NHPh + C7H6(NH-CS-NHPh)2. The latter substance,

tolylenedithiophenylcarbamide, decomposes at once into tolylenethio-

carbamide and diphenylthiocarbamide.
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OxamethanololyluretJmne, OEt-CaOa-IS'H-CeHaMe-NH-COOEfc

[Me : NH-CaOa : NH-CO = 1:2:4],

is prepared by boiling a concentrated alcoholic solution of amidotolyl-

urethane with a little more than the equivalent proportion of ethyl

oxalate. It is deposited on concentrating the solution, and when re-

crystallised from alcohol is obtained in long, colourless prisms which
melt at 128 . Its alcoholic solution, on treatment with alcoholic

ammonia, deposits small, colourless prisms of oxamidotolylurethane,

NH-CaO^-NH-CfiH.Me-NH-COOEt, which melts at 223°, and gives off

ammonia when heated with dilute caustic potash.

TJrethanotolyloxamethane, COOEt-NH-CsHaMe-NH-CgOs-OEt

[Me : NH-CO : NH'CA =1:2:4],

is prepared by slowly dropping ethyl chlorocarbonate (2'5 c,c.)

into an ice-cold solution of amidotolyloxamethane (5 grams) in

absolute alcohol. The green, fluorescent liquid is evaporated to

dryness, and the unaltered amidotolyloxamethane hydrochloride ex-

tracted by boiling with very dilute hydrochloric acid. The urethano-

tolyloxamethane remains undissolved, and crystallises from dilute

alcohol in colourless, spherical aggregates melting at 131°. It is

very soluble in alcohol, sparingly so in water. On treatment with

cold alcoholic ammonia, it yields colourless cryr-tals of urethanotolylox-

aiuide, COOEt-NH-CeHgMe-NH-UA-NHa, which melts at 209^
Paranitrotolylurethane, COOEt'NH-CeHsMe-NO, [CH3 : NH : NO2

= 1 : 2 : 4], is prepared by the action of ethyl chlorocarbonate on
nitrotoluidine. It crystallises in colourless needles, melts at 137",

and is very soluble in alcohol and ether, less so in boiling water. Its

alcoholic solution, when boiled with ethyl oxalate, yields nitrotolyloxa-

viethane ; this can be converted iuio 7iitrotolyloxamide by treatment
with cold alcoholic ammonia.
Faramidutolylurethane, COOEt'NH'CeHaMe'NH.i, is formed on re-

ducing paranitrotolylurethane (1 mol.) in boiling hydrochloric acid

solution by means of stannous chloride (3 mols.). After the addition

of much water, the tin is removed by hydrogen sulphide, the filtered

solution concentrated, excess of sodium carbonate solution a.dded,

and the liquid extracted with ether. The residue left on evaporating
the ethereal solution, is purified by conversion into the hydrochloride,

treatment with sodium carbonate, and extraction with ether. The
oil thus obtained soon solidifies over sulphuric acid, and on crystal-

lisation from chloroform, is obtained in large, hard prisms, which melt
at 91° and turn yellow in the air. The yield of amidotolylurethane
is about 15 per cent, of the nitro-derivative employed. On boiling

with alcohol and ethyl oxalate, it gives the urethanotolyloxamethaue
melting at 131°, described above, and so establishes the constitutions

both of that substance and its isomeride melting at 128°.

AmidotoJyloxamic acid, NH,-C6H3Me-NH-G20,-OH [Me:NH2:NH
= 1 : 2 : 4], is formed during the preparation of amidotolyoxamethane
if aqueous alcohol be used. The crude acid contains amidotolyloxa-
methane

; this is eliminated by solution in alcoholic ammonia, when
the oxamethane is converted into insoluble amidotolyloxamide, which

VOL. LXII. 2 8
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IS filfered off. On treating the filtrate with acetic acid, araidotolyl-

oxaniic acid separates as a crystalline powder. It decomposes at

2'Z3°, and yields tolylenediaraine and oxalate on boiling with solutions

of alkali carbonates ; when heated in a closed tnbe with alcoholic

ammonia, a mixture of amidotolyloxamide, oxamide, and oxalic acid
is obtained. It yields oxanilide and tolylenediamine on boiling with
aniline. A small quantity of the acid is formed on prolonged boiling

of an alcoholic solution of tolylenediamine (15 grams) and anhydrous
oxalic acid (11 grams).

Amidotolyloxamide, NHo'CfiHgMe-lS'H'CzOa'NHo, formed by the ac-

tion of alcoholic ammonia on amidotolyloxamethane, crystallises from
boiling alcohol in splendid scales which melt at 203°. It is also

formed on heating a mixture of tolylenediamine and ethyl oxaraate
in molecular proportion for several hours at 110— 115°.

Amidotolyloxanilide, NHa'CeHsMe-NH-CaOo-NHPh, is prepared by
boiling amidotolyloxamethane or its amide for a short time with
aniline. It is also formed by fusing together phenyloxaraethane and
tolylenediamine. When crystallised from acetic acid, it melts at
185—186°; if crystallised from alcohol, at 183°. It yields a hydro-

chloride which loses about one-half its hydrogen chloride over sulph-
uric acid at the ordinary temperature. All the preceding compounds
which contain one amido-group of the tolylenediamine intact give a
red or violet colour with furfuraldehy^de in presence of an acid.

Urethanotolyloxamic acid, COOEt-NH-C6H3Me-NH-C202-OH
[Me : NH-CO : NH-CA = 1:2:4],

is prepared by slowly adding ethyl chlorocarbonate (1 mol.) to finely-

powdered potassium amidotolyloxamate (1 mol.) suspended in ether.

The ether is distilled oif, and the residue dissolved in dilute ammonia
solution after extraction with acidified water. The acid is then pre-

cipitated by hydrochloric acid, and on crystallisation from alcohol is

obtained in colourless scales, which are very soluble in alcohol, less

so in ether, and only sparingly in water. It melts at 168—170°, and
contains half a molecule of water of crystallisation, which it loses at
90—100°, but retains over sulphuric acid. The silver salt is a white,

crystalline powder, and the copper salt a green, flocculent prpcipitate.

If, in the preparation of the oxamethanotolylurethane melting at
128°, as described above, 90 per cent, alcohol is used, the mother
liquors contain a substance of very sweet taste, which seems to be
this urethanotolyloxamic acid. The analytical numbers obtained,
however, differ much among themselves.

Uramidotolyloxamic acid, NHo-CO-NH-CeH^Me-NH-CzOz-OH
[Me : NH-CO : NH-C202 =1:2:4],

is formed on adding the equivalent quantity of potassium cyanate
solution to amidotolyloxamic acid suspended in ice-cold water. The
new acid separates on adding hydrochloric acid to the solution, and
when recrystallised from alcohol melts at 203°. It is insoluble in

water, but. readily dissolves in dilute alkalis and solutions of the
alkali carbonates.

On mixing aqueous solutions of potassium cyanate and amidotolyl-

oxamethane sulphate in molecular proportion, a crystalline separation
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of uranndntolyloxam ethane, NH2'CO-NPI-C6H3Me-NH-C20,*OEt, is ob-

tained. This, when washed wibh water and alcohol, yields coloni'less

crystals which melt at 218°, and are sparingly soluble in alcohol and
water. When this substance is heated in a closed tube at 80—100°

with alcoholic ammonia, a partial conversion into uramidotolyloxamidf^

NHs-CO-JSTH-CfiHaMe-NH-CsOa-NHa, occurs. This compound is, how-
ever, best prepared bv the action of potassium cyanate solution on
amidotolyloxamide sulphate. It melts at 2 59°, and is sparingly

soluble in boiling alcohol.

Tolylenedioxam ethane, CeHaMeClS'H-CsO./OEt)^ [Me : NH : NH =
1 : 2 : 4], is formed on boiling a solution of araidotolyloxamethane

in absolute alcohol with ethyl oxalate. It is found, as above men-
tioned, in the last mother liquors obtained in the preparation of

amidotolyloxamethane, and maybe conveniently extracted therefrom.

These mother liquors are evaporated to drvnoss, and extracted with
dilute hydrochloric acid to remove the tolylenediamine and amido-
tolyloxamethane. The residue is repeatedly extracted with ether,

and on evaporating the ethereal solution, the substance is obtained in

small needles melting at 130°. It is also formed in small quantity
on heating amidotolyloxamethane with ethyl oxamate at 160°. It is

very soluble in alcohol, but insoluble in hot water. Its alcoholic

solution is fluorescent.

Oxamethanotolijloxamide, EtO-C.G/NII-CellsMe-NH-CaOa-NHa

[MecEtOrNH^ = 1:2:4],

can be prepared by boiling an alcoholic solution of amidotolyloxamide
with ethyl oxalate. It crystallises from dilute alcohol in groups of

colourless needles, and nn^lts with decomposition at about 210°. lb

is also formed, together with other substances, on prolonged boiling

of an alcoholic solution of amidotolyloxamide and ethyl oxamate.
Amidotolyloxamethane, NHo-CaOi-NH-CeHsMe-NH-CaOs-OEt

[Me:NH2:0Et =1:2:4],
an isomeride of the preceding compound, is prepared by directly heat-

ing together amidotolyloxamethane (4 grams) and ethyl oxamate
(2'25 grams) at 160—170° for three hours. On cooling, the crystalline

mass is dissolved in boiling alcohol, from which the pure substance
separates in colourless, interlacing needles decomposing at about 200°.

On heating it with dilute potash, it is decomposed with evolution of

ammonia.
Tolylenedioxamide, CeHaMeC^H-CO/NH^^a [Me : NH : NH =

1:2:4], may be prepared by the action of alcoholic ammonia on
either of the three preceding compounds. It is a white powder,
sparingly soluble in alcohol and insoluble in water and hydrochloric
acid; it decomposes at about 220°. When heated for a short time
with aniline, it evolves ammonia and alcohol vapour, and probably
yields the corresponding dianilide

;
prolonged boiling causes the for-

mation of oxanilide. In the preparation of tolylenedioxamide by the
action of alcoholic ammonia on tolylenedioxamethane, a substance of

intensely sweet taste is found in the last mother liquors. When these aro
evaporated, and the residue extracted with water, a solution is obtained
which, on concentration over sulphuric acid, yields crystalline crusts

2 8 2
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consisting probably of tolylenedioxamic acid, C6H3Me(N'H*C202*OB[)2.

The numbers obtained on analysis of the silver, barium, and lead salts,

liowever, do not agree very well. These salts are crystalline, and
sparingly soluble in water. They decompose slightly on washing
with hot water, oxalate being formed. W. J. P.

Commercial Benzoic Chloride. By V. Meyer (Ber., 24, 4251).
-Commercial benzoic chloride is generally contaminated with chloro-

benzoic chloride, and the benzoyl compounds prepared with it,

especially if the Schotten-Baumann method be employed, often con-

tain chlorinated derivatives, which, by reason of their more sparing

solubility than the simple benzoyl compounds, cannot be got rid of

by crystallisati(m. The author instances a case of a benzoyl deriva-

tive which, after being several times recrystallised, was found to

contain 15 per cent, of chlorine. A. R. L.

Benzoyl Compounds By E. Hoffmann and Y. Meyer (Ber., 25,
209—21.3).—Benzoic chloride frequently contains, in addition to

chlorobenzoic chloride (compare preceding abstract), small quantities

of benzaldehyde. The occurrence of the last-named compound is,

perhaps, due to the fact that benzoic chloride is sometimes prepared
commercially by treating benzotrichloiide with lead or zinc oxide

;

commercial benzotrichloride contains a little benzal chloride, which,
under t'lese conditions, would be converted into benzaldehyde.

The pr \sence of the benzaldehyde in benzoic chloride was discovered
in studying the action of the chloride on very dilute ammonia; in

addition t:) benzamide, the authors obtained a small quantity of
benzylidenedibenzamide, CHPh(NH-C0Ph)2. F. S. K.

Oxidation Products of Paradibromohomocumic Acid. By
M. FiLETi and L. BoNiscoNTRO {Gazzetta, 21, ii, 389—898).—By the
oxidation of dibromohomocumic acid with potassium permanganate,
Fileti and Basso (Abstr., 1891, 1057) obtained paradibromocuraic
and hydroxypropylparadibromobenzoic acids. The latter, when
treated with hydrochloric acid, instead of giving rise to the unsatu-
rated propenyldibromobenzoic acid, left a product undistinguishable
from paradibromOv?umic acid. The authors have accordingly rein-

vestigated the subject.

Hydroxypropylparadibromohenzoic acid, COOH'CeHaBra'CMea'OH
[CO'OH : Br2 : CMea'OH = 1:2:5:4]. Solutions of potassium per-

manganate (6*25 grams) in water (15U c c.) and of dibromohomo-
cumic acid (5 grams) in soda (150 c c. of 4 per cent, solution) are

gradually mixed, left on the water-bath for 12 hours, the excess of

permanganate decomposed with a little alcohol, and the liquid con-
centrated and precipitated with hydrochloric acid in the cold. The
jjrecipitate consists of a mixture of dibromocumic and hydroxy-
propyldibromobonzoic acids, from which the latter may be dissolved

out by boiling light petroleum. The other acid crystallises from a

mixture of equal volumes of alcohol and water in prisms melting at
'-!14—215°; it dissolves in alcohol, acetone, and methyl alcohol,

sparingly in boiling chloroform and benzene, and not at all in water
or liglit petroleum. The barium salt, (doHaBrgOa) ,Ba,2HvO, crystal-
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Uses in very so'ublo, lustrous prisms, becomes anliydrous at 100", and
at 150° loses a lui-ther quantity of water without blackening, and is

partly converted into a salt of propenyldibromobenzoic acid. Tlie

calcium salt, with 3 mols, H2O, crystallises in prisms, becomes anhydrous
at 130°, and at 150° undergoes similar changes to the barium salt. The
magnesium salt, with 5 mols. H2O, crj^staUises in slender needles, which
become anhydrous at 100°. The acetyl derivative [CMp2*0Ac = 4],

prepared by the action of acetic chloride on the ac d, crystallines from
light petroleum in tufts of lustrous needles meltinof at 92°. It is

decomposed by boiling with water, especially if acidified with acetic

or hydrochloric acid.

Faradibromocumic acid, CeHaPrBra-COOH [COOH : Bro. : Pr =
1 : 2 ; 5 : 4], obtained in the preparation of the preceding compound,
has already been described (Abstr., 1891, 1055). The barium, salt,

with 1 mol. H2O, crystallises in long needles, which become anhydrous
at 100°. The calcium salt forms tufts of microscopic crystals with
1 mol. HoO ; the potassium salt forms large, very soluble, tabular

crystals ; the silver, lead, and copper salts are insoluble. The arid

chloride is a hea\y liquid, decomposed by water; the amid(\

CioHiiBrsON, crystallises from aqueous alcohol in needles melting at

191—192"^, and is very soluble in alcohol, benzene, and chloroform,

but only sparingly in light petroleum.

Pararpropenyfpciradihromohenzoic acid, CeHaBrgPrjCOOH, prepared
by boiling hydroxypropyldibromobenzoic acid with hydrochloric; acid

[1 : 2] for three hours, crystallises in triclinic prisms resembling those

of dibromocumic acid in appearance, and melting like them at 149°.

It is very soluble in benzene, chloroform, ether, acetone, and acetic

acid, but only very sparingly in boiling water. Contrary to what
was stated previously, a solution of the acid in chloroform absorbs
bromine at the ordinary temperature, no trace of hydrobromic acid

being formed; the crude product melts between 120° and 140°. The
barium salt crystallises in needles containing 2^ mols. H2O ; tho

calcium salt forms acicular crystals with 3 mols. H2O ; both salts are

more soluble in water than the corresponding dibromocumates. Tho
amide, CKiHgBr^ON, crystallises in needles melting at 201—203°; it is

very soluble in alcohol, benzene, and chloroform, but almost insoluble

in light petroleum.

Mononitropropenyldibromobenzoic acid, NOa'CeHBrgPr'COOH, pre-

pared by treating the preceding acid with a large excess of nitric

acid (1'52), crystallises in needles, melts at 176—177°, dissolves

readily in alcohol, ether, and acetone, and moderately in boiling

water, bat is almost insoluble in light petroleum. The corresponding
derivative of dibromocumic acid melts at 199—200*.

S. B. A. A.
Paramethylhydratropic Acid. By G. Errera and G. Baldracco

(Gazzetta, 21, ii, 465—473).—Paramethylhydratropic acid and para-

methylhvdratropaldehvde, according to the constitution assigned to

them by'Miller and Rohde (Abstr., 18'Jl,898), and by Errera (Abstr.,

1891. 1020), contain an asymmetrical carbon atom. The following

attempts were made to split the acid and aldehyde into their active

constituents.
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A few grams of the acid and a little ammonia were added to a
nutritive liquid containing 2" 5 grams per litre of a mixture of potas-

sium phosphate (50 parts), magnesium sulphate (48 parts), and
calcium chloride (2 parts). The solution was then sown with Feni-
(•illium glaucum and left for a month at the ordinary temperature.
Similar experiments were made with, the aldehyde, acidifying the
solution with a little phosphoric acid. No trace of vegetation was,
however, observed in either case.

Negative results were also obtained from the following experiment.
An alcoholic solution of quinine and paramethylhydratropic acid in

molecular proportion, on evaporation, left a viscous oil which soon
solidified. This, when fractionally crystallised from dilute alcohol,

yielded beautiful, waxy needles, extremely soluble in alcobol, in-

soluble in water, and melting at 113—116°. The acid separated from
different fractions of the salt never showed any deviation of polarised

light,

Metadinitroparamethylhydratropic acid, C6H2Me(N02)2*CHMe*COOH
[CH : (N02)2 : Me2 = 1 : 2 : 6 : 4 or 1 : 3 : 5 : 4], is prepared by dis-

solving paramethylhydratropic acid in nitric acid (sp. gr. 1'52),

cooled with water. On pouring the solution into water, the nitro-

derivative separates as a flocculent precipitate or as an oil which
immediately solidifies. The crude product is collected and dis-

solved in a little boiling benzene ; hot petroleum (boiling at 80—110°)

is now added until a permanent precipitate is almost formed. The
nitro-derivative separates from this solution in large, straw-coloured,

acicular crystals melting at 122—123°, and turning brown in the air.

It is very soluble in benzene and alcohol, sparingly so in boilir.g water.

When heated above its melting point, it deflagrates. Its barium salt,

(CioH9N206)2Ba + 4H2O, is soluble in water and loses 2 mols. H2O
below 160°. The metJiyl salt is formed by saturating a solution of the

acid in methyl alcohol with hydrogen chloride. It is a dense liquid

which solidifies on cooling in a mixture of ice and salt.

Metadiamidoparamfithijlhyd7-atropic acid is prepared by saturating

an ammoniacal solution of the preceding acid with hydrogen sulphide.

The solution thus obtained is heated, filtered from sulphur, and treated

with dilute acetic acid, when the amido-acid separates as a grey,

flocculent precipitate, very soluble in mineral acids and alkalit?,

sparingly so in the ordinary solvents.

Metadiamidoparamethylethylbenzene,

C6H2MeEt(NH2)2 [Et : (NH2)2 : Me = 1 : 2 : 6 : 4 or 1 : 3 : 5 : 4],

is prepared by distilling the barium salt of the preceding acid

with baryta. The oily liquid thus obtained soon solidifies and
crystallises from water in colourless, rhombic laminse, which turn

slightly brown on exposure to light. It melts at 71— 72°, boils at

about 300°, and is very soluble in alcohol, sparingly so in water. Its

aqueous solution is precipitated by alkalis. The hydrochloride,

sulphate, and oacalate are very soluble in water. The base does not

yield an insoluble phenanthrazine when boiled with phenanthra-

qninone and acetic acid in alcoholic solution, and is, therefore

(Hinsberg, Annalen, 237, 342), not an orthodiamine. On heating
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the hydrocliloride at 120° with ammonium thiocjanate, extracting

with water, dissolving the residue in potash solution, and adding lead

acetate, a precipitate of lead sulphide is obtained. This reaction is

common to both meta- and para-diamines (Abstr., 1885, 976). The
hydrochloride, however, evolves hydrogen chloride on heating at

100—120° with benzaldehyde. This is Ladenburg's reaction for

orthodiamines (Abstr., 1878, 571), but has been shown by Lellmann
(Abstr., 1885, 973) not to hold universally. On treating an aqueous

solution of the base with diazobenzene nitrate, a yellow precipitate,

which dissolves to a red solution on adding excess of acid, is obtained.

This reaction shows that the base is a metamido-derivative, but the

position of the amido-groups, with respect to the methyl group, could

not be determined. W. J. P.

Action of Nitric Acid on Phenylglycollic Acid. By I.

Prates] (Gazzetta, 21, ii, 402—404).—On nitrating phenylglycollic

acid with fuming nitric acid (44° B.) in the ordinary way, a mixture

of two nitro- derivatives may, contrary to Fritzsche's statement

(Jahresh. der Chem.., 1879, 694), be separated with ease. By fractional

crystalli>ation from alcohol and water, this is split up into paranitro-

phenylglycoUic acid melting at 183° and a compound melting at

141—142°. The latter consists of a mixture of the orthonitro-acid

melting at ]56"5° and of the para-acid. This is shown by the identity

of its reduction products with those of such a mixture, by the frac-

tional crystallisation and decomposition of the mixed barium salts,

and by acting on the mixture melting at 141—142° with potash,

acidifying, and distilling, when orthonitrophenol passes over, and para-

nitrophenol remains in the residue. It the nitration is performed
with nitric acid of 48° B., orthoparadinitrophenylglycoUic acid is

formed. JS. B. A. A.

a-Methylphthalic Acid. By S. v. Niementowski (Monatsh., 12,
620—636).—The author has prepared homophthalonitrile according

to Glock's method (Abstr., 1888, 1290), and finds that its melting
point is 120°, that is, 3° higher than given by that author. On
heating the nitrile (3 grams) with hydrochloric acid of sp. gr. 1*19

(16 grams) for three hours at 140° in sealed tubes, oL-methylphthalic

acid was obtained. The pure acid melts at 152°, is readily soluble in

water, alcohol, ethyl acetate, and acetone, is dissolved sparingly by
r-hloroform and benzene, but crystallises well from hot xylene. Oti

dry distillation, it loses water, and is converted into the correspond-

ing anhydride, CeHaMeiCzOalO, which dissolves readily in most of the

common organic solvents, crystallises in needles, melts at 92°, and,

on heating with water, is reconverted into the acid.

a-Methylphtlialimide, CeHaMeiCzOaiNH, is formed on heating a
mixture of a-methylphthalic anhydride (2 mols.) and carbamide

(1 mol.). It is soluble in boiling water and in acetone, crystallises

from spirit in short needles, and melts at 196°.

a,.Methylphthalodiamide, C6H3Me(CONH2)2, is obtained by the action

of strong ammonia on a-methylorthophthalimide. It is readily sola-
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ble in water, crystallises in needles, acd melts at 188° with evolution

of ammonia.
Paratolyl-oc-methylphthaHmide, C6H3Me!C20o!N'C6H4Me ['N : Me =

1:4], is formed on heating a mixture of a-methylorthophfchalic acid

with paratoluidine in molecular proportion. It is insoluble in water,
dissolves readily in cold chloroform, benzene, and ethyl acetate, forms
colourless crystals, and melts at 180°.

a.Methylh,/droxyphthalanil, C6H3Me:C,02:N''C6H4-OH [N : OH =
1 : 3], is obtained by the action of orthoamidophenol on a-methyl
orthophthaHc anhydride in molecular proportion. It dissolves in

alcohol, from which it crystallises in groups of colourless, six-sided

scales, and melts at 205°.

oc-Methylhydroxyphthalanilic acid, C00B.'CeH.3M.e'C0'l\K'CsRi OK,
is formed when the preceding compound is boiled with soda, and the

filtered solution is acidified with hydrochloric acid. It is insoluble

in water, dissolves in hot spirit, acetone, and solutions of the alkalis

and of the alkali carbonates, crystallises in slender, white needles,

and melts at 200°, with evolution of gas and formation of the corre-

sponding anhydride. G. T. M.

Action of Ethyl Acetoacetate on Quinone : Synthesis of
Benzofurfuran Derivatives. By M. Ikuta (/. pr. Chem. [2], 45,
65—83).—When chloranil is treated with ethyl acetoacetate, one or

two chlorine atoms are replaced by the acetoacetate group, and from
the mono- and di-substitution products tbus obtained, a number of

furfuran derivatives can be synthesised.

Ethyl trichloroquinotieacetoacetafe, CeClaOa'CeHgOa, is obtained as

follows:—Ethyl acetoacetate (10 ^rams) is dissolved in benzene

(100 c.c), and converted into the sodium compound by the addition of

sodium wire: finely powdered chloranil (18 grams) is then gradually

added to the emulsion with careful shaking. The mixture turns

blue, then dark-green, and finally brown, and the reaction is com-
pleted by warming on the water-bath or by allowing the mixture to

remain some hours in the cold. The product is filtered, the benzene
distilled off, and the dark orange oil thus obtained, which consists of a
mixture of ethyl acetoacetate and the mono- and di-acefcoacetate

derivatives of chloranil, is mixed with a little alcohol, and, on stirring

it with a glass rod, is obtained crystalline. By crystallisation from
alcohol, large, orange rhombohedra of ethyl dichloroquinonediactto-

acetate are obtained, and can be easily separated mechanically. The;

red raonacetoacetate is then recrystallised from alcohol until it melts

at 14°. It is easily soluble in benzene, chloroform, and hot alcohol,

more sparingly in acetic acid, and least so in ether. It dissolves in

alkalis and ammonia with a blue coloration, which soon changes to

orange-yellow^ ; the alcoholic solution gives a blood-red coloration

with ferric chloride. With aniline, it yields a colourless additive

product, melting at 146°, and with fuming nitric acid a yellow, very

unstable substance. By reducing agents, it is easily converted into

the corresponding quinol.

Ethyl trichloroquinolacefoacetate, C6Cl3(OH)2*C6H903, is obtained by

adding zinc-dust and sulphuric acid in small quantities at a time to a
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solution of the preceding compound in 6 parts of alcohol. The
product is precipitated with water and crystallised from benzene. It

forms colourless rhombohedra, melts at 132°, is spat-ingly soluble in

most organic solvents in the cold, dissolves in alkalis with a pale-

yellow colour, which soon changes to dark-green, and then to yellow,

and easilv loses the elements of water, being converted into a benzo-

furfuran derivative.

Ethyl trichlortjparahydroxyhenzofurfuran-oL-7}iethijl-ft'Carhoxylatef

0-
OH-C6Cl3<^x^QQj^^>.^CMe,

is obtained by boiling the above quinol derivative with 10 parts of acetic

acid containing a few drops of concentrated sulphuric acid until it no
longer gives a coloration with alcoholic ferric chloride. On dilution

with a small quantity of water, it separates in colourless, transparent

needles. It melts at 138°, is easily soluble in chloroform, less so in

alcohol, ether, and cold acetic acid, gives no coloration with ferric

chloride, yields a colourless solution in alkalis, and is easily hydrolysed
by alcoholic potash. When warmed with concentrated sulphuric

acid, it gives a dark, reddish-blue coloration. The author points out
that Hantzsch's method of synthesis (J5er., 19, 1292, 2930, 20, 1332)
yields a-ethylcarboxylate-/^-methyl derivatives, whilst the above
synthesis yields a-methyl-y3-ethylcarboxylate derivatives.

TrLchloropara/iydroxyhenzofurfuran-oc.7nethyl~l3-carboxylic acid is ob-

tained by heating the preceding ethyl salt with twice the calculated

quantity of alcoholic potash. It crystallises from acetic acid in

colourless, transparent needles, melts at 258°, distils without decom-
position, and behaves like its ethyl salt towards organic solvents, con-

centrated sulphuric acid, and alkalis.

Ethyl paradichloroquinonediacetoacetafe, C6Cl202(C6ll903)o, is pre-

pared in the same way as the monacetoacetate, except that double
the proportion of ethyl sodacetoacetate is used. In crystallises in

pure yellow rhombohedra or in rhombic tablets, melts at 127—128°,

is easily soluble in benzene and chloroform, less so in alcohol, acetic

acid, and ether. In dilute alkalis, it dissolves with a deep bluish-

violet coloration, which soon changes to brown. With sodium
nitrite, it yields a compound which crystallises in yellow prisms,

melts at 184°, and contains chlorine and nitrogen. Fuming nitric

acid converts it into a very unstable yellow substance. With ferric

chloride, it gives a deep blood-red coloration. It yields additive com-
pounds with great ease.

Ethyl paradichloroquinoldiacefoacetate is obtained by reducing the
preceding compound. It crystallises from benzene in transparent,

colourless rhombohedra, melts at 154^, resembles ethyl trichloro-

quinolacetoacetate in its behaviour towards ferric chloride, alkalis,

and solvents, and easily loses 2 mols. of water yielding a furfuran
derivative.

Biethy I paradichlorohenzoparadifurfuran-ac-dimethyl'^- dicarhoxylate,

C6Cl2(<C«-t/nQr)pii^\^CMe)2, is obtained in theoretical quantity by

boiling the preceding quinol derivative with acetic acid containing a
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few drops of concentrated salphuric acid. It crystallises from acetic

acid in transparent needles, melts at 175°, is insoluble in alkalis, gives
a deep bluish-green coloration with concentrated sulphuric acid, is

sparingly soluble in most organic solvents with the exception of

chloroform, and, when treated with chlorine in chloroform solution,

yields a pale-yellow, oily additive product which is converted into the
original substance by reduction with zinc-dust and acetic acid.

Faradlchlorohenzoparadifurfuran-o(,-dwiethy l-f^-dicarhoxijlic acid is

obtained by heating its diethyl salt with twice the theoretical quan-
tity of alcoholic potash on the water- bath. On distilling off the

alcohol and adding water, and then acetic acid, the acid is obtained
as a white, crystalline powder consisting of microscopic needles. It

sublimes at high temperatures without melting, is quite insoluble in

water and organic solvents, and gives a bluish-green solution with
concentrated sulphuric acid.

Additive Products of Ethyl Paradichloroquinonediacetoacetate.—If

the diacetoacetate is treated with bromine (1 mol.) in chloroform
solution, the bromine is completely absorbed without the evolution of

hydrogen bromide, and a colourless compound is obtained which
crystallises in leaflets and melts at 216°. The author belie v^es this

compound to be a dibromide mixed with some tetrabromide. It is

volatile without decomposition, and when treated with zinc-dust and
acetic acid, or with zinc-dust and dilute sulphuric acid, yields diethyl

dichlorobenzodifurfurandimethyldicarboxylate.

Diethyl quinoneparadifurfnran - a - dimethy I -(3- dicarhoxylate hydro-

chloride is obtained by warming ethyl dichloroquinonediacetoacetatri

with 3 parts of acetic acid (95 per cent.) ccmtaining a few drops of

dilute sulphuric acid (1 : 5) until the orange solution has become
nearly colourless. On diluting with water, it is obtained in oily

drops which soon solidify. It crystallises from a mixture of chloroform
and ether in stellate groups of leaflets or short prisms, melts at 171*^,

sublimes without decomposition, is easily soluble in organic solvents,

insoluble in water and carbonates, and gives a deep-blue coloration

when warmed with concentrated sulphuric acid. When heated with
alcoholic potash, the bibasic acid, CuHh.CIzOb, is obtained. This
crystallises from hot water in colourless needles, and decomposes at
220° with evolution of carbonic anhydride.

V. Pechmann (J5er., 21, 3005) has described a condensation product,
obtained by the action of zinc chloride on a mixture of quinone and
ethyl acetoacetate, which yields a bibasic acid on hydrolysis. He
gives the formulae deHieOe and C14H12O6 respectively for these

compounds. The author has studied the above reaction, and finds

that these compounds have the formulae CisHigOe and CuHioOe re-

spectively.

Ethyl benzoparadifurfuran-oL-dimethyl-^-dicarboxylatef

C6H2«~Q—>CMe)2,

is obtained by heating quinone (1 mol.) with alcohol and ethyl aceto-

acetate (2 mols.) in the presence of zinc chloride, as suggested by
V. Pechmann, who has accurately described the properties of the
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compound. The alcoholic mother liquors contain quinol and a new
substance of the formula C12H12O4. The abo^e coustitution is proved

by the fact that, when treated with chlorine, the compound yields a

dichlorinated compound which is identical with the diethyl para-

dichlorobenzoparadifurfuran- a- dimethyl -/i-dicarboxylate described

above. When hydrolysed with alcoholic potash, it yields the corre-

sponding dicarboxyiic acid, CuHmOg.
Ethyl 'joarahydroxyhenzofiirfuran-x-ynethyl-^-carhoxylate^

0H-CsH3<—0—>CMe,

is contained in the alcoholic mother liquors from the preparation of

the precedincr compound. It is best obtained by treating quinone

(1 mol.) and ethyl acetoacetate (1 mol.) in alcoholic solution with
zinc chloride. The insoluble compound, CisHigOe, is separated, and
the filtrate allowed to evaporate spontaneously. It crystallises from
petroleum (b. p. 70—80°) m colourless leaflets or flat needles, melts

at 137°, is insoluble in water, soluble in alkalis, easily soluble in most
organic solvents except light petroleum, and gives a purple-red

coloration with concentrated sulphuric acid. E. C. R.

Trithioorthoformates. By E. Laves (Ber., 25, 347—360 ; com-
pare Abstr., 1890, 988).—Phenyl trithioorthoformate is dissolved in

benzene and treated with a mixture consisting of equal parts of 5 per
cent, potassium permanganate solution and dilute sulphuric acid

(2 per cent.) ; the liquid is well shaken and cooled, and the perman-
ganate added in excess ; the precipitated manganese dioxide is dissolved

by sulphurous acid, and the sparingly soluble diphenylsulphonethio-

phenylmethane collected, dried, and purified by solution in chloro-

form and precipitation with ether. The properties of the com-
pound have been previously described ; on heating with soda and
phenyl thiochloride, methyldiphenylsulphone and phenyl bisulphide

are formed ; with concentrated nitric acid, an oxidation product is

obtained, which melts at 160° and contains nitrogen. The trisulphone,

CH(S02Ph)3, is formed by the oxidation of the disulphone sulphide

with potassium permanganate in alkaline solution, and crystallises

from alcohol or chloroform in colourless, rhombic plates. It has

well-marked acid properties, and in aqueous solution reddens litmus

paper and decomposes carbonates and acetates ; it may be crystallised

ffom concentrated sulphuric acid.

The sodium salt is readily soluble in water ; the potassium salt,

CK(S02Ph)3, crystallises from dilute alcohol in small plates; the

silver salt is obtained in long, thick, lustrous needles, which quickly
decompose on exposure to light. The barium salt is deposited in

rhombic plates.

TriphenylsulphonecMoromethane, CCl(S02Ph)3, is prepared by the
action of chlorine on the sulphone in aqueous solution at ordinary
temperatures ; it is a colourless, amorphous, insoluble powder, melting
at 2t30°

; on heating with alcoholic soda, it decomposes into the tri-

sulphone, benzenesul phonic acid, and carbonic anhydride.
The Z/romo-derivative, CBr(S02Ph)3, is formed by the addition of

bromine- water to a solution of the trisulphone; it naelts at 255° with
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decomposition, and resembles the chlorine compound in general pro-
perties, bat is more unstable.

Triphenylsulphonemethylmethane, CMe(S02Ph)3, may be obtained in

small quantity by heating methyl iodide and alcoholic soda with tri-

phenylsulphonemethane in a sealed tube at 115°, but is best prepared
by the oxidation of phenyl trithioacetate (see below) with potassium
permanganate in acid solution ;

it crystallises from alcohol in colour-

less, lustrous needles, melts at 182°, is insoluble in water or alkalis,

and is not acted on by acids ; with alkaline oxidising agents, benzene-
sulphonic acid and acetic acid are formed.

Trithiophenyl orthorthioacetate, CMe(SPh)3, is obtained by the inter-

action of phenyl mercaptan (3 mols.) and ethenyl trichloride (2 mols.)

in alkaline solution ; it crystallises from alcohol in small, colourles«,

lustrous plates melting at 71"5°
; the yield is quantitative. The com-

pound gives a violet coloration with concentrated sulphuric acid,

and is oxidised by nitric acid, but is not acted on by alkalis or dilute

acids.

Tnethyl orthothioacetate, CMe(SEt)3, is prepared in a similar manner
to the phenyl derivative by the mutual action of ethenyl trichloride,

ethjl mercaptan, and soda, and is a brown, viscid liquid with an
offensive smell ; on oxidation, it yields the corresponding trisuJphone,

CMe(S02Et)3, which crystallises in lustrous needles melting at 140°.

On heating phenyl mercaptan with benzenyl trichloride and soda at
115° under pressure, a viscid liquid is obtained which, on oxidation,

yields benzylidrnediphenylsulphone, CHPh(S02Ph)2, together with
phenyl bisulphide and benzoic acid; the product is purified by extrac-

tion with soda and precipitation with carbonic anhydride, and crys-

tallises from alcohol in small, colourless needles which melt at 262°

;

the same compound is also formed by the oxidation of phenyl mer-
captan ; it has feebly acid properties, is decomposed on heating with
concentrated sulphuric acid, and does not yield haloid substitution

derivatives.

The product obtained from ethyl mercaptan, benzenyl trichloride

and soda yields diethylsulphouephenylmethane, CHPh(S02Et)3, on
oxidation.

Benzyl trithioformate on oxidation yields a mixture of dihenzyl-

sulphonemethane, CH2(S 0207117)2, and dihenzylsulplionethiohenzyl-

methane, C7H7'S*OH (80207117)2, which may be separated by fractional

crystallisation from chloroform ; the former is readily soluble and is

precipitated on the addition of ether as a colourless, amorphous powder
which mells at 207"5°, dissolves readily in alcoholic soda, and is

identical with the oxidation product of methylene dibenzyl sulphide,

011^(807117)2. The disulphone sulphide is more sparingly soluble in

chloroform, and crystallises from dilute acetic acid in small needles

melting at 214" ; it is not converted into a trisulphone by the action

of alkaline permanganate.
Tribenzyl orthothioacetate, OIlMe(8C7ll7)3, is formed by heating

benzyl mercaptan (3 mols.) dissolved in soda (20 per cent.), with

ethenyl trichloride (2 mols.) under pressure for five days at 115^; it

is deposited from, benzene at low temperatures in lustrous crystals

which melt at 46°.
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Benzylsulphonethiohenzylmethylmethane, C7H7*S'CHMe*S02*C7H7, is

extracted from the oxidation product of the preceding compound by
treatment with alcohol ; it crystallif-es in colourless needles, melts at

151°, and is decomposed by sulphuric or nitric acid.

TribenzyJsulphonemethyl'methane, CMe(S02C7H7)3, is the chief com-

pound obtained by the oxidation of the corresponding sulphide ; it is

sparingly soluble in alcohol, but readily dissolves in acetic acid, and
crystallises from chloroform in slender needles melting at 218°.

The compound obtained from benzenyl trichloride and sodium benzyl-

mercaptan could not be purified ; on oxidation, dihenzyhvlphonephevyl-

methatip, CH Ph(SO.C7H7)2, is formed, and is separated from the follow-

ing compound by solution in alcoholic soda ; it melts at 213°. 2Vl-

hertzyUnlphonppheni/lmethane, CPli(S02C7H7)3, is readily soluble in

chloroform, and crystallises in slender needles melting at 207°. The
yield is very small. The above results show that the behaviour of

trithioformates and trithioacetates towards oxidising agents is not

identical ; in presence of phenyl groups, the latter compounds yield

trisulphone sulphides, whilst in presence of ethjl groups, disulphones

are formed ; in the case of the benzyl derivatives of trithioformic acid,

disulphones and disulphone sulphides are formed, but benzyl trithio-

acetate yields a trisulphone together with bye-products different from

those obtained by the oxidation of other trithioacetates.

J. B. T.

Formation of Trisulphones from Disulphones. By E.

Laves (Ber., 25, 361—'^60).

—

DipJliylsulplionethiophenylmethijlmethane,

SPh*CMe(S02Et)2, is prepared by heating dielhylsulphonethiophenyl-

methane with methyl iodide and alcoholic soda in a sealed tube

for two days at 90"
; it crystallises from alcohol in colourless needles,

melts at 113°, and is insoluble in alkalis at ordinary temperatures, and
on heating yields acetic acid, sulphuric acid, ethylsulphonic acid, and

phenyl bisulphide.

Diethylsulphonephenylsulphonemethane has previously been de-

scribed by Fromm ; it has well-marked acid properties, and decomposes

carbonates and acetates ; the potassium salt, S02Plj*CK(S02Et)2,

crystallises from dilute alcohol in small prisms ; the barium salt is

deposited in rhombic plates.

DiethylsulphonepJienylsulphonecldoromethave, S02Ph*CCl(S02Et)2, is

formed by the action of chlorine on the trisulphone in aqueous ^olu-

tion at the ordinary temperature ; it crystallises from alcohol in small,

lustrous plates melting at 130°.

The bromo-derivative is prepared in a similar manner to the pre-

ceding compound, which it closely resembles; it melts at 135°, crys-

lallises from alcohol in lustrous scales, from water in slender needles,

and from benzene in thick plates.

Bi^-thijhulphunppheyiylsalphinemethylmethane, S02Ph'CMe(S02Et)2,
could not be obtained from the preceding trisulphone, but is formed
by the partial oxidation of diethylsulphonethiophenylmethylmethane,
SPli-CMe(S02Et)2; it is purified by solution in chloroform and pre-

cipitation with ether, and crystallises from water in slender, while

needles melting at 109°.

Attempts to introduce mercaptan or sulphone groups into the tri-
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sulpliOTie raolecule were unsuccessful. Attempts to prepare a tefra-

salphone by the action of sodium on haloid trisulphones and of phenyl
thiochloride on trisulphonates was also attended with negative results.

J. B. T.

Action of Methyl Iodide on a.Methylindole. By C. Zatti and
A. Fkrratini (Gazzetfa, 21, ii, 309—330; compare Abstr., 1891,

311).— It was shown by Ciamician and Zatti (Abstr., 18F9, 1187),
and by the authors (Abstr., 1890, 1292), that indole, on metbylation,

undergoes similar changes to pyrroline, the product being presumably
a trimethyldihydroquinoline. The same product was also obtained

from oc- and y^-metbylindole and from a/3-dimethylindole (Abstr.,

1889, 58, and 1890, 1431), but its constitution was not definitely ascer-

tained.

The experiments which the authors made to prepare from the sup-

posed trimethyldihydrcquinoline a quinoline derivative of known
composition were unsuccessful. On distilling the hydriodide with
zinc powder, the principal product consists of trimethyltetrahydro-

quinoline ; but above 300° an oily product of unknown composition
passes over. On treat'ng the base with sodium nitrite, a base of un-
known composition is formed; this melts afc 118° with decomposition,
and may be converted into trimethyltetrahydroquinoline by reduction.

Treatment with nitric acid gives rise to an amorphous, yellow sub-

stance which melts at 199— 200°, and deflagrates when heated on
platinum foil. By the action of an ethereal solution of bromine, the

compound Ci2H]5NBro is obtained in tufts of large, yellow crystals

which melt in a closed tube at 165—166", but sublime and decompose
at 172—173° in an open vessel. It is rapidly decomposed by warm
water, but dissolves readily in the cold. The platinochloride,

(Ci2Hi4BrN)2,H2PtCl6, melts at 173— 174°. Trimetliyldihydroqui7wlrne

is unaffected by heating with hydrochloric or hydriodic acid at 180",

but a mixture of hydriodic acid and amorphous phosphorus converts

it into a feebly basic compound which distils between 228" and 233°,

and does not redden on exposure to the air. It yields a nitrosamine

which gives Liebermann's reaction, and by the action of reducing
agents is converted into a dimethyltetranydroquinoline, CgNHgMea. This
distils between 232° and 242° under a pressure of 758 mm., and forms
an unstable platmochloride, which begins to decompose at 160° and
raelts at 192— 195°. By the action of hydriodic acid and phosphorus,
trimethyldihydroquinoline, therefore, loses the methyl group attached

to the nitrogen, and is converted into a secondary base containing di-

methyltetrahydroquinoline. On heating the latter with methyl iodide,

trimethyltetrahydroquinoline methiodide is formed, together with
small quantities of a product melting at 209°.

JDihydrotrimethylindole methiodide, CeH-iK^ -^yr j^CHMe, prepared

from dihydro-a/3-dimethylindole for comparison with the preceding
bye-product, forms a white, crystalline mass, very soluble in alcohol,

and melts with decomposition at 167—168"^ in a closed vessel, and at

170—171° in an open tube.

As no known quinoline derivative was isolated in the above experi-

ments, an attempt was made to establish that the reduction product



ORGANIC CHEMISTRY. 615

of trimetliyldihydroquinoline had the properties of a tefrahydro-

qninoline by comparing the reactions of the two compounds. No
colouring matter is formed by trimethyldihydroquinoline, either on
treatment with diazobenzene chhiride or with zinc chloride, benzal-

dehyde, and ferric chloride; in the Intter case, the yellow compound
described by Fischer and Steche (Abstr., 1888, 298) may be isolated.

On treating trimethyltetrahydroquinoline with amyl nitrite according

to Baeyer and Caro's method, the wiVroso- derivative, NO*C9NH7Me3, is

formed; the corresponding picrate cr3\stallises in shining, brownish-
green scales which melt at 141—142° with decomposition. With zinc

chloride, benzaldehyde, and ferric chloride, it yields an intensely green
compound with a blue metallic retlex. With diazobenzene chloride, a

compound is obtained of a deep violet colour with a metallic reflex ; the

hydrochloride of the azo-base forms large, deliquescent, violet crystals
;

the picrate crystallises in reddish-violet, rhombo'idal tables, which
commence to decompose at 158°, and melt at 170"^. The authors are

of opinion that the analogies between the reactions of trimethyltetra-

hydroquinoline and the substituted aniline compounds, with bodium
nitrite, diazobenzene chloride, and benzaldehyde sufficitntly prove
that the base is a tetrahj^drogenated quinoline.

FentamHhyldihydroquivoline hydriodide, CiJlw^^, prepared by heat-

ing trimethyldihydroquinoline with methyl iodide and previously de-

scribed by the authors, melts at 173° with decomposition. The base is

a light oil which reddens on exposure to the air and boils at 270"

under a pressure of 762 mm. It forms no colouring matter with
diazobenzene chloride or benzaldehyde. On heating its hydrochloric

acid solution with picric acid, a yellowish, uncrj-stallisable oil is

formed ; a hydrochloric acid solution of ferric chloride produces an
orange-yellow crystalline precipitate closely resembling that obtained
from trimethyldihydroquinoline. It yields an unstable aurochloride

and platinochloride.

FentamethyltetrahydroquinoUne, CgNHeMes, is obtained by reducing
the hydriodide of the preceding base with tin and hydrochloric acid.

It is a colourless, oily liquid which is unaffected by exposure to the

air, and boils at 253—254° under a pressure of 759 mm. The picrafe

crystallises from alcohol in yellow scales which melt at 132—133°.

With diazobenzene chloride, &c., the base behaves like tetrahydro-

quinoline and its trimethyl derivative.

On heating pentamethyldihydroquinoline with excess of methyl
iodide, a methiodide, C6H4!C3NMe5,Mel is formed, which melts with
decomposition at 174—175''. It is hydrolysed by potash with the
formation of a new base. The latter may be distilled in a current of

steam, and forms a heavy, semi-solid mass which is not reddened by
the air and is feebly alkaline to Htraus paper. It is insoluble in water,

bat dissolves in ether and readily in acids forming the salts corre-

sponding with the methiodide. The platinochloride, (Ci5H2,N)2,H,PtCl6,
crystallises in tufts of yellow needles, and melts at 175—176°; the

aurochloride, Ci5H2iN,HAuCl4, forms yellow needles melting at

144—145°. This base, which may be regarded as the oxide or hydr-
oxide of a quaternary ammonium, differs from the other non-hydrogen-
ated alkaloids derived from the indoles in its marked basic properties
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and its indifference to the action of the air. On heating it with
g^aseous hjdriodic acid, the metliiodide is not re-formed, the product
melting at IBS'". It appears to be incapable of further methylation,
as, on heating with methyl iodide, pentamethyldihydroquinoline meth-
iodide is reproduced. S. B. A. A.

Carbazole. By G. Mazzaea and A. Leonardi {Gazzptta, 21, ii,

880—388).—It has been previously shown (Abstr., 1891, hlO) that on
treating benzoylcarbazole with fuming nitric acid, a niononitrobenzoyl-

carbazole is formed, which, on hydrolysis by treatment with potash,

yields a mononitrocarbazole melting at 209^.
ri II

Amidocarhazole, ]S'H<i
,
prepared by reducing the nitro-

L-e-ti^'lM XI2

compound with tin and hydrochloric acid, when pure crystallises

from alcohol in tufts of minute, rose-coloured scales, which turn
reddish-brown on exprsure io the air. From chloroform, it separates

in thin, transparent, colourless plates ; it is only sparingly soluble in

ether, and moderately in chloroform, but freely so in acetic acid or

benzene. When heated in a capillary tube, it turns brown at 220°,

and decomposes at 24')—245°. When heated rapidly, it becomes dis-

coloured at 235°, and melts at 246—248° with decomposition. With
tin chloride, the hydrochloride yields the salt, (Ci2HiiN2)2,H2SnCl6,

which crystallises in yellowish-white, lustrous scales The plafino-

chloride, (C,2Hi,N2)2,H2PtCl6, is a brownish-green powder which is

decomposed on washing.

Benzilidenamidocarbazole, NH<^ '
''

, is prepared by heat-

ing amidocarbazole with benzaldehydeat IS'O—140°
; the product, when

pure, crystallises from alcohol in somewhat greenish -yellow, lustrous

scales, and from light petroleum in clear, yellow needles, melts at

209—210°, dissolves freely in benzene and moderately in ether. On
boiling it with dilute hydrochloric acid, it is easily decomposed into

benzaldehyde and amidocarbazole hydrochloride.

Benzoylamidocarhazole, NH<^ I

xttt-d ' ^^ prepared by heating

amidocarbazole and benzoic anhydride in molecular proportions at

160—200°. After purification by precipitating the alcoholic solution

with dilute potash, and by repeated crystallisation from alcohol and
concentrated acetic acid, it crystallises in leaden-grey plates with a
metallic lustre, and melts at 250—251°.

P TT
Acetylamidocarhazole, NH<^i

-»jtt a '
'*® prepared by heating

Og-tis'iM -ti A.C

together amidocarbazole with acetic anhydride in molecular propor-

tion. When pure, it crystallises in translucent, white plates, with a

pale, pinkish tinge, melts at 21:3—214°, and dissolves very readily in

concentrated acetic acid. It is not affected by prolonged boiling with
methyl iodide.

C H
Acetylamidonitrosocarhazoley •^^'-^'^CA ir .tvj-tt a ' prepared by
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treating an acetic acid solution of the preceding compound with
potassium nitrite, separates from alcohol as a yellowish, crystalline

powder, and melts with decomposition at 162—164°. It dissolves in

concentrated acetic acid, and sparingly in benzene and light petroleum.

It also dissolves in concentrated sulphuric acid, forming a bright-green

solution. On heating it with an aqueous solution of stannous chloride,

the acetamido-derivative is re-formed. The formation of the nitroso-

derivative shows that the acetyl group is connected with the amido-

group in these compounds. From the above experiments, it further

appears that the amido-group in these compounds is not in the ortho-

position with regard to the imido-group.

On treating a glacial acebic acid solution of amidocarbazole with a

well-cooled solution of diazobenzene chloride, the product, after pari-

tication, crystallises from light petroleum in minute, pale-yellow

prisms, and melts at 228—230°. It is very soluble in chloroform and
benzene, bufc only sparingly in ether and light petroleum. It prob-

ably has the constitution of diazobenzeneamidocarbazole,

^CeHs-NH-NaPh S. B. A. A.

Carbazacridines. Ill, Dehydration of Amides in contact
with Diphenyl Derivatives. By D. Bizzaei (Oazzetta, 21, ii, 351^
859).—The analogy between diphenylene oxide and carbazole rendered
it probable that if diphenylene oxide were an orfcho-derivative, the sub-

stitution of amidogen or an amido-group for oxygen would result in

the formation of a carbazole derivative, which might be converted by
dehydration into a carbazacridine derivative. When, however, acet-

amide and diphenylene oxide are heated with excess of phosphoric
anhydride and zinc chloride, the diphenylene oxide remains in great

part unaltered, only small quantities of resinous products being
formed.

On heating carbazole (8 grams), acetamide (4 grams), and dry
phosphoric anhydride (7 grams) at 150—160°, the products consist

of methylcarbazacridine, together with unaltered carbazole, resinous

products, and traces of ethyl acetate. When carbazole is heated
with benzamide and phosphoric anhydride at 150°, phenolcarbazacrid-
ine is formed together with a little benzonitrile. The formation of the
carbazacridines may be supposed to occur in two stages, the first

product being an asymmetric amidine of the type NH!CR'*N!R",
which subsequently loses ammonia, thus

That amidines of the above composition are formed under these
conditions may be shown by heating diphenylamine, acetamide, and
dry phosphoric anhydride at 150° for 10 hours, when among the
products a compound occurs which melts at 64°, and has approxi-
mately the properties of Bernthsen's ethenylisodiphenylamidine
(Abstr., 1878, 788). Similarly, benzenjlisodiphenylamidine is formed
on heating benzamide, diphenylamine, and phosphoric anhydride for
21 hours at 170—180°. It is improbable that the formation of the

VOL. LXII. 2 t
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carbazacridines is due to the action of carbazole on the acids

liberated from amides by phosphoric anhydride, as under the circum-
stances mere traces of acid are formed, which would be without
influence on the result. S. B. A. A,

Paradiamidodiphenylmethane. By J. Gram (Ber., 25, 302

—

304).—Paradiamidodiphenylmethane (m. p. 85°) is now prepared by
heating anhydroformaldehydeaniline with aniline and aniline hydro-
chloride (D.R.-P. 53,937), and is employed in the production of para-

rosaniline and rosaniline, which are formed when it is lieated with
aniline or 1 : 2-amidotoluene in the presence of an oxidising agent.

The diacetyl derivative agrees with Staedel and Haase's description

(Abstr., 1883, 990) ; whilst the dihenzylidene derivative, C37H22N2,

prepared by adding benzaldehyde to an alcoholic solution of the base,

melts at 125. A rfmi^ro-derivative, CnHioNiOe, is obtained when the

acetyl derivative is dropped into nitric acid, sp. gr. 1*48 (5 parts) ; it

forms lemon-yellow needles, melts above 300°, and is sparingly soluble

in alcohol and benzene, less so in ether and water, readily soluble in

phenol, and somewhat sparingly in glacial acetic acid. It is hydro-
lysed when heated with aqueous potassium hydroxide and a little

alcohol, with the iorm2k,t\on oi metadinitroparadiamidodiphenylmethane^

which crystallises from a mixture of phenol and alcohol in small, red
needles, and melts at 224° ; its reduction product yields azines with
orthodiketones. Orthodinitroparadiamidodiphenylmethane is produced
by nitrating paradiamidodiphenylmethane, dissolved in a large quan-
tity of concentrated sulphuric acid, with potassium nitrate (2 mols.)

;

the compound is precipitated by ammonia, dissolved in boiling dilute

hydrochloric acid, reprecipitated by ammonia, and crystallised from
dilute alcohol, being thereby obtained in lustrous, golden leaflets,

melting at 202° ; the hydrochloride crystallises in colourless needles,

and is partially dissociated on heating at 100°, and also by the presence
of a large excess of water. The research is being continued.

A. R. L.
Dicyanostilbene. By L. Chalanay and E. Knoevenagel (Ber.;

25, 285—288).—In view of the fact that bidesyl and isobidesyl can
be obtained from deoxybenzoin (Knoevenagel, Abstr., 1888, 706), it

seemed of interest to ascertain whether benzyl cyanide could in an
analogous manner be converted into diphenylsuccinonitrile.

When benzyl cyanide (1 mol.) is added to a solution of sodium (1
equivalent) in alcohol (10 parts), the whole diluted with an equal
volume of ether, and iodine (1 equivalent) dissolved in ether slowly
dropped into the cooled liquid with shaking, a small quantity of di-

cyanostilbene, melting at 158° (Reimer, Ber., 14, 1797), is obtained
from the resinous product, together with unaltered benzyl cyanide
amounting to about half that employed. The mechanism of this re-

action appears to be that a small quantity of diphenylsuccinonitrile is

initially produced, and this, reacting with the sodium ethoxide, is

converted into the sodium derivative, CN'CNaPh-CNaPh'CN, which is

then converted into dicyanostilbene by the action of the iodine,

with the elimination of 2 atoms of sodium (compare next abstract).

It has, indeed, been experimentally proved that diphenylsuccino-
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nitrile yields a small quantity of dicjanostilbene when it is suspended
in sodium ethoxide and an ethereal solution of iodine added. The
yield is augmented by increasing the quantity of sodium ethoxide and
iodine, but is at most only 10— 20 per cent, of the theoretical. When
an ethereal solution of iodine (2 equivalents) is added to benzyl cyanide

(1 mol.) in alcohol, and a solution of sodium (2 equivalents) slowly

dropped in with cooling and shaking, 70—90 per cent, of the theoretical

quantity of dicyanostilbene is produced with scarcely any resinous pro-

ducts. Dicyanostilbene is also readily formed from diphenylsuccino-

nitrile when the reagents are added in the last-mentioned order. It

exhibits all the reactions and properties described by Reimer (Zoc. cit.),

and when heated with a solution of potassium hydroxide in dilute

alcohol, yields diphenylmaleic anhydride (m. p. 150) on acidification.

A. R. L.

Stereoisomeric Diphenylsuccinonitriles. By L. Chalanay
and E. Knoevenagel (Ber., 25, 289^301).

—

Symmetrical dimethyldl-

phenylsuccinonitrile, CN-CMePh'CMePh'CN, is obtained when methyl-
benzyl cyanide (hydratroponitrile) (1 mol.), prepared by V. Meyer's
method (Abstr., 1889, 596), is added to a solution of sodium (1 equiva-

lent) in methyl alcohol (10 parts), and iodine (1 equivalent) in

ethereal solution slowly dropped in with agitation. The mixture is

poured into water, and the precipitated compound crystallised from
boiling alcohol ; it is insoluble in benzene, only sparingly soluble

in cold glacial acetic acid or alcohol, and melts at 227°. As the

yield is small, the existence of isomerides could not be determined.
Symmetrical dibenzyldiphenylsuccinonitrile,

CN-CPh(CH2Pb)-CPh(CH2Ph)-CN,

is prepared from benzylbenzyl cyanide in a manner similar to the
last-described nitrile ; it forms a white, crystalline powder, is insolu-

ble in ether and benzene, sparingly soluble in alcohol, and melts at
235°. The compound is still under investigation.

Diphenylsuccinonitrile, CN-CHPh-CHPh-CN (dibenzylene dicyan-
ide ; Reimer, Abstr., 1882, 170), is obtained in considerable quantity
when benzyl chloride and benzal chloride (1 mol. of each) are heated
with potassium cyanide (3 mols.) ; also in yield amounting to
50—60 per cent, of the theoretical, when benzyl cyanide and benzal
chloride (1 mol. of each) are heated in aqueous alcoholic solution in
a reflux apparatus with potassium cyanide (2 mols.). By the action
of benzaldehyde and potassium cyanide in alcoholic solution on benzyl
chloride, the authors obtained a certain quantity of diphenylsuccino-
nitrile, together with benzoin, a-phenylcinnamonitrile, and a nitro-

genous compound melting at 180—181", and after a study of the
reaction, from a theoretical aspect, they discovered that diphenyl-
succinonitrile is obtained in about 50 per cent, yield when mandelo-
nitrile and benzyl cyanide (equal molecules) are heated with alcoholic

potassium cyanide at 50—(30'' for 12—18 hours. The product crystal-
lised from glacial acetic acid generally melts at 220—221°, but its

melting point is very variable ; it gives the dicarboxylic acid (/3-di-

benzyldicarboxylic acid, m. p. 229—230° ; Reimer, Abstr., 1882,
200) when heated with concentrated hydrochloric acid at 150—160°.

2 t 2
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When the iiitrlle as thus obtained is boiled with absolute alcohol for

12—18 hours in a reflux apparatus, the greater portion remains un-

dissolved, a,nd melts at 239—240° (^-modification) ; whilst a lower
melting product separates from the alcoholic solution, and still lower
ones on concentrating it; on evaporating the last alcoholic mother
liquors to a small volume, a compound melting at 160° (a-modifica-

tion) is obtained.

/3-Diphenylsuccinonitrile, which represents the chief portion of the
last-described crude product, is obtained as above mentioned ; or the

crude product (m. p. 220—221^) is boiled for several hours with
glacial acetic acid, whereby the a-modification, which it contains, is

converted into the yS- modification ; it crystallises from glacial acetic acid

in colourless needles, melts at 239—240^^, and is soluble in hot alcohol,

and almost insoluble in the cold liquid, as also in ether, benzene, and
chloroform. When heated with concentrated hydrochloric acid at

150—160° for 2—3 hours, it gives ^-diphenylsuccinic acid (m. p.
229—230° ; loc. cit.) ; on heating with alcohol at 180°, it decomposes
into a-phenylcinnamonitrile (m. p. 84°) and hydrogen cyanide

;

whilst when heated with acetic acid and water at 160°, a compound,
CieHiaWOz, having basic properties, is obtained.

oc-Diphefiylsuccinonito'ile is obtained from the crude product as

above described, but its isolation presents some difficulty ; it melts
at 160°, but agrees in other respects with the /3-modification. When
heated with concentrated hydrochloric acid at 150—160°, it yields

the same diphenylsuccinic acid (m. p. 229—230°) as the /3-modifica-

tion, a result which is not surprising, in view of Reimer's observation

that a-dibenzyldicarboxylic acid (m. p. 183°) is converted by heating-

it with concentrated hydrochloric acid into the /3-modification (m. p.

229°). Both the diphenylsuccinonitriles are optically inactive, and
the authors, regarding the a- and /3-modification s as the analogues of

racemic and mesotartaric acids respectively, propose the following
spacial configurations for them :

—

CK .Ph Ph. .CN Ph. .Ph
H^C—CfH + H-^C—C^H and H-^C—CfH .

Ph/ \CN CN^ ^Ph CN/ ^CN"
o-Diphenylsuccinonitrile. /3-Diphenylsuccinonitrile.

A. R. L.

Metanitro- and Paranitro-diparadihydroxytriphenylmethane.
By G. Beetoni and M. Zenoni (Gazzetta, 21, ii, 331—336).—The
authors have continued their experiments on the formation of nitro-

hydroxy-derivatives of triphenylmethane by Baeyer's reaction (com-
pare Abstr., 1891, 1378, and Bend. 11. 1st. Lomh., 23).

Metanitrodiparadihydroxytriphenylmethane,

NOs-CeH^-CHCCeHaCOH)^]^,

is prepared by melting quinol (4*4 grams) with metanitrobenzaldehyde

(3 grams) and treating the mixture with a little dilute sulphuric

acid. The product, when pure, is a light, amorphous substance of a
pink colour ; it darkens at 250^^, and begins to alter at 264°. It dis-

solves freely in alcohol, but is insoluble in cold water. In other
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respects it resembles the nitrohydroxy-compounds previously described
by the authors.

The paranitro'derivsbtive is formed in a manner analogous to tlie

preceding compound. It is a dull-white, uncrystallisable powder, in-

soluble in water, chloroform, or light petroleum, but very readily
soluble in alcohol and ether. It turns brown at 260°, intumesces
at 274°, and decomposes. When rapidly heated on platinum-foil or
in a test tube, it evolves violet vapours. S. B. A. A.

Condensation Products of Nitrobenzaldehydes with
Hydroxybenzenes. By G. Siboni {Gazzetta, 21, ii, 340—345).

—

Paranitrophenyldimetadihydroxyphenylmethane,

NO^-CeHrCHCCeHaCOH)^]^.

—Resorcinol (7 grams) and paranitrobenzaldehyde (4 grams) are
melted together and treated with dilute sulphuric acid ; the product,
after purification, is a clear, brick-red, uncrystallisable compound,
soluble in ether, alkalis, &c., but not in water.

Orthonitrophenyldiparadihydroxyphenylmethane is prepared, like the
preceding compound, from quinol (3*3 grams) and orthonitrobenz-
aldehyde (2*2 grams). It is a brown powder, resembling in proper-
ties the other nitrohydroxy-derivatives.

Metanitrophenyldiorthocresolmethane, ]S'02'C6H4*CH('C6H3Me'OH)2,
prepared by the action of dilute sulphuric acid on orthocresol and
metanitrobenzaldehyde, is a cinnamon-coloured powder. It dissolves

in alcohol, forming brown solutions, which are turned violet by
alkalis; acids precipitate it as a purplish-red, flocculent powder.

S. B. A. A.
Condensation of Nitrobenzaldehydes with Salicylic Acid.

By G. DE Vakda (Gazzetta, 21, ii, 345—350 ; compare Abstr., 1891,
1346) .

—Mefanitrophenyldihydroxyphenylmethanedicarboxylic acidy

N02-CeH,-CH[CcH3(OH)-COOH]2,

is prepared by the action of concentrated sulphuric acid on a mixture
of metanitrobenzaldehyde and salicylic acid. The pure product is a
yellowish, amorphous substance, almost without odour or taste ; it

turns brown at about 200", and partially fuses and turns black at
210—220°. It is moderately soluble in ether, alcohol, and acetic acid,

and sparingly in benzene, chloroform, or boiling water ; in the latter

it becomes emulsified, and is slowly deposited as a pale-yellowish
powder. It forms salts with the hydroxides of potassium, sodium, and
barium, and is reprecipitated unchanged by acids from aqueous solu-

tions of these salts. It is slightly soluble in hot concentrated sulph-
uric acid, which colours it reddish-brown.
The corresponding or^Ao-compound, formed from orthonitrobenz-

aldehyde, salicylic acid, and sulphuric acid, is a coifee-coloured,

amorphous substance, wichout taste or odour; it darkens at 214—216°,

swells up, and fuses. It is sparingly soluble in hot water, and
becomes emulsified on cooling the solution; it is soluble in acetic

acid, and partially in alcohol and ether. With alkalis, sulphuric
acid, &c., it behaves like tlie meta-derivative. The ^ara-compound is
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an amorphous, dark-red substance, which turns brown at 200"^, and
softens at 215°. Its properties are in general very similar to those

of the preceding compounds. None of these derivatives can be dis-

tilled or volatilised, and they only burn with difficulty.

S. B. A. A.
Metanitrophenylsantoninmethane. By G. Bertoni (Gazzetta,.

21, ii, 336—340).

—

Metanitrophenylsantoninviethane,

NOa-CeH^-CHICsHieOa,

is prepared by melting metanitrobenzaldehyde (3 grams) with
santonin (9'84 grams) and adding a few drops of hot dilute sulphurie
acid to the molten mass. When pure, the product is a flocculent^

uucry stallisable, orange-coloured substance, soluble in alcohol, acetic

acid, &c., but almost insoluble in water. It softens at 107°, becomes,

transparent at 120°, and melts at 138°, simultaneously turning brown.
S. B. A. A.

Decomposition of Diazo-compounds of Nitronaphthalenes
with Alcohol. By W. R. Orndorff and M. Cauffmann (Amer.
Chem. J., 14, 45—57).—It was shown previously, that when a
diazonaphthalene sulphate is decomposed by alcohol, two reactions

occur, resulting respectively in the formation of naphthalene and of a
naphthyl ethyl ether (Abstr., 1891, 1073); it is now found that in the
case of the three diazonitronaphthalene sulphates, N02*CioH6*N2HS04
[NO2 : N2HSO4 = 3:4, = 4 ; 3, and = 1:4, respectively ; in the last

case the nitrate was actually used], only the first reaction takes
place, no ether being formed ; the yield of nitronaphthalene is,

respectively, 84, 52, and 57 per cent, of the theoretical.

3 : 4<-Nitrodiazonaphthalene sulphate was obtained by dissolving the
corresponding nitronaphthylamine in a little ordinary alcohol, adding
gradually excess of concentrated sulphuric acid, cooling, adding
rather more than the theoretical quantity of amyl nitrite, then
adding ether, and again cooling. It forms yellow, monoclinic (?)
prisms with a hexagonal section, and dissolves in water and dilute

alcohol, but not in ether and absolute alcohol. It exi^lodes when
heated, but not on percussion. It decomposes when exposed to air

and light, becoming red, and when boiled with water yields nitrogen
and 3 : 4-nitronaphthol.

4 : S-NitrodiazonaphtJialene sulphate was prepared in the same way
as the 3 : 4-isomeride. It forms orange-yellow needles, which dis-

solve readily in water and dilute alcohol, sparingly in absolute

alcohol, and not all in ether. It explodes feebly at 167°, but not
when struck. It decomposes when exposed to air and light, turning
brown ; and when boiled with water yields nitrogen and 4 : 3-nitro-

naphthol. 4 : S-Nitrodiazonaphthalene nitrate was prepared in the
same way as the sulphate, concentrated nitric acid being used instead

of sulphuric acid. It forms pale yellow needles, soluble in water and
alcohol, insoluble in dry ether. It explodes when heated, but not when
struck. It decomposes when exposed to light, turning dark-brown';

and when boiled with water yields the same products as the sulphate.

1 : 4-NitrodiazonaphthaIene nitrate was prepared in a similar manner
to the last-mentioned nitrate. It forms pale yellow needles, which
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dissolve readily in water, moderately in alcohol, not at all in dry ether.

It explodes feebly when heated, but not when struck. It decomposes
when exposed to light, turning greenish-yellow.

In conclusion, the author advances the view that the formation of

an ether by the action of alcohol on a diazo-compound never takes

place when a nitro-group is present. The only exception, and that

but a partial one, is the diazo-derivative of nitrotoluylenediamine.

C. F. B.
Tautomerism of Sulphinic Acids. By R. Otto and A. Rossing

(Ber., 25, 230—22'S).—Methyl ^-napMJnjhulphinate, CloHv-SOOMe,
can be easily prepared by treating sodium jS-naphthalenesulphinate

with methyl chlorocarbonate in ice-cold alcoholic solution; after

adding water, the solution is extracted with water, and the extract

evaporated, when there remains a mixture of methyl ;3-naphthyl-

sulphinate and a substance melting at 92—93°, probably methyl
naphthylsulphone formate, CioH7'S02'COOMe, which can be separated

by treatment with light petroleum, in which the former alone is

soluble. On evaporating the light petroleum solution at the ordinary

temperature, methyl y3-naphthylsulphinate is deposited in prismatic

crystals melting at 44°, and readily soluble in ether, chloroform,

alcohol, and ethyl acetate, but insoluble in water. It is readily

hydroljsed by warm concentrated potash, and is also decomposed by
boiling water ; on oxidation with potassium permanganate, it gives a
crystalline compound melting at 53—54", which is probabl}' methyl
/:J-naphthylsulphonate.

/J-Naphthylmethylsulphone, prepared from sodium /S-naphthyl-

sulphinate and methyl iodide, crystallises in lustrous, rectangular

plates, melts at 139—140°, and is insoluble in water, but readily

soluble in hot alcohol and benzene ; it is not acted on by potash or by
potassium permanganate.

In the first part of the paper, the authors reply to some criticisms

of Baumann, who has questioned the existence of tautomeric sulphinic

acids. F. S. K.

Picene. By R. Lespieau (Bull 8oc. Chim. [3], 6, 238—239).—
Among the products of the action of ethylene bromide on naphthalene
in presence of aluminium chloride, Roux noticed a hydrocarbon boil-

ing above 450°, and crystallising as scales which melt about 300°.

The author finds it very difficult to free this product from dinaphthyl
and naphthalene hydrides, but finally obtained it in a state of suffi-

cient purity to identify it with the picene, C22H14, described by Burg.
The author failed to obtain the hydrocarbon by substituting acetylene

bromide for ethylene bromide in the generating reactions.

T. G-. N.
Terpenes and their Derivatives. By J. W. Bruhl, H. Bu/rz,

A. Cantzler, and L, Reuter {Ber., 25, 142—151 ; see also this vol.,

pp. 200, 347).—Menthene, which stands in the same relation to

menthone as camphene to camphor, may be readily obtained by the

action of dehydrating agents on menthol, phosphoric anhydride acting

at the ordinary temperature, and zinc chloride at the boiling point.

Concentrated sulphuric acid, on the other hand, even in the cold,
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gives very little menthene, the chief product having a much highei*

boiling point. Anhydrous copper sulphate may also be employed
with good results. To purify the menthene, it is heated with sodium
on an oil-bath, and distilled over the metal in a vacuum ; it boils at

167"i° under a pressure of 768'6 mm., and when heated with anhydr-
ous copper sulphate at 250°, is converted into cymene. As menthol
so readily loses water, the reaction probably takes place between the
hydroxyl group and the hydrogen atom in the ortho-position, the

constitution of menthol and menthene being represented by the
following formulaB :

—

CHPrP<gg;'^^(^̂ ^>CHMe and CHPr^<gg;^^>CHMe.

Terebenthene was prepared from French oil of turpentine by shak-
ing it with soda solution, drying over solid soda, and heating in an
oil-bath with sodium nntil the surface of the latter remained bright.

The product was then distilled, and two fractions collected boiling at

155-4—1.55-8° and 155-8—156-1°, under a pressure of 748-9 mm. The
purified terebenthene was converted into the monohydrochloride by
saturating it with hydrogen chloride at —20°, filtering off the mother
liquor at the same temperature, and washing with alcohol ; the pro-

duct may be purified by dissolving in light petroleum, filtering from
separated water drops, and allowing to crystallise ; it melts at 125°.

Terecamphene was first prepared from this hydrochloride byBerthelot,

by heating it with sodium stearate ; if benzoate or acetate is employed
instead of the stearate, inactive camphene is obtained. Alcoholic

ammonify is without action on the hydrochloride, and aniline, contrary

to the statement of Lauth and Oppenheim (Bull. Soc. Chim. [2], 8, 6),

has very little action. The hydrocarbon may be obtained by heating
the hydrochloride with an equivalent quantity of sodium acetate and
a slight excess of soda in alcoholic solution at 180—200" for 6—

8

hours. The corresponding potassium salts have the same effect, but
the action is much slower and less complete. When the product is

distilled in a current of steam, camphene passes over, and solidifies

on cooling. After treatment with soda, distilling over sodium, and
repeated crystallisation, it melts at 51—52°, and boils at

158-5—159-5".

Borneocaraphene was prepared from bornyl chloride by Wallach's
method, which does not, according to the author, proceed so readily

as stated by the former. The product always contains chlorine, and
must be purified by treatment with soda and distillation over sodium.

It then melts at 53-5—54°, instead of 48—49°, as given by Wallach.
In order to redetermine the physical properties of cymene for com-

parison with those of the terpenes, this substance was also prepared

in quantity from camphor and from cumin oil. From the first source

a fraction was obtained boiling at 175—176°, and from the second

two fractions boiling at 174-5—175'2° and 175-2—175-9°, under a

pressure of 752 mm. H. G. C.

Terpenes and their Derivatives. By J. W. Bruhl (Ber., 25,
151—174).—This paper contains an account of the results of the
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spectroscopic examination of the hydrocarbons described in the pre-

vious abstract. The results obtained with menthene agree with the

supposition that it contains one ethylene linkage, as shown in the

copstitutional formula given above. In the case of terebenthene

(Icevopinene), the figures are in agreement with the presence of one
para -linkage and one ethylene linkage, thus confirming Wallach's

formula. For terecamphene and borneocamphene, the author finds

numbers which also agree with the existence of one para-linkage and
one ethylene linkage ; his previous prediction that camphene would
be found to have no ethylene linkage was arrived at from Gladstone's

measurements, which differ from those now made. The formula

usually accepted for camphene, namely, CPr^(
'

)CMe, is
\Oil2*Oii2/

thus confirmed ; but whether terecamphene and borneocamphene are

isomeric or identical is at present doubtful. The determination of

the heat of combustion of the two substances by Stohmann gave
1466*7 cal. for terecamphene, and 1470"3 cal. for borneocamphene,
their manner of burning being also different. It appears, therefore,

probable that they are isomeric, but the isomerism is most likely due
to differences of position, and not of structure.

The examination of cymene gave results which agree well with
those obtained in the case of other benzene derivatives. With
methylindene, the figures agree approximately with the formula

CH:CH-C-CMe^ ^^^

ch:ch-c-ch2^ h. g. c.

German and Turkish Rose Oils. By C. U. Eckart (Ber.^ 25,
311).—In his paper on this subject (this vol., p. 203), the author
erroneously gave the old formula for dipentene, whereas, according

to Wallach's recent investigations, the latter is a compound of the

two optically active limonenes of opposite sign, analogous to racemic
acid ; accordingly both limonenes must be simultaneously produced
from the elaeoptenCj rhodinol {loc. cit.). A. R. L.

Terpenes from the Resin of Finns abies. By B. Kuriloff
(/. pr. Gliem. [2], 45, 123—133).—A large quantity of the resin was
subjected to steam distillation, and the oil obtained carefully fraction-

ated and freed from products containing oxygen by distillation over

sodium. It was separated into two portions boiling at tempera-
tures corresponding with terpene and isoterpene.

The terpene, after careful purification, was quite inactive, and
showed no rotatory power when examined in a tube 200 mm. long.

It boils at 157° (corr.) under 760 mm. The density is 08750 at

074°, and 0-8588 at 2074° ; coefficient of dilation = 0-00093 ; mole-
^ \

xjular refractive power P

—

-— = 71-48. When treated with hydro-
ex

gen chloride, it yields a monohydrochloride melting at 126-5°.

The fraction containing the isoterpene, after careful purification,

jielded an isoterpene boiling at 176-7° under 772 mm. pressure, and
having a specific rotatory power [aj^= —47'5. The density is 0-8627 at
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074°, and 0-8529 at 2074° ; coefficient of dilation = 0-00087 ; mole-
A — 1

cular refractive power P — = 73-28. When treated with hydro-
d

gen chloride, it yields a dihydrochloride melting at 48-5°. The
quantity of laevorotatory isoterpene obtained only amounted to 2 per-

cent, of the oil. It corresponds with the dextrorotatory isoterpene

obtained by Flawitzky in all particulars, except in the specific rota-

tation, which is —47-5, whereas dextroisoterpene gives +57-6.

From the above results it is concluded that the oil from Pinus ahies^

contains inactive terpene and laevorotatory isoterpene, together with
substances containing oxygen which w^ere not examined.

E. C. R.

Camphorone. By W. Koenigs and A. Eppens {Ber., 25, 260
—269).—Gerhardt and Lies Bodart (Annalen, 72, 293) obtained^

by distilling calcium camphorate, an oily compound, CgHuO, having
a peppermint-like odour, and boiling at 208°, which they named
camphorone. Fittig {Annalen, 110, 32 ; 112, 311) regarded it as

identical with the acetophorone obtained by treating acetone with
calcium oxide, as both compounds gave cumene on heating with
phosphorus pentoxide. Kachler (this Journal, 1872, 1011), by boil-

ing camphorone with nitric acid, obtained, besides oxalic acid, a.

crystalline, bibasic acid, CeHioOi, which he at first believed to be
adipic acid, but subsequently stated {Annalen, 166, 320) that it was
not.

Camphorone is obtained by distilling dry calcium camphorate,.

driving over the product in a current of steam, and repeatedly

rectifying it, when the chief portion passes over at 195—200^

(715 mm.) ; its composition, CgHuO, was established. The oxime
was obtained in a crystalline, but not entirely pure condition. The
hrmnodihromide, CgHnBraO, is formed when camphorone (2 grams)
is dissolved in carbon bisulphide (10 grams) and treated at 0° with a
solution of bromine (5 grams) in carbon bisulphide (5 parts) ; the liquid

i.s washed successively with solutions of sodium hydrogen sulphite

and sodium carbonate, and finally with water, the solvent evaporated,
and the product allowed to remain in a desiccator under diminished
pressure for a while. The yellowish oil, which has a penetrating-

odour, is then dissolved in alcohol, and water added until the
liquid becomes turbid, when colourless needles separate after a
time; these are collected and purified by repeated dissolution in

alcohol and precipitation with water. The pure compound is odour-
less, and scarcely soluble in cold water, although readily so in

ordinary organic solvents ; it commences to sinter at 49°, and melts-

at 52°, decomposing with the evolution of hydrogen bromide when
strongly heated. It will be seen therefore that camphorone behaves
towards bromine differently from the crystalline acetophorone (com-
pare Claisen, this Journal, 1876, i, 896). When camphorone (lO'

grams) is suspended in water, and treated at 0° with potassium per-
manganate (29 grams) in 4 per cent, aqueous solution, after decoloris-

ing the liquid with sodium hydrogen sulphite, driving over any
unattacked substance with a current of steam, boiling the filtrate with
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animal cliarcoal, acidifying with dilute sulphuric acid, and distilling,

formic and acetic acids pass over, whilst ether extracts a bibasic acid^

C6H10O4, from the residue; this when repeatedly crystallised from
benzene melts at 77*5°, and is identical with a-methylglutaric acid

(Wislicenus and Lirapach, Abstr., 1878, 783; Kiliani, ibid., 1883,

962). It is probable that the acid obtained by Kachler (loo. cit.) was
also a-methylglutaric acid, but it is not sufficiently characterised by
him to decide this question.

The authors adopt the following formulae for camphoric acid

and camphorone respectively (compare Briihl, this vol., p. 202),

I I ^^T!^^ and l„ 1,^ >C0, and thev interpret the above

described oxidation of the latter as follows :—
1

" I >-C0 + H.O
L'-tio'L'Me

-H 3O2 = CH3-C00H + H-COOH + COOH-CHa-CHs-CHMe-COOH.
In conclusion, the authors draw attention to the remarkable re-

semblance of camphorone to ditetramethylene ketone (Colman and
Perkin, Trans., 1887, 236). Both compounds have the same compo-

sition, boiling point, and characteristic odour ; it is, however, scarcely

conceivable, in light of the above formula for camphoric acid, that

the two compounds can be identical, and it is difficult to explain the

formation of a-methylglutaric acid from ditetramethylene ketone

;

furthermore, Colman and Perkin obtained a compound of their

ketone with sodium hydrogen sulphite, whereas the authors' observa-

tions confirm those of Limpricht, that camphorone does not combine
with that salt. A. R. L.

JVo^e.—Armstrong and Kipping (Proc, 1891, 188 ; 1892, 54) have

recently separated the ketone 1:2: 4-dimethylacetylbenzene from

the product of the action of concentrated sulphuric acid, or of zinc

chloride, on camphor. A. R. L.

Puleone, an Isomeride of Camphor. By P. Barbier (Compt.

rend., 114, 126—128).

—

Puleone, CioHigO, is the chief constituent of

commercial oil of pennyroyal {Mentha pulegium, Labiees), from which
it may be isolated by repeated fractionations. It is a colourless,

mobile liquid which smells strongly of mint, dissolves in alcohol,

ether, and benzene, but not in water, boils at 222—223°, and has a sp.

gr. of 0-9482 at 0°, and 0-9293 at 23°. It is dextrogyrate, the

rotatory power being [ajj, = +25-25". Its index of refraction at

14-i)° is 1-4833 and 1*4997, for the tin lines \ 645 and 452-6 respec-

tively. A liquid of the same composition which Kane obtained from
the same source {Phil. Mag., 13, 442) does not appear to be identical,

as it boiled at 182—183°.
Puleone, like camphor, contains a carbonyl group, as it combines

with hydroxylamine to form an oxime, puleonoxime, CioHielNOH,
which is a colourless liquid having a powerful odour, and boiling at

about 170° under a pressure of 48 mm. The oxime is soluble in

dilute sulphuric acid, but by boiling this solution is transformed into

a very unstable oil of the composition C10H15N.
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Puleone is oxidised by chromic acid mixture to acetic and carbonic
acids, and an acid, C7H12O4, which crystallises in slender, silky

needles, melts at 89—91°, is very soluble in water, alcohol, and ether,

and appears to be identical with the propylsuccinic acid obtained by
Wurtz from propylethenyltricarboxylic acid (Abstr., 1882, 948).
Bromine acts energetically on puleone, hydrogen bromide being
evolved, but an additive product is not formed, even at low tempera-
tures and on dilution, so that ethylene linkages do not occur in the
molecule. When puleone is treated with phosphoric chloride, hydro-
gen chloride is evolved, and a liquid derivative, C10H15CI, is formed,
and this in turn, when boiled for a long time, loses .the elements
of hydrogen chloride, and is transformed into a hydrocarbon, C10H14,

which boils at 177—179°, and appears to be identical with the cymene
yielded by camphor under similar treatment.

The formation of propylsuccinic acid from puleone may be held to

establish the presence of the group -C-CHPr'^-CHo-C- in the mole-
cule of the latter, and the author thinks, therefore, that it may

CHPr«-CH-CO
have the constitution )^^^ Att r^Tmr •

-r ^^xCH2 CH-CHMe Jn. W.

Fraxin and Fraxetin. By G. Kokrxer and P. Biginei.li

(Gazzetta, 21, ii, 452—454).—The authors confirm the previous
observations on the properties of fraxetin. It melts at 227°, and is

found by Zeisel's method to contain one methoxy-group.
jDimethylfraxetin is formed on boiling a solution of fraxetin

(2 grams), caustic potash (I'l gram), and methyl iodide (3 grams) in

methyl alcohol for six hours. The alcohol is distilled ofi', and the
solution extracted with ether. On evaporating the ethereal solution,

a crystalline product is obtained which separates from dilute alcohol

in small, yellowish rhombs, a : h : c = 07045 : 1 : 0-4096. It melts
at 103—104°. When heated at 100° in a closed tube with potash
and methyl iodide, methyl tetramethoxycinnamate is obtained. This
.substance, on hydrolysis in a closed tube at 100°, yields an acid which
is extremely soluble in alcohol, ether, and benzene, sparingly so in

cold water. It decomposes carbonates, and gives a barium salt

soluble in water. The acid could not be analysed owing to the small

quantity obtained.

Fraxetin most probably has the constitution represented by the
CH CH

formula OMe'C6H(OH)2<^ A/^' ^^^ ^*^ glucoside fraxin is there-

foreOMe-CeH(OH)(0-C„H,A)<Qj(l,Q. ^ j p

Pyridine and Piperidine Bases of the /3- Series. By C.

Stoehr {J.jpr. Chem. [2], 45, 20—47; compare Abstr., 1891, 219,

579).—This paper is a summary of the author's work on the /^-pyrid-

ine bases, and has nearly all appeared before.

The platinum compound, (C6H7N)2,HCl,PtCl4, is obtained when
/r^-methylpyridine platinochloride is repeatedly recrystallised ; it forms
pale-yellow lamince, and is sparingly soluble in cold water ; it begins

to melt at 210—212°, but is not fully melted until 220—224", when it

(
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dfecomposes. The zincochloride, (C6H7]S')2,ZiiCl2, crystallises in needles,

melts at 158°, and dissolves easily in alcohol and water (compare

Hesekiel, Abstr., 1886, 250). The argentonitrate, (CeH^'N),,AgNOs,

crystallises in lustrous prisms Avhich very easily lose some of the base

when heated.

y3-Methylpiperidine was obtained by the reduction of ^-methyl-

pyridine witli sodium and alcohol on the water-bath ; it boils at

125—126° (mercury column in vapour; 763 mm,), and its sp. gr. at

0°/4° = 0*8635. The nitrate crystallises in colourless, hygroscopic

laminas; the hydriodide melts at 158—159'^ (not 131°, Ladenburg,

Annalen, 247, 67) ; the hydrochloride crystallises from absolute

alcohol in thick, colourless aggregates of needles, melts at 171—172%
and is hygroscopic in air (compare Ladenburg, loc. dt.).

The platinum compound of ethylpyridine, (C7H9N)3,HCl,PtCl4, melts

with decomposition at 240", not 204—205° (de Coninck, Abstr., 1883,

740). The normal aurochloride, C7H9N,HAuCl4, melts at 130°, and
the modified aurochloride, CvHgNjAuCla, at 172—174° with decompo-
sition. The picrate melts at 128—130°. The foregoing constants are

identical for /J-ethylpyridine from brucine and for synthetical /J-ethyl-

pyridine, with the exception that the modified platinochloride of the

latter melts at 243°. The cadmioiodide of ^-ethylpyridine methiodide,

C7H9N3Mel,Cdl2, from the synthetical base melts at 125°; the platino-

chloride of the methochloride melts, with decomposition, at 210° ; the
mercurochloride of the methochloride, C7H9N,MeCl,2HgCL>, melts at
85—86°.

In a table, the author compares the melting points and boiling

points of y3-ethylpyridine from brucine and its derivatives with those

of synthetical y^-ethylpyridine and its derivatives, and concludes that

the two bases are identical.

^-Ethylpiperidine boils at 154—155° (mercury column in vapour)
;

it fumes in the air, and is only slightly soluble in water ; its sp. gr. at
0°/4° is 08711 ; it combines readily with carbon bisulphide. The
hydrochloride forms hygroscoj)ic needles, and melts at 141—142° ; the
hydriodide crystallises in hygroscopic needles, and melts at 123°

;

the picrate forms prismatic needles and prisms melting at 63° ; the
platinochloride forms prismatic crystals (with \ mol. H2O), and melts,

with decomposition, at 180°
; the aurochloride forms prismatic needles,

and melts at 112°, with decomposition; the nitrate, mercurochloride,

and cadmioiodide were obtained. A. G. B.

/3/3-Dimethyldipyridyl. By C. Stoehr andM. Wagner {Ber., 24,
4231—4233).

—

j3^-Dimethyldipyridyl is obtained from yS-methyl-

pyridine by a process similar to that employed for the preparation of
the aa-derivative (Abstr., 1890, 80 ; this vol., p. 75) ; the reaction

proceeds in the cold and is complete in about eight da^-s. The pro-
duct is a dark-coloured liquid mass containing unattacked sodium, and
may, without danger of explosion, be added to water ; the oily layer is

separated, dissolved in ether, the ethereal solution dried over solid

potash, and distilled, when about half the /3-methylpyridine employed
passes over at 170°, the thermometer quickly rising to 250", and
between this temperature and 300° a pale-yellow oil passes over
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which quickly solidifies, and is freed from the liquid portion by
treatment with .1 little alcohol and anhydrous ether. The pure
compound crystallises from dilute alcohol in large, lustrous, four-

sided, anhydrous tables, melts at 125°, sublimes easily, and is only
slightly volatile with steam ; it is sparingly soluble in hot w^ater,

less so in cold, but readily in alcohol and benzene. The hydro-
chloride, CiaHiaNaj^HCl, separates in small, lustrous crystals, when
•dry hydrogen chloride is passed into a solution of the base in absolute
iilcohol ; it sublimes without melting, and is very easily soluble

in water, its aqueous solutions giving a sparingly soluble bromide
on the addition of bromine. The platinochloride is very sparingly
soluble in water ; the mercurochloridc crystallises from dilute hydro-
chloric acid in thick, lustrous needles, and melts at 221—222°

; whilst

thepicrate separates from its hot aqueous solution in long, lustrous,

yellow needles, and melts at 230° with decomposition. The base
gives a compound with silver nitrate, sparingly soluble in cold water,
readily so in hot, and combines with 2 molecular portions of alkyl

halides. The methiodide, Oi2Hi2No(Mel)2, formed by treating the

base with methyl iodide at the ordinary temperature, crystallises

from boiling alcohol in lustrous, yellowish needles, carbonises at a
high temperature without melting, is readily soluble in water, and
gives a sparingly soluble cadmioiodide. A. R. L.

So-called 7-Bronioquinoline. By H. Decker (/. pr. Ghem., [2],

45, 47—55).—The orientation of the ^-bromoquinoline of La Coste
(Abstr., 1881, 741) and Glaus and Collischonn (Abstr., 1887, 159)
would be settled if the bromoquinoline could be converted into Baeyer
and Bloem's 4'-bromocarbostyril (Abstr., 1883, 196).

For this purpose, 10 grams of the bromoquinoline were dissolved in

sulphuric acid, and the solution poured into 5 litres of water ; after

neutralisation with sodium hydroxide, boric acid, and solution of

bleaching powder were added. After one night, hromopseudochloro-

carhostyril, CgHsBrONCl, crystallised out. This compound melts
about 170° when quickly heated, solidifies again as the heat is con-

tinued, and melts finally at 222° ; when slowly heated, it melts at 222°

only. When it is dissolved in hot concentrated sodium hydroxide
solution, sodium bromocarbostyril crystallises on cooling; this is

decomposed by water with the formation of bromocarbostyril.

The bromocarbostyril thus obtained crystallises from alcohol in

small prisms which melt, at first, at 248°, but at 253° after several

recrystallisations. It dissolves in hot alcohol, benzene, hot water,

cold concentrated acids, and dilute alkalis. It sublimes unchanged.
Baeyer and Bloem's 4- bromocarbostyril melts at 266°, and is, there-

fore, not identical with the bromocarbostyril in question, for which
the only remaining orientation is 3'-bromo-2'-hydroxyquinoline. The
so-called 7-bromoquinoline is thus shown to be 3'-bromoquinoline, and
all the compounds which Glaus and his co-workers have described as
4 '-derivatives are really 3'-derivatives. In support of his position

the author compares the behaviour of this bromoquinoline with that

of 3-pyridine derivatives, and points out that this bromoquinoline is

as stable when heated with water and alkalis or acids as /3-bromo-
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pyridine ; lie also points out that Skraup's derivative of kynnrin
(Abstr., 1890, 174) should be 4'-chloroquinoline. Srpek*s orienta-

tion 'of the compound obtained by fusing the bromonicotinic acid

derived from this bromoquinoline with potassium hydroxide, as 4'-hydr-

oxypyridine, is pronounced to be rash in the absence of knowledge
as to how fusion with potassium hydroxide may alter orientation.

A dibromoquinoline melting at 97°, a tribromoquinoline melting at

174°, and a nitrobromocarbostyril melting, with decomposition, at

308—310°, were prepared in connection with this investigation.

A. G. B.
Benzimidazoles. By E. Bamberger and J. Lorenzen (Ber., 25,

269—273).—The analogy which might be expected to exist between
quinoline and benzimidazole bases is not apparent in so far as the

capability of the two for taking up additional hydrogen atoms is con-

cerned, for whereas the former are readily hydrogenised, the latter with-

stand even the action of concentrated hydriodic acid and phosphorus
at a high temperature. It was decided from experiments carried out in

the manner given by Niementowski (Abstr., 1886, 544) that the for-

mation of the anhydro-base (methylbenzimidazole) takes place as

follows:—C6H4<^g!(.0^^ = H20 + C6H4<^^>CMe. This and

the two following papers deal with 2 : 2'-dimethylbenzimidazole,

a compound obtained by reducing 3:4: 1-nitracetamidomethyl-

benzene, and Avith other compounds of the same series, principally to

ascertain to what extent the analogy subsists between them and
the corresponding quinoline derivatives. Experimental details are

reserved for a paper to be published in the Annalen. The group NH
in benzimidazoles exhibits acidic properties, the hydrogen atom being
displaceable by sodium and silver, and when the adjacent group is

CH or CPh, the compound even dissolves in aqueous alkalis, and its

acidic properties may be still further enhanced by displacing an atom
of hydrogen in the benzene nucleus by NO2. The hydrogen of the
NH group may be displaced, through the medium of the silver deriva-

tive, by acetyl, but the resulting compound is hydrolysed on boiling it

with water ; it may also, conti^ry to Hiibner's statement, be dis-

placed by benzoyl, but all attempts have failed to displace it by NO,
or the residues -COOEt and -CHMe-COOEt. By the action of

bleaching powder on benzimidazoles, chlorimides are produced from
which chlorine is evolved at the ordinary temperature on treatment
with concentrated hydrochloric acid, and when these are boiled with
benzene the chlorine atom is exchanged for an atom of hydrogen

NCI
in the benzene nucleus; thus the compound CeHaMe^ -j^^CMe

NH
yields C6H2ClMe'<_ -jy^^CMe ; the latter compound forms a

chlorimide, in a similar manner to the original benzimidazole, which
undergoes intramolecular change on boiling with benzene, and in this

way all the hydrogen of the benzene nucleus may be displaced by
NCI

chlorine ; the ultimate compound, C6Cl3Me<^ -j^^CMe, being un-

attacked by boiling benzene. A. R. L.
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Benzimidazoles. By E. Bambergkr and B. Berl^ {Ber., 25,
274—278; 278—281).—"2 : 2'.Dimethylbenziniidazo]e, like 2 : 2'-di.

methylquinoliiie, yields crystalline compounds with plithalic anhydride,
benzaldehyde, and chloral, of the formulae :

—

C6H3Me<^^>C-CH:C20o;CBH4, C6H3Me<^^>C-CH-CHPh,

and C6H3Me<5^>C-CH:CH-CCl3 respectively. The two phthalones

agree in chemical, physical, and also in tinctorial properties, but the
compound of chloral with 2 : 2'-dimethylbenzimidazole is hydrolysed
by boiling with water, whereas the corresponding quinoline derivative

is not. 2-Methylbenzimidazole yields a coloured condensation product

with phthalic anhydride, C6H4:C202:CH-C6H3<5^>CH, but it

differs in its properties from the phthalones. 3-Methy1quinoline
yields a crystalline derivative with chloral, which is being investi-

gated, but does not condense with phthalic anhydride. The primary
oxidation product of 2 : 2'-dimethylbenzimidazole is the acid

COOH*C6H3<^_ ^^CMe, which corresponds in its behaviour with

2'
: 2-methylquinolinecarboxylic acid, yields a phthalone, and when

passed over heated lime, gives the base C6H4<^_ -j^^CMe, identical

with the anhydro-base obtained from orthonitracetanilide or ortho-

acetylphenylenediamine ; whilst, by more energetic oxidation, the

bibasic acid, COOH-C6H3<_^>C-COOH, is produced. The acid

CGH3Me<:^_ -jy^^C'COOH, obtained by carefully oxidising beuzyl-

idenimidazole, decomposes by heating into the base C6H3Me<^_ ^^CH,
which is identical with that obtained from 2:3: 5-diamidotoluene.
The authors draw attention to the ease with which the last-mentioned
acid, which contains its carboxyl in position 2', is decompos-^d, the
corresponding quinolinecarboxylic acid exhibiting a similar be-
haviour. The methylbenzimidazoles containing the methyl group in
the benzene nucleus are very readily oxidised ; for example, the
2-methyl-derivative is easily converted into the carboxylic acid,

which behaves in every respect as the homologue of 2'
: 2-methyl-

benzimidazolecarboxylic acid (see above). When benzimidazole is

oxidised with potassium permanganate, it yields Maquenne's

glyoxalinedicarboxylic acid, CH<;
p.roOTT'

^^^^^^' ^^^en heated,

decomposes into Debus' glyoxaline, the constitution of which may

therefore be regarded as CH<[ I .

N—CH
The authors failed to obtain a benzoyl derivative from 2 : 2'-di-

methylbenzimidazole. When, however, benzimidazole is treated by
the Baumann-Schotten method, it yields a compound, C^^i^i^H'CBz),
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too^ether with, formic acid, and this is convertible into Hubner's

2'-plienylbenzimidazole, C6H4<^_-j^^CPli, and benzoic acid. A
similar benzoyl derivative is obtained from 2-raetliylbenzimidazole,

which gives Hiibner's 2 : 2'-methylphenylbenzimidazole and benzoic

acid, and also from nitrobenzimidazole. These reactions are the
more remarkable when the stability of the reacting compounds is

considered, thus :—bases which withstand the action of alkalis, acids,

and reducing agents, and may be heated at a high temperature with-
out alteration, are decomposed as above described by treatment with
benzoic chloride and alkali at 0^. A similar case in the quinoline

series will be published later, by Bamberger and Williamson. When
glyoxaline is treated with benzoic chloride and alkali at 0°, it yields,

besides formic acid, dibenzoyldiamidoethylene, C2H2(NHBz)2, a com-
pound which crystallises well. These decompositions appear to be
dependent on the presence of the group -N'C'N-; pyrroline and
pyrazole do not behave in an analogous way. A. R. L.

Etard's Glycoline and Stoehr's Dimethyldiazine. By M.
Dennstedt (Ber., 25, 259—260).—The base obtained by Etard
(JaJiresb., 1881, 509 and 970) by distilling glycerol with ammonium
chloride, to which he gave the name glycoline, is, doubtless, identical

with Stoehr's dimethyldiaziue (this vol., p. 507) ; it has, most prob-
ably, the composition C6H10N2, and, when treated with nitrous acid,

it yields an oil which gives Liebermann's reaction. F. S. K.

Tetrahydropyrazine. By L. Garzino {Gazzetta, 21, ii, 497—504).
—A mixture of etbylenediphenyldiamine (10 grams), bromaceto-
phenone (18'7 grams), and anhydrous sodium acetate (7*5 grams) is

gradually heated to 100° for half an hour. After cooling, the mass is

powdered and extracted with water to remove sodium bromide.
The residue is now digested with boiling alcohol (9—10 parts)
for 24 hours, washed with alcohol, suspended in water, heated
on the water-bath until no further odour of bromacetophenone is

observed, and finally evaporated to dryness. On treatment with
ether, the greater portion, consisting of a pyrazine derivative, dis-

solves, whilst a smaller portion (2 grams) remains undissolved, and
is purified by digesting for a day with cold alcohol. It is now col-

lected and recrystallised several times from a mixture of alcohol
and benzene. In this way diacetophenoriethylenediphertyldiamine,

C2H4(NPh*CH2*COPh)2, is obtained, crystallising in yellow, prismatic
needles, and melting at 170— 172°. It is very soluble in acetic acid,

less so in benzene and chloroform, and only sparingly in alcohol, ether,

and carbon bisulphide. It is not decomposed by aqueous potash, but
alcoholic potash decomposes it, with formation of a red substance
soluble in ether. Its solution in acetic acid turns emerald-green when
heated with phenylhydrazine.
The ethereal solution filtered from the crude diacetophenone-

ethylenediphenyldiamine is evaporated to dryness, dissolved in cold
ether, filtered, again evaporated to dryness, and the residue re-

peatedly crystallised from a mixture of alcohol (9 parts) and
VOL. LXII. 2 u
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benzene (1 part). Splendid hexagonal scales of triphenyltetraJiydro-
pTT .ptJ

pyrazine, PhT^<^p-rTtp, p]>NPh, are thus obtained. It melts at

129—131°, and is very soluble in benzene, chloroform, and ether, less

so in alcohol. It dissolves to a green solution in acetic acid, and is

precipitated unaltered by water from its solutions in hydrochloric

and concentrated sulphuric acid. Mercuric chloride, silver nitrate,

aud auric chloride are reduced by its alcoholic solution ; with ferric

chloride solution, a green colour, soon turning to iutense yellow, is

obtained.

If bromacetophenone and ethylenediphenyldiamine are heated
together at 100° without sodium acetate, much hydrogen bromide is

evolved, but nothing but the unaltered diamine could be separated

from the product. Sodium carbonate may be substituted for the
sodium acetate without affecting the result. W. J. p.

Synthesis of Pyrazolone Derivatives. By L. Lederer (/. pr.

Chem. [2], 45, 83—94).—By the condensation of ethyl acetoacetate

and phenylhydrazine, Knorr obtained a phenylmethylpyrazolone

which yields antipyrine hydriodide when treated with methyl iodide.
pQ p-nr

He gives to antipyrine the formula NPh<^^^^ ii^^ . He considers

ethyl acetoacetate as a ketone, and hence the phenylmethylpyrazolone

has the formula NPh<'^^ . JL,r ? and then he explains the conversion^N : CMe ^

of this compound into antipyrine as due to the formation of an
additive compound which undergoes spontaneous molecular change.

Nef considers that ethyl acetoacetate behaves as ethyl hydroxy-
CO'CH

crotonate, and hence arrives at the formula NPh<'^^-r^ l\^^ for the
NH-CMe

pyrazolone derivative, and this formula clearly explains the formation

of antipyrine. The author has attempted to settle the question by a
synthesis of the pyrazolone from phenylhydrazine and /3-halogen-

butyric acid. This synthesis requires the formation of symmetrical
phenylhydrazinebutyric acid, NHPh-NH-CHMe-OHa'COOH, as

primary product, whereas the results show that the asymmetrical
compound, NHa-NPh-OHMe-CHz'COOH, is formed. The latter

yields a pyrazolone derivative of the formula ]S'Ph<^
*nrk'

^^*^'

finally, a compound having a very great resemblance to antipyrine,

but not identical with it. The author proposes to call the pyr-

azolone,NH<^| , isopyrazolone, and the antipyrine-like com-

pound, isoantipyrine.

Potassium ^-bromobutyrate is dissolved in 2J times the quantity
of water, mixed with sodium acetate and the calculated quantity of

phenylhydrazine, and allowed to remain in a vacuum at the ordinary
temperature for 24 hours. The reaction is completed by warming on
the water-bath, the mixture being frequently shaken ; after cooling, it
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is extracted with ether. The aqueous solution retains most of the

plienylhydrazinebutyric acid, which can be extracted with chloroform

;

whilst phenylmethylhydroisopyrazolone is found in the ethereal solu-

tion, and is purified by crystallisation from benzene.

Asymmetrical phenylhydrazinebutyric acid,

NHs-NPh-CHMe-CHa-COOH,

crystallises from alcohol in silvery leaflets, melts at 111°, and is easily

soluble in hot water, alcohol, and chloroform, but only sparingly in cold

water and ether ; it quickly reduces silver nitrate and Fehling's solu-

tion in the cold, and is stable in the presence of alkalis, less so in the

presence of acids.

Phenylmethylhydroisopyrazolone, NPh<^ i , is obtained by

heating the preceding compound (0*5 gram) with concentrated sulph-

uric acid (2 grams) for | hour at 100°. The mixture is diluted with

water, neutralised with ammonia, and extracted with chloroform.

It crystallises from benzene in two modifications, the stable modifica-

tion separating in transparent, pale-red, short prisms, whilst the

labile forms colourless tablets which become opaque when separated

from the solvent. It dissolves easily in chloroform, hot alcohol, and
hot benzene, more sparingly in hot water, separates from alcohol in

colourless crystals, melts at 127°, dissolves easily in sodium hydrox-

ide, and is reprecipitated by carbonic anhydride. Its solutions turn

rose-red on exposure to air. It reduces silver nitrate solution with the

production of a blue dye, and gives a carmine-red coloration with
sodium nitrite in dilute acetic acid. When methylated, it yields a
derivative which melts at 160°, and tastes like antipyrine. The

CHMe-CH.,
<icetyl derivative, N'Ph<^ i

, is obtained by heating it with

acetic anhydride for some hours in a reflux apparatus. It crystallises

from ether in colourless, rhomboidal crystals, melts at 79°, is easily

hydrolysed by warming w^ith dilute acids and alkalis, and is easily

soluble in ether, chloroform, and benzene, sparingly so in water. In
neutral solutions, it is stable towards oxidising agents ; in alkaline

or acid solutions, it is converted into phenylmethylisopyrazolone.

Phenylmethylisopyrazolone, NPh<] A/^j is obtained by adding

the calculated quantity of ferric chloride to a warm alcoholic solution

cf the above hydroisopyrazolone. The mixture is poured into water
and extracted with chloroform. On distilling off the chloroform, the

isopyrazolone is obtained pure. It crystallises in colourless needles,

melts at 167°, and also occurs in another modification which melts at
157° and is easily converted into the first modification. It dissolves

in dilute alkalis, is reprecipitated by carbonic anhydride, is easily

soluble in benzene, chloroform, and alcohol, sparingly so in water.

Phenyldimethylisopyrazolone {Isoantipyrine) , ^P^^^Cxjiiyr Ark' ^® ^^"

tained by heating phenylmethylisopyrazolone with methjd alcohol
•and a slight excess of methyl iodide in a sealed tube for some hours

2 u 2
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at 100°. The alcohol is then distilled off, the residue extracted with
water, the solution decolorised with sulphurous acid, precipitated
with potassium carbonate, and the isoantipyrine extracted with
chloroform. It crystallises in large, yellowish tablets, melts at 113°,

is very easily soluble in water and alcohol, easily in chloroform, hot
benzene, and hot toluene, but only sparingly in ether, and is a strong
base. The platinocMoride forms dark-yellow crystals, melts at 192

,

and is more soluble in water than the corresponding antipyrine
derivative. The picrate is obtained in bright-yellow needles by
mixing aqueous solutions of isoantipyrine and picric acid, and melts
about 168°. The ferrocyanide is obtained as a white, crystalline pre-

cipitate on adding potassium ferrocyanide to a faintly acid solution

of isoantipyrine. The salicylate is sparingly soluble in water. Iso-

antipyrine also resembles antipyrine in its behaviour towards ferric

chloride, sodium nitrite, nitric acid, and bromine. With ferric chlor-

ide, it gives a dark-red coloration. Sodium nitrite colours the faintly

acid solution emerald-green ; the colour remains unaltered for many
hours in dilute solutions ; in more concentrated solutions, yellowish-

green, oily drops are soon deposited, and by strongly cooling the

solution, the nitroso-com-ponnd can be obtained in moss-green needles^

which explode at 155". Nitroisoantipyrine is obtained as a crystalline

precipitate by dissolving isoantipyrine in cold nitric acid, cautiously

Avarming the solution until it begins to turn red, and then pouring it

into water ; it melts at 210°. The bromide crystallises out on allow-

ing an acetic acid solution of isoantipyrine and bromine to remain
for a time. Isoantipyrine does not yield a crystalline compound with
benzaldehyde. E. C. R.

Synthesis of 1 : 3-Phenylpyrrodiazolecarboxylic Acid, 3-

Methylpyrrodiazole, 3-Pyrrodiazolecarboxylic Acid, and
Pyrrodiazole. By A. Andreocci (Ber., 25, 225—230).—When

NPh'CH
1 : 3-phenylmethylpyrrodiazole, I ^^, is oxidised with potas-

sium permanganate in alkaline solution, it is converted into 1 : 3-

phenylpyrrodiazolecarboxylic acid, which is identical with Bladin's
phenyltriazolecarboxylic acid (compare Abstr., 1891, 472). This,

acid is decomposed on heating, yielding 1-phenylpyrrodiazole, which
is, doubtless, identical with Bladin's phenyltriazole

;
phenylpyrro-

diazole melts at 47°, and boils at 266° under a pressure of 760 mm.

Methylpyrrodiazole, I

. ^N", is obtained when 1 : 3-phenyU

methylpyrrodiazole is oxidised with potassium permanganate in acid

solution ; it is a colourless, crystalline, deliquescent compound, melts

at about 93—94°, boils at 265° under a pressure of 760 mm., and is

very readily soluble in water and alcohol, but more sparingly in light

petroleum ; it gives with an ammoniacal solution of silver nitrate an
amorphous precipitate, and forms a crystalline platinochloride which
is soluble in water.

NH-N
Pyrrodiazolecarhoxylic acid, I ^ ^C'COOH, prepared by oxidis-
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ing tlie preceding compound with an alkaline solution of potassium

permanganate, is a colourless, crystalline powder, almost insoluble in

-water, ether, and alcohol, but soluble in alkali carbonates.

Pyrrodiazole, I ^N, is formed when the carboxylic acid is

heated alone at 120°, or boiled with water; it melts at 120—121°,

boils at 260°, sublimes in needles, and is very readily soluble in water

and alcohol, but only moderately easily in ether ; it forms compounds
with copper, mercury, and silver, and with hydrogen chloride, it yields

«, crystalline hydrochloride. F. S. K.

Triazole Derivatives. By J. A. Bladin (Ber., 25, 174—183).

—

In his previous communications, the author has shown that phenyl-

methyltriazole derivatives are readily obtained by the action of acetic

acid on dicyanophenylhydrazine (Abstr., 1885, 980: 1887, 138).

Other acid anhydrides may be substituted for acetic anhydride. From
NPh-I^

the nitriles, CN'C<^ 1 1 , thus obtained the other derivatives may

be prepared in the usual manner.
Fhenylethyltriazolecarhoxylic acid, CaNaPhEt-COOH, is obtained

from the corresponding nitrile (Abstr., 1885, 980) by boiling it with

an excess of potash until no more ammonia is evolved, and carefully

adding hydrochloric acid. It crystallises from benzene in small,

colourless crystals melting at 144—145°, and from alcohol in large,

well-developed crystals melting at 122—123°, the lower melting

point being probably due to the presence of water of crystallisation,

which is not evolved over sulphuric acid in a vacuum. The methyl

ether melts at 41° ; the ethyl ether is a colourless oil ; the alkali

salts are readily soluble in water ; the silver salt is a white, micro-

orystalline precipitate ; and the copper salt, (C2N3PhEt*COO)2Ca +
-S^HzO, crystallises in lustrous, bluish-green plates, which lose their

water of crystallisation at 120°. The hydrochloride,

C2N3PhEt-COOH,HCl,

"Crystallises from boiling hydrochloric acid in small, colourless plates

which are decomposed by water.
When the alcoholic solation of the crude nitrile is treated with a

few drops of aqueous potash, then with 3 per cent, hydrogen per-

oxide, warmed, and mixed with hydrochloric acid, it is converted into

the coiTesponding amide, CzNaPhEt'CO-NHg, which crystallises from
-alcohol in colourless groups of small prisms, melts at 152—152*5°,

and is sparingly soluble in water and ether. The corresponding thi-

umide, CjNaPhEt-CS-N'IIz, is prepared by passing hydrogen sulphide

into the alcoholic solution of the crude nitrile, to which a little

•ammonia has been added ; it crystallises in hard, sulphur-yellow

prisms, and melts at 149-5—150°.

The nitrile of phenylpropyltriazolecarboxylic acid is readily ob-

tained by heating dicyanophenylhydrazine with butyric anhydride
;

t>ut as it does not crystallise it was converted at once into the
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acid in the manner described under the ethyl derivative. Fhenyl-

propyltriazolecarhoxylic acid, CgNaPhPi'^'COOH, crystallises from
dilute alcohol in colourless, almost cubic crystals, and melts at

160'6—161° with evolution of gas and formation of a colourless oil,

which is probably phenylpropyltriazole. It yields a readily soluble

hydrochloride which is decomposed by water ; the methyl and ethyl

salts are colourless oils ; the potassium and ammonium, salts are very
readily soluble ; the silver salt forms a voluminous, white precipitate,,

which readily becomes granular ; and the copper salt, with f mol. H2O,
which is evolved at 170°, forms pale-blue, microscopic needles, the

crystals retaining their colour, on further heating, until decomposi-

tion commences. The amide, C2N3PhPr"*CO*NH2, obtained by allow-

ing the methyl or ethyl salts to remain with concentrated ammonia,
crj^stallises from benzene in colonrless, spherical groups of prisms, and
melts at 122—122-5° ; the thiamide, CsNaPhPr^-CS-NHa, prepared by
the action of hydrogen sulphide on an alcoholic solution of the crude
nitrile, crystallises from benzene in spherical aggregates of lustrous

prisms, and melts at 130—130'5°.

FhenylisopropyUriazolecarhoxylic acid, CoNsPhPr^'COOH, is ob-

tained in a manner similar to its lower homologues, and crystallises

from benzene in small, colourless prisms containing benzene of crys-

tallisation, which is evolved at 100°, the acid then meltiug at 135°,,

with evolution of gas and formation of a colourless oil, apparently

phenylisopropyltriazole. The hydrochloride forms colourless crystals,,

and is decomposed by water ; the methyl salt forms colourless druses
of crystals, and melts at 75—76° ; the ethyl salt is a colourless oil..

The alkali salts are readily soluble in water ; the silver salt forms
microscopic plates ; and the copper salt, with 2| mols. H2O, forms sky-

blue needles which lose their water of crystallisation at 170°, and
become emerald-green at 185°. The amide crystallises from dilute

alcohol in colourless needles, and melts at 127'5—128°
; the thiatnide

crystallises from benzene in sulphur-yellow prisms, and melts at
147—148°.
The following substances, analogous to some of those described

above, have also been prepared : the methyl salt of phenylmethyltriazole-

carboxylic acid, which crystallises from dilute alcohol in spherical groups
of hard, colourless needles, and melts at 101—105*5°

; the thiamide of

the same acid, which forms sulphur-yellow prisms, and melts at 382° •

the thiamide of diphenylthiazolecarhoxylic acid, C2N'3Ph2*CS*NH2^
which crystallises from benzene in sulphur-yellow needles containing^

benzene of crystallisation, and loses the latter at 110°, the substance-

then melting at 170*5—171*5°
; and the thiamide of phemjlteterazolcarh-

oxylic acid, CN4Ph*CS*NH2, which crystaUises from alcohol in arge,

sulphur-yellow plates, and melts at 168—169°. H. Gr. C.

Ethyl and Methyl Morphine Carbonates. By R. Otto and
A. HoLST {Arch. Pharm., 229, 618—628).—With the potassium
derivative of morphine, ethyl and methyl chlorocarbonates react
very readily and perfectly. 10 grams of morphine is dissolved in
sufficient potassium hydroxide solution (10 per cent.) to allow of a
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slight excess of potasli being present:. Solution of ethyl or methyl
chlorocarbonate (10 per cent.) in benzene is added in such quantity
that a slight excess of the chlorocarbonate is also present. The
two solutions are then agitated together, and the reaction takes
place almost instantly, with formation of ethyl or methyl morphine
carbonate. The carbonates remain dissolved in the benzene, and,
after distilling off the solvent, they are left as yellowish, amorphous,
brittle masses, similar to varnish, and become strongly electrical

Avhen rubbed. The methyl salt, CnHjgNOs'O-COOMe, melts at
116—120°; the ethyl compound, CnHisNOo/O'COOEt, at 113°. In
this form they seem to contain benzene. They are readily soluble in
benzene, alcohol, ether, chloroform, ethyl acetate, and carbon bisulph-
ide ; water dissolves but small quantities, the solutions being strongly
alkaline. They react with most of the alkaloid reagents, but not
with tannin. With acids, they react as monacid bases, and form well-
defined salts. Those of the 'methyl compound which are described
are the normal sulphate, a white, crystalline powder, soluble in water
and alcohol, and melting at 225°

; the hydrochloride, very soluble in
water; the platinochloride, a yellow, crystalline precipitate. The salts

of the ethyl compound are the normal sulphate, the hydrochloride, and
platinochloride, which are similar to the corresponding salts of the
methyl compound, and the neutral oxalate, a white, crystalline sub-
stance, which crystallises v/ith 2 mols. HgO.

Ethyl and methyl morphine carbonates are decomposed by the
alkalis and by ammonia, morphine being set free. The same change
occurs by simply boiling the solutions in water, and slowly, by contact
with the atmosphere at the ordinary temperature.
The behaviour of these carbonates at a high temperature was ex-

amined. It appeared possible that carbonic anhydride might be
liberated, with formation of codeine. Both the compounds yielded
carbonic anhydride at 110—120°, in almost exactly the theoretical

amount required for the loss of 1 mol. CO2 from 1 mol. of

the base ; but no codeine could be detected in the residue. The
residue reacted with the usual alkaloid reagents. The physiological

action of the two double carbonates was somewhat similar to that of

codeine, and dissimilar from that of morphine. J. W. L.

Action of Hydriodic Acid on Cinchonine. By E. Lippmann
and E. Fleissner (Monatsh., 12, 661

—

666 ; compare Abstr., 1891,
1517, and Pum, this vol., p. 514).—The authors have repeated some
of their experiments on the formation of hydriodocinchonine,
C19H23N2OI, with the result that they confirm the statements made
in their former communication (this vol., p. 83). Hydriodocinchonine
may also be obtained by decomposing in the cold with aqueous am-
monia the dihydriodocinchonine, which the authors have prepared by
a method similar to that described by Pum {loc. cit.). The authors
have obtained a compound melting at 187—190°, and apparently
indentical with Pum's dihydriodocinchonine, by dissolving in hot
alcohol molecular proportions of hydriodocinchonine and dihydriodo-

cinchonine hydriodide (compare Ptim, loc. cit.). On cooling, a mass of
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white needles separated, which, on analysis, gave numbers closely

corresponding with those required by the formula C38H48N4O2I4.

G. T. M.

Action of Hydriodic Acid on Quinine and on Quinidine. By
A. Schubert and Z. H. Skraup {Monatsh., 12, 669—690; compare
Abstr., 1891, 1517; Skraup, this vol., p. 83; and Lippmann and
Flcissner, this vol., p. 81).—When anhydrous quinidine is warmed
with colourless hydriodic acid of sp. gr. 1*7, and the resulting dark-

yellow solution is allowed to remain in the cold for some days, a crys-

talline mass of reddish-yellow plates is formed which, on treatment
with potash, is resolved into the two substances dihydriodoqulnidine

hydriodide, O20H261^20212,11 1, and dihydriodoapoquinidine hydriodide,

Ci9H24lS'202l2,lll. If the alkaloid is heated for three hours at 100°

with a more concentrated acid (sp. gr. 1"96), the sole product is

dihydriodoapoquinidine hydriodide, whereas if the action takes place

at the ordinary temperature, and in absence of light, dihydriodo-

quinidine hydriodide alone is formed.

Dihydriodoquinidine hydriodide crystallises from alcohol in large,

yellow plates, melts at 230°, is insoluble in potash, and, on the addition

of alcoholic ammonia at the ordinary temperature, is converted into

dihydriodoquinidine, C2oH26N202l2- This compound is only slightly

soluble in alcohol, and is almost insoluble in water. It melts at

218—220°, decomposes at 228°, and forms an oxalate,

^201126^20212, C2H2O4,

which crystallises in yellow, microscopic needles, and a hydro-
chloride, C2oH26N202l2,HCl, which crystallises in small grains.

Dihydriodoapoquinidine hydriodide melts at 252°, is soluble in

potash, and, on addition of alcoholic ammonia, furnishes the base
Ci9H24lSr202l2, which forms a crystalline hydrochloride,

Cx9H24N202l2,HCl,

and nitrate, 0191124X20212,11^03.

A base of the composition C2oll2ilSr202, and therefore isomeric with
quinidine, is obtained on warming an alcoholic solution of dihydr-
iodoquinidine hydriodide with silver nitrate. It melts at 78— 79°,

and is dissolved by acids, yielding solutions which have a blue
fluorescence and are turned green on the addition of chlorine and
ammonia. Dihydriodoapoquinidine, when similarly warmed with
silver nitrate, gives the base CigHgoNaOo, which melts at 157°, and
forms, with acids, solutions having a slight green fluorescence, and
yielding a green coloration with chlorine and ammonia. This base
appears also to be formed on Jong-continued heating of dihydriodo-
apoquinidine (1 mol.) with aniline (3 mols.) at 100°.

When anhydrous quinine is heated at 100° with hydriodic acid of

sp. gr. 1"7, a substance which melts at 228—230°, and gives num-
bers corresponding with the formula 0201124^002,3H1 (compare Lipp-
mann and Fleissner, loc. cit.), is obtained. It appears to be a mixture,

since, on treatment with cold alcoholic ammonia, it yields two
distinct bases having the composition C20H25N2O2I and C20II26N2O2I2,

respectively. The former, hydriodoquinine, the chief product, is
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soluble in alcohol, but almost insoluble in ether, and melts at

155—160°, with decomposition ; its solution in dilute acids shows a

blue fluoresce nee, and gives a brownish-yellow precipitate with
chlorine and ammonia.

If quinine is treated with a stronger acid (sp. gr. 1*96), methyl
iodide is evolved, and a substance of the composition 0i9H22N'2O2,3HI

obtained. It melts at 236—238°, is insoluble in potash, and is most
probably a mixture of Ci9H23N202l,2HI and Cj9H24N202l2,Hr, since it

gives with alcoholic ammonia in the cold the two bases C19H24N2O2I3

and C19H23N2O2I respectively. The former is the chief product; the

latter gives a bright yellow oxalate, Ci9H23N202l,C2H204, which melts

at about 187°. G. T. M.

Alkaloids of Berberis aquifolium and B. vulgaris. By G.

RiJDEL {Arch. Fharm., 229, 631—666).—The publications of Wacker,
of Hesse, and of Stubbe, on the alkaloids of the roots of Berberis

vulgaris, and those of Parsons (Abstr., 1882, 1140), of Jungk, and of

Stubbe on the alkaloids of the roots of Berheris aquifolium show that

each contains three alkaloids, and that they are in all probability the

same. The chemical form.ula and the exact description of the salts

were not, however, very perfectly defined, and the author has en-

deavoured to complete this part of the work.
The ground-up roots were in each case extracted with very dilute

acetic acid, and the extract was then concentrated to a syrup. Oxy-
acanthine was precipitated by sodium sulphate, berberine as acetone-

berberine (Gaze's method) and berbamine by the addition of sodium
nitrate.

Oxyacanthine, C19H21NO3.—The elementary analyses of the speci-

mens of this alkaloid, as obtained from the two different sources,

agreed closely with the above formula. The melting point lay

between 174° and 185°; the base appears to exist in an amorphous
and in a crystalline modification. It reacts with the usual alkaloid

reagents. The salts prepared were the normal sulphate,

(Cx9H2iN03)2,H2SO, + 4H2O,

white and crystalline ; the hydrochloride, Oi9H2iN'03,HCl + 2II2O,

prepared from the platinochloride by precipitating the platinum with
hydrogen sulphide, white and crystalline ; the platinochloride,

{Ci9H2iN03)2,H2PtCl6 + 5H2O, a yellow, amorphous salt which could
not be obtained crystalline ; and the aurochloride, Ci9H2iN03,HAuCl4
+ 4H2O, a golden-yellow, amorphous substance, which likewise could
not be obtained crystalline. These salts of oxyacanthine from different

sources were alike in all respects.

Berbamine, CigHiglSrOs, separated from the solution of the alkaloids

by the addition of sodium nitrate, was purified by precipitating the

solution of the sulphate with ammonia and recrystallising from
anhydrous ether. Thus obtained, it forms a fine, white, crystalline

mass. The specimens from both sources proved to be identical. The
following salts were prepared ; the normal sulphate,

(Ci8H,9N03)2,H2S04 + 4H2O,

crystalline ; the platinochloride, (Ci8Hi9N03)2,H2PtCl6 + 5H20,alight-
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yellow, amorplious powder; and the aurodiloride, CisHigNOsjHAuCU
+ 5H2O, a golden-yellow, amorplious powder.

Berberine, C2oHnN04, was most readily separated by Gaze's acetone

method. Acefconeberberine, C2oHnN04,C3H60, was obtained as a lemon-
yellow, crystalline powder ; acid berberine sulphate, C2oHnN04,H3S04,
prepared by treating^ acetoneberberine with dilute sulphuric acid, is a
pale-yellow, crystalline salt; the nitrate, C2oHi7N04,HN'03, prepared
by treating the acetone compound with the exact quantity of nitric

acid, is a crystalline, yellowish-red salt ; the platinochloride,

(C2oHnN04)2,H2PtCl6 + H2O,

prepared by precipitating the hot solution of the hydrochloride with
platinum chloride, is obtained as a yellow, crystalline precipitate ;,

the hydrochloride, C2oHi7]S'04,HCl + 4H2O, obtained by decomposing
the acetone compound with hydrochloric acid, is a light orange-

yellow-coloured salt.

Since Gaze found a " methylberberine " accompanying the berberine

which he obtained from hydrastis berberine, the author converted a
considerable quantity of his berberine specimen into hydroberberine,

by reduction with zinc and sulphuric acid, and searched very care-

fully among the crystals of hydroberberine which were obtained for

any second substance. No such other alkaloid could, however, be
found. J. W. L.

Constituents of Angostura Bark. By H. Beckukts and P.

Nehking (Arch. Fharm., 229, 591—617).—The bark of the Columbian
rutacea, Cusparia trifoliata, Engler {Galipea officinalis, Hancock), has
been examined by the authors.

80 kilos, of the coarsely-powdered bark was extracted with 75
kilos, of ether ; most of the ether was then distilled off, and the brown
residue extracted with dilute sulphuric acid. Wax and essential oils

were thus separated from the alkaloids, and, in addition, a greenish-

yellow, crystalline substance was precipitated ; it is the salt of a base
or bases, but it could not be obtained pure.

From the acid solution, four alkaloids, cusparine, cusparidine,

galipine, and galipicline were separated. The separation of these was,,

however, exceptionally difficult, since their solubilities are very similar^

and they were obtained pure only by means of (1) repeated fractional

crystallisation from their solutions in light petroleum
; (2) fractional

crystallisation of the respective sulphates from hot aqueous solution.

The residual bark, after extraction with ether, was extracted with
60 kilos, of alcohol, and the alkaloids, wax, and oils separated from
each other as from the ether extract. The same four alkaloids

were again obtained. The total quantity of impure bases which was
thus separated amounted to 595 grams, or 2*0 per cent.

Galipine, C20H01NO3, crystallises from light petroleum in slender,

lustrous, soft needles which are pure white. It melts at 115"5°. It

dissolves very readily in alcohol, chloroform, acetone, benzene, and
ether, but is only sparingly soluble in light petroleum. Its salts ar&
yellow, and crystallise like the base. The hydrochloride,

C2oH2iN03,HC],4H20,
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forms Instrons, yellow plates, very soluble in -warm water. The
hydrohromide, C2oH2iN03,HBr, crystallises in deep-yellow needles^

and is very soluble in water and alcohol. The hydrogen sulphate^.

CooH2iN03,H2S04, forms lustrous, yellow needles. The platmochloride^

(CioH2iNd3)2,H2PtCl6, melts at 174—175°, crystallises in very
small, yellow needles, and is almost insoluble in alcohol and in

water. The aurochloride, C2oH2iN03,HAuCl4, melts at 175—176°, and
crystallises in very small, brownish-red needles. The methiodidey.

C2oH2iN03,MeI, forms small, lemon-yellow needles which melt at 146°
;

it is soluble in alcohol and in hot water, insoluble in ether.

Galijoidine, C19H19NO3, crystallises from light petroleum in very-

light, silky, lustrous plates which are pure white. It is readily soluble

in alcohol, ether, benzene, ethyl acetate, and chloroform, less soluble in

light petroleum; it melts at 111°. The salts are pale yellow, are

readily soluble in hot water, and the solutions have a bitter taste.

The hydrocThloride, Ci9Hi9N03,HCl -f- 3H2O, forms pale-yellow needles,

soluble in warm water, but only sparingly soluble in cold water ; the

hydrohromide, Ci9Hi9N03,HBr, crystallises in minute, pale-yellow

needles, readily soluble in water and alcohol ; the aurochloride,

Ci9Hi9N03,HAuCl4, is precipitated as a mass of minute, chocolate-

brown needles ; it melts at 167°, and is almost insoluble in water and
alcohol ; the platinochloride, (Ci9Hi<)N'03)2,H2PtCl6, separates as a
voluminous, yellow, crystalline precipitate, very sparingly soluble in

water; it melts at 182°. The methiodide, Ci9Hi9]^r03,MeI, forms a fine,

yellow, crystalline powder, readily soluble in hot water and alcohol

;

it melts at 142°, and has an intensely bitter taste.

Cnsparhie, C20H19NO3, is comparatively easily separated from the
other bases, owing to the sparing solubility of its salts. It melts at

89°, and is readily soluble in alcohol, ether, choloroform, acetone, and*

benzene, more sparingly in light petroleum. Its salts are white
and sparingly soluble in water, more readily in alcohol. The hydro-

chloride, C2oHi9]Sr03,HCl -f 3H2O, crystallises in long, white needles,

very slightly soluble in water, readily in alcohol, and of a bitter taste ;.

the hydrohromide, C';oHi9N03,HBr, forms long, pale-yellow needles, of

bitter taste ; it is very sparingly soluble in water ; the sulphate,.

(C2oHi9lS'03)2,H2S04 H- 7H2O, crystallises in white prisms of a bitter

taste ; it is only sparingly soluble in water, more readily in alcohol

;

the aurochloride, C2oHi9N03,HAuCl4, forms a light-brown, voluminous
mass of minute crystals, melts at 165°, and it is almost insoluble in

water; the platinochloride, (C2oHi9N03)2,H2PtClG, forms minute,,

yellow needles, which may be recrystallised from hot water. It melts
at 179°. The methiodide, C2oHi9N03MeI, forms lustrous, yellow needles,,

of intensely bitter taste, melting at 186°.

Ousparidine, Ci9HnN03, crystallises from light petroleum in minute,,

slender, white needles. It melts at 78°, and dissolves readily in chloro-

form, alcohol, ether, and ethyl acetate, less readily in light petr-

oleum. The salts are white and of bitter taste ; they are less soluble
than those of galipine and galipidine, but more readily than
those of cusparine. The hydrochloride, Ci9HnN03,HCl + SHoO, is

precipitated as a white, voluminous mass of crystals, which melt
very readily ; it is sparingly soluble in water, more readily in alcohol.
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and has a bitter taste. The hydrohromide, Ci9Hi7NO;j,HBr, crystallises

from water in well-formed prisms, which are anhydrous ; it is

sparingly soluble in hot water, almost insoluble in cold water, more
readily soluble in alcohol. The sulphate, (Ci9Hi7N03)2,H2S04 -f- SHaO,
separates as a crystalline precipitate when cusparidine is exactly

neutralised with sulphuric acid; it is moderately soluble in water,

«till more readily in alcohol, and has a very bitter taste. The auro-

•chloride, Ci9Hi7N03,HAuCl4, separates as a voluminous, brown mass
of minute crystals ; it is anhydrous, and melts at 167°. The
platinochloride, (Ci!,Hi7N03)2,H2PtCl6, forms a pale-yellow, crystal-

line precipitate, which is insoluble in water and alcohol ; it melts at

182°. The methiodide, dgHnNOsMel, is prepared by heating cuspar-

idine with excess of methyl iodide for three hours at 100° in a

sealed tube ; after recrystallising from water, it forms a pale-yellow,

crystalline powder, soluble in water and alcohol, insoluble in ether.

It has a very bitter taste ; its colour changes to brown on exposure to

the air or light, and it melts at 149°.

The four alkaloids are tertiary bases ; their reactions with the
various alkaloidal reagents are described.

The essential oil of angostura bark, which was extracted by means
of ether, was freed from alkaloids by dilute sulphuric acid, and then
remained as a dark-coloured liquid. From 100 kilos, of the bark,
1'5 kilos, of the oil was obtained. It has an aromatic odour: the
sp. gr. at 15° is 0*956, and it dissolves in ether, alcohol, chloroform,
light petroleum, and glacial acetic acid ; it reddens litmus. It is free

from sulphur and nitrogen, and does not react either as a phenol, a
ketone, or an aldehyde. Distilled under a pressure of 35 mm., it

commences to boil at 153° ; the greater part distilled between 200°

and 220°
; the last portions became solid when cooled with a mixture

•of sodium sulphate and hydrochloric acid.

The hitter principle, angosturin, is insoluble in ether, but soluble in

alcohol, and is found therefore in the alcoholic extract of the bark ; it

is obtained free from alkaloids after the alcoholic extract has been
rendered alkaline with sodium carbonate and extracted with ether.

The bitter principle is difficult to obtain pure. The residue, after

separating the alkaloids, was dissolved in water, and an excess of
tannin added ; the precipitate was washed with water, and dis-

solved in alcohol ; lead acetate was added, and the precipitate first

washed with alcohol and then with boiling water. The angosturin
was further purified by dissolving it in water, precipitating with
charcoal, extracting with alcohol, and finally evaporating the latter.

It remained as a transparent, pale-yellow mass, which is soluble in

water, alcohol, and glacial acetic acid. The addition of ether to the
solution in acetic acid precipitated the angosturin quite white ; it

melts at 58°.

The angostura bark contains a glucoside, which may be separated
from the bark, after exhausting it first with ether, and then with
alcohol, by extraction with water. The solution fluoresces and reduces
Fehling's and other metallic solutions. The glucoside was not however
•obtained pure. J. W. L.
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Ash-free Albumin. Bv E. Harxack (Ber., 25, 204—200
; com-

pare Abstr., 1891, 476 ; also Werigo, Absir., 1891, 1268, and Stoh-

raann and Langbein, this vol., p. 4).—The antlior points out that the

ash-free albumin prepared by his method has none of the character-

istic properties of an acid albumin in spite of the fact that it con-
tains hydrochloric acid ; he considers that his ash-free albumin may
be ordinary albumin freed from inorganic bases, &c., and combined
with hydrochloric acid without any alteration of the molecule, just

as in the case of the hydrochlorides of amido-acids.

Preparations of ash-free albumin which have been repeatedly dis-

solved and reprecipitated and then well washed contain 1'4 per cent..

of chlorine, which corresponds with 2 mols. of hydrogen chloride to

3 atoms of sulphur in the albumin molecule. When the ash-free

albumin is submitted to dialysis, the hydrochloric acid passes away,
and the albumin gradually separates from the solution in the form
of a transparent jelly ; if the water containing the jelly is heated
to boiling, the albumin becomes white, compact, and crystalline in

appearance, especially after drying; the same effect is produced
when the jelly is treated with alcohol. The crystalline powder ob-

tained in this way is insoluble in water, but dissolves at once on the

addition of a trace of hydrochloric acid, the solution having the pro-

perties of a solution of the original ash-free albumin. F. S. K.

Rotatory Power of Various Silks. By L. Yignon (Compt..

rend., 114, 129—131).—The specimens were dissolved in the manner
previously described (this vol., p. 254), with the exception that in one
case sulphuric acid was substituted for hydrochloric acid.

The solutions were laevogyrate in all cases, the values of [a]y at 15^

varying from —9° to — 43"6^ for the alkaline solutions, the mean
being — 29'6°, and from —39*4*' to —50° for the acid solutions, the-

mean being —44°. Jn. W.

Physiological Chemistry.

Digestibility of Pentose Carbohydrates. By W. E. Stone:
(Amer. Gliem. /., 14, 9—14).—Babbits were fed during the first

period with a mixture of bran and meal ; during the second, with
bran only. A complete analysis was made in each case of the food
and of the dung, the pentosans or pentose carbohydrates being
estimated in the "nitrogen-free extract" by converting them into

furfuraldehyde and titrating this with a standard solution of phenyl-
hydrazine (pentosans = furfuraldehyde X 1'38). The pentosans are

much less digestible than the true carbohydrates. In the first

period, about 60 per cent, was digested ; but in the second period,

when the proportion of nitrogenous to carbonaceous matter was
considerably increased, the pentosans did not seem able to supply
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the lack of carbohydrates, and were themselves digested to a less

extent than 40 per cent. The proportion of pentosans in the nitrogen-

free extract of the dung is much higher than in that of the food
;

thus the digestive action has been selective, and only certain con-

stituents of t'le nitrogen-free extract of the food have been removed,
whilst others remain wholly or in part unchanged. C. F. B.

Absorption without Osmosis. By E. W. Reid {Brit. Med. /., i,

1892, 323—326).—In a previous paper (Abstr., 1890, 277), it was shown
that in the skin of the living frog, the osmotic transfer of liquid occurred

in one direction, namely, from without inwards, that whatever raised its

vitality increased the flow, and whatever depressed it diminished the

£ow. The evidence of the existence of vital absorptive force would
be stronger if one could put osmosis entirely on one side and actually

observe the passage of liquid across the living skin by virtue of its own
unaided activity. This can be effected by an apparatus which is

figured and described in the present communication. Briefly, it

consists of a cylinder placed horizontally, across the middle of

which a diaphragm of live skin is placed ; both sides are filled with
salt solution, and the transfer of liquid watched in fine manometers,
also running horizontally, one on each side of the membrane. The
liquid falls in one, that facing the outer surface of the skin, as it rises

in the other. This is not osmosis, filtration, or electro-osmosis, but a
special non-osmotic vital absorptive power. W. D. H.

TissTie-Fibrinogens. By A. E. Wright {Proo. Boy. Irish Acad.

[3], 2, No. 2).—In a previous communication, Wooldridge's "tissue-

fibrinogens " were stated to consist chiefly of nucleo-albumin. These
substances were said to give the biuret reaction characteristic of

proteoses and peptones, and the theory advanced that in the body a
peptone-like substance is split off from the prote'id. This is now sup-
ported by experiments which show that in animals, after the intra-

venous injection of tissue-fibrinogens, there is at a certain stage not
only the increased coagulability of the blood noted by Wooldridge,
but also a diminished coagulability, such as is produced by peptone.
Moreover, " peptonuria " also occurs. W. D. H.

Formation of Uric Acid from Nuclein. By J. Horbaczewski
{Sitz. Jc.k. Akad. d. Wiss. Wien. Mathem.-naturw. CL, 1891,
Abth. 3).—By treating splenic pulp with blood, uric acid is formed.
If fresh pulp is allowed to digest with water for 8—10 hours until an
odour of putrefaction is just observable, and then lead acetate added,
and the mixture filtered, the filtrate when mixed with blood leads to

the formation of uric acid. If, however, the filtrate is boiled first,

no uric acid, but an equivalent of xanthine and hypoxanthine, is

formed.
Recent researches having shown that nitrogenous bases are ob-

tained from nuclein, the idea arose that the nuclein of the splenic

-cells might be the source of the uric acid, and, in fact, nuclein (pre-

pared as an insoluble residue after the gastric digestion of splenic
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pulp) yielded uric acid just as splenic pulp does. Uric acid was also

found to be obtainable from any organ rich in nuclei.

The next step in the investigation showed that uric acid was in-

creased in the urine of animals after food, and especially by food

which, like meat, causes an increase of leucocytes in the blood. Sub-

cataneous injection of nuclein led to a great increase in the uric acid

excreted. This occurs both in animals and in men. In certain cases

of disease in man in which no increase of leucocytes occurred, there

was also no rise in the uric acid eliminated.

The influence of drugs was also investigated. Quinine produces a

fall in the number of leucocytes, and a fall also in the excretion of

uric acid. Atropine acts in the same way. Pilocarpine produces the

opposite effect. Antipyrin and antifebrin produce an increase of

leucocytes, but a fall in the uric acid ; this is explained by the hypo-

thesis that although the leucocytes are more numerous, they are not

destroyed so rapidly. Microscopic examination of the spleen and
blood showed the leucocytes in an atrophic condition after quinine

and atropine, whilst after pilocarpine they are undergoing karyo-

kinetic changes.

Lastly, the condition of things in various pathological conditions

showed that wherever there is leucocytosis or leucocythaemia there also

is an increase in the output of uric acid ; and the theory that it origin-

ates from nuclein is considered to be borne out very fully.

W. D. H.

Influence of Various Salts on Live Weight and on the
Composition of Bones and Teeth. By H. Welske (Landw.
Versuchs-Stat., 40,81—108; compare Abstr., 1891, 848 and 1525).
—The experiments now described were made in order to ascertain

whether calcium carbonate, or salts having an alkaline reaction, or

organic salts, have the same effect as hay (or other foods which
give alkaline ashes) in hindering the extraction of minerals observed
with foods which yield acid ashes. As in the earlier experiments,
rabbits were used ; they were fed on oats alone, and on oats with the
addition of one of the following salts :—calcium carbonate, tricalcium
phosphate, sodium phosphate, sodium dihydrogen phosphate, sodium
citrate. With regard to increase in weight, it was found that oats

alone is unsuitable ; oats with hay, with calcium carbonate (and
possibly calcium phosphate), and in one case with sodium phosphate,
gave satisfactory results, whilst the other salts were more or less

injurious. With the addition of hay or calcium carbonate to oats,

the rabbits remained healthy and increased in weight, and the bones
increased both in weight and strength. Both the calcium carbonate
and the minerals of the hay tend to neutralise the acids of oats, and
both contribute to increase the lime in the bones. The fact that one
of the rabbits which had calcium phosphate lost weight makes it

probable that want of lime was not the only cause of the unsatisfactory
results obtained by the exclusive use of oats. Sodium dihydrogen
phosphate produced loss of weight, and the bones became poorer in

minerals, thin-walled, and weaker. Sodium citrate gave rise to a
greater loss of total weight, and of the weight of the bones, than was
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tbe case with oats alone ; the bones were also poorer in minerals.

The composition of the teeth varied only slightly in all the experi-

ments.
Tables are given showing the weights of the rabbits during the

experiments, the amount of flesh found after they were killed, the

composition of the ash of the flesh, and the weight and composition

(organic matter and ash constituents) of the bones. N. H. M.

Blood of Invertebrata. By A. B. Griffiths (Proc. Boy. 8oc.

Edin., 18, 288— 294).—The gases of the blood of various invertebrates

investigated by the use of the mercurial air-pump, gave the following

results :

—

Animal.
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percentage of coppei*, while in Pinna squamosa the percentage of

manganese was 0-19, and onlj a trace of copper was found.

W. D. H.
Carbonic Anhydride in the Urine. By T. C. Van N'uys and R.

E. Lyons (Amer. Chem. /., 14, 14—19).—The normal urates of

sodium and potassium (C5H2N4K2O3, C5H2N4Na203) are strongly alka-

line; they are decomposed by carbonic anhydride or acid calcium
phosphate, CaH4(P04)2, with formation of the acid urates, which are

themselves further decomposed, uric acid being deposited. Carbon-
ates are decomposed by acid sodium or calcium phosphate ; hence
carbonic anhydride can hardly exist combined in urine, unless the
latter is strongly alkaline.

The carbonic anhydride in the urine was estimated after employing

(1) a mixed diet, (2) a vegetable diet, (3) after ingesting large doses

of normal sodium tartrate, C4H4Na206. With (1) the urine was acid

in reaction, and contained a relatively small quantity of carbonic

anhydride ; with (2) it was strongly alkaline, and contained more
carbonic anhydride ; with (3) it was strongly alkaline, owing partly

to alkali carbonates, for it effervesced with acids.

The following conclusions are drawn:— (1) Combined carbonic
anhydride is not ordinarily a constituent of normal urine. (2) When
carbonic anhydride does appear in the urine combined, it is owing to

excessive alkalinity of the blood, when it is induced to combine with
the hydroxides of potassium and sodium which would otherwise
appear in the urine. (3) The alkalinity of normal urine, unless exces-

sive in degree, is caused by di- or tri-basic potassium or sodium
phosphates, and by normal urates of potassium and sodium.

C. F. B.

Hsematoporphyrin in Urine. By 0. Hammarsten (Skand. Arch.

J. Physiol., 3, 319—343).—This is a very thorough investigation of

the urine in four cases of haematoporphyrinuria, in which the pig-

ments were all separated, and the hsematoporphyrin crystallised as a
hydrochloride.

The cases were all women suffering from melancholia or mania, and
were all treated with sulphonal. More observations are, however,
necessary before it can be absolutely proved that the drug is the
cause of the pigment in the urine.

Urine No. 1.—The pigments found were :— (1) Urobilin. (2) A
yellow pigment, probably identical with that in normal urine.

(3) Hsematoporphyrin . (4) A red-brown pigment which gives no
duorescence with zinc chloride and ammonia, and so does not belong
to the urobilin group.

Urine No. 2.—The pigments (1), (2), and (3) were the same as in

urine No. 1. (4) A red-brown pigment similar to Le Nobel's hexa-
hydrohsematoporphyrin (PflUgers Archiv, 11). (5) A chromogen of

a pigment of the urobilin group. (6) A chromogen which, on the
addition of acid, yields a rose-red pigment which, however, is not
identical with indigo-red or urosein.

Urines Nos. 3 and 4.—In the main the same as urine No. 1.

W. D. H.
VOL LXII 2 X
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The Urine in a Case of Phosphorus Poisoning. By E. H.
Starlin(i and F. G. Hopkin h (Gur/s Hasp. Eep., 1890,275—278).—
In a case of pliosphoras poisonint^-, which proved fatal in a few days,

the urine gave the following analytical results :

—

Urea 2*5 per cent.

Ammonia 0*18 „
Total nitrogen 1-844 „

Nitrogen as urea....... W? „ l^atio 7-9:1.
,,

ammonia ... 0-148 „ J

Leucine and tyrosine. . . . none
Total sulphur 0-24

r 0*116 as sulphates.

Oxidised sulphur 0-122 ,, < 0-006 as ethereal

1^ sulphates.

Ratio of unoxidised to oxidised sulphur 097 : 1.

Total amount of urine in 12 hours 528 c.c.

The urine is thus nearly normal ; the deviations from the normal
being the large amount of nitrogen as ammonia and of sulphur in the

unoxidised condition. The former is probably due to diminished
alkalescence of the blood, as evidenced by the decrease of carbonic

anhydride there (Meyer, Arch. exp. Path. Pharm., 14, .313).

W. D. H.

Chemistry of Vegetable Physiology and Agriculture.

Ferments in Pineapple Juice. By R. H. Chittenden, E. P.

JOSLIN, and F. S. Meara (Trans. Connecticut Acad., 8, 1—28).

—

Papain is the best known instance of a proteolytic ferment in the

vegetable kingdom ; recent research shows that such ferments are

almost universally distributed, and that that in pineapple juice is very
remarkable in its powers. The juice itself is acid, and contains a

small amount of proteid matter (less than 0-025 per cent.) which
consists of three proteids, one coagulated at 75°, another at 100°, and
a small amount of non-coagulable proteose.

The proteolytic action of the juice tested on flesh, fibrin, white of

egg, &c., takes place in an acid, alkaline, or best in a neutral medium,
and at a temperature of 40"". The juice has also the power of

curdling milk like rennet.

Saturation with ammonium sulphate precipitates all the proteids

in the juice, and with them the ferment or ferments. The proteid

precipitate, freed from excess of salt by dialysis, acts on proteids like

the original juice. Sodium chloride also precipitates a proteid having
characters akin to globulin and to heteroproteose ; this is either the

ferment or closely associated with it. W. D. H.
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Action of Boric Acid on Germination. By J. Morel {Gompt.
rend., 114, 131—133).—The rate of germination of beans and wheat
which have been soaked in aqueous solutions of boric acid or borax
(0"01—01 per cent, of acid) is considerably less than the normal, the
amount of retardation increasing with the strength of the solution.

The plants which subsequently develop from the seedings are weakly,
and etiolated in the same proportion. Jx. W.

Sodium Chloride in Plants. By P. Lesage {Gompt. rend., 114,

143—145).—By watering certain plants, such as Lepidium sativum and
Baphanus sativus, with sea-water or salt solution the author recently

succeeded in producing modifications in them identical with those

which they undergo naturally when they are allowed to grow near
the sea-coast. He now finds that sodium chloride is actually

absorbed by the plants thus artificially modified, an excessive amount
of sodium, for instance, being found in the stems of the first-named

plant, and in the tubers of the other. Jn. W.

Absence of Oxalates in Young Leaves, as in the case ofsome
Phanerogam Parasites. By C. Wehmer (Land. Versuchs-Stat., 40,
109—159).—Crystals of calcium oxalate occur in nearly all the cells

of quite young leaves developed at the beginning of summer ; in the

case of leaves which develop in the early spring, the same leaf in its

first and last stages is free from them. This is readily seen in the

case of Symphoricarpus racemosa, and has been observed by the author
in the case of many woody plants. The present investigation was
undertaken with a view to ascertain whether in the absence of micro-

scopically visible calcium oxalate, the salt (or oxalic acid) is really

absent, or whether it is present in another form. Young leaves of the

following species were examined :

—

Symphoricarpus racemosa, Gratcegus

oxyacantha, JEsculus hippocastanum, Sambucus nigra, Frunus Padus,
Juglans regia, and Aspidium, filix mas. The methods employed for the
identification of lime and oxalic acid are fully described.

JEsculus hippocastanum.—The leaves of the 5th May were 2—

6

cm. long. The sap contained no oxalic acid or oxalate, but lime was
readily detected ; nitrates were absent. The ash contained carbonate,

indicating the pre-existence of an organic acid.

Symphoricarpus.—The leaves (2nd May) were 6 cm. or less long.

The sap gave an indistinct and doubtful reaction for nitrate with
diphenylamine. Some leaves of the 6th May gave a deep-blue colour,

whilst others of the same date gave a slight reaction. The sap con-

tained no alkaline oxalate, whilst it is uncertain whether calcium
oxalate was present or not. The analytical results are given in the
table below, together with those obtained with Guscuta and Lathroea,

Lathrcea squamaria.—The sap gave no nitrate reaction, but red-

dened litmus. The ash of the stalk, treated with sulphuric acid,

gave off much carbonic anhydride, and crystals of gypsum separated

;

no oxalate crystals could be detected. It is probable that the leaves

contain traces of calcium oxalate, too minute to be weighed.
Gratcegus oxyacantha.—The sap reddened litmus slightly. No'

2 a; 2
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oxalic acid could be detected, but lime was found in considerable

amount.
Juglans regia.—The sap reddened litmus. Calcium was found, but

no oxalic acid.

Samhucus nigra.—All the leaves (5th May) gave blue coloration

with diphenylamine sulphate. The ash contained calcium.

Aspidmm, fiUx mas.—A piece of a leaf stalk (0-5 cm.) gave only a

trace of ash, w^hich melted when heated on platinum. It contained

only a trace of calcium, if any. Oxalic acid was absent, but it is

probable that an alkaline organic salt was present.

Guiscuta europcea.—The sap reddened litmus ; it contains no oxalic

acid, but probably another organic acid and a trace of calcium. A
large amount of substance was extracted, the solution evaporated,

and the syrup treated with animal charcoal ; after some weeks, crystaLs

of oxalate could be detected with a microscope.

The following table gives the percentage amounts of soluble, in-

soluble, and total dry matter, the amounts of ash in the soluble and
insoluble portions, and in total dry matter, and the percentage of lime

in the ashes :

—
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The Latex of Ficus carica. By U. Mussi (rOrosi, 14, 297—
304}).—The latex of the common fig, Ficus carica, is a white, mobile
liquid with a disagreeable odour, a bitter taste, and an acid reaction

;

its specific gravity is I'Oo. If left in the dark without access of
air, it slowly deposits small, white, amorphous masses of an elastic

substance. When exposed to air and light, it darkens, and sometimes
putrefies. It is composed of an enormous number of microscopic
granules resembling in structure those of potato starch, but contain-
ing neither starch, inulin, nor nitrogenous compounds.
By filtration, the latex may be divided into a liquid and a solid

portion. The former contains vegetable albumin, traces of mineral
salts, substances of a gummy and pectic nature, among which occurs
;a new digestive ferment, termed by the author, cradin, and de-
scribed in a previous paper (L'Orosi, 13, 364), glucose, and malic acid.

The solid portion consists of cerotic acid, caoutchouc, a white sub-
stance insoluble in water, but soluble in cold alcohol, ether, and
•chloroform, and a substance occuiTing in thin scales, insoluble in

water and all ordinary solvents. The percentage composition of the
Jatex is as follows :

—

Gummy Insoluble
and peptic Resinous Extractive organic

Cradin. Albumin. substances. matters. matters. compound.

6-89 3-51 0-07 1-53 1-23 2-43

Olucose. Malic acid. Cerotic acid. Caoutcliouc. Water. Ash.

1-29 0-47 2-79 12*86 66-19 0-76

S. B. A. A.

Cause of Acidity in Green Grapes. By C. Ordonneau (Bull.

Sue. Chim. [3], 6, 261—264).—See this vol., p. 589.

Constituents of the Nitrogen.free Extract. By W. E.
Stone {Chem. Neivs, 65, 39—40).—The author has shown by means of

the furfuraldehyde reaction, that many of our feeding- stuflfs such as

hay, straw, bran, maize, brewers' grains, &c., contain very appreciable

quantities of gum-like carbohydrates which on hydrolysis yield pento-

glucoses, or pentoses, arabinose, or xylose, as the case may be. These
substances are practically insoluble in water, but may be extracted

from tissues by heatmg with weak alkalis, and in the course of an
ordinary fodder analysis they would count as carbohydrates. Their
value as a food is, however, very doubtful, as the author has tested

the excreta of animals for substances of this class with positive

results. The manure of steers fed on a diet composed largely of

maize ensilage yielded an amount of furfuraldehyde equivalent to

more than 5 per cent, of these compounds. Owing to the incom-
pleteness of the method by which they were obtained, the per-

centage found was no doubt considerably below^ the truth.

The author hopes to gain some light as to the absolute digestibility

of these substances, and promises further experiments on the subject

(compare this vol., p. 645). L. de K.
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Truffles : Relation between the Terfas or Karnes of Africa

and Western Asia and the Truflles of Europe. By A. Chatin

(Compt. rend., 114, 46—53).—The terfas or kames belong to the

genus Terfezia, with the exception of one, Tirmania Africana. The
soils in which they grow may be termed terfasseries.

Soils of the
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Gomposition of the Ash of the Tubercles.

655
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humic acid, the observation also explains why, within certain limits,

free exposure of a vegetable soil to air and light increases its fertility.

C. H. B.

Estimation of Sulphur in Vegetable Soils, and the Forms in
which it is Present. By Berthelot and Andre (Gompt. re^id., 114,

43—46).— The ratio of total sulphur to sulphur present as sulphates

varies considerably in different soils, the organic sulphur being some-
times equal to, and sometimes much greater than, the sulphur as

sulphates.

The total sulphur can only be estimated by complete destruction

of the soil. Even chlorine in presence of hot aqueous potash is unable

to effect complete oxidation. It is noteworthy, too, that 10 per cent,

aqueous potash seems to be incapable of completely decomposing the

calcium sulphate.

A point of great importance is the ratio of organic sulphur to

organic nitrogen. In one case the sulphur was 8*7 per cent, of the

nitrogen ; in another it was 36" 5 per cent. It would seem that in

cases like the first the sulphur is present in a form similar to the

proteids, whilst in the others it is present in the form of carbon
compounds of a very different character. C. H. B.

Influence of the Proportion of Clay and Organic Nitrogen
in Fallow Soils on the Absorption of Atmospheric Nitrogen,
the Retention of Nitrogen, and Nitrification. By P. Pichaed
(Compt. rend., 114, 81—84).—In soils growing no crops, the absorp-

tion of atmospheric nitrogen is greatly accelerated by the presence of

clay, and within certain limits the increase in nitrogen is propor-

tional to the quantity of clay present. About 10 per cent, of the

absorbed nitrogen is found in the form of nitrates, and 8 to 10 per cent,

in the form of ammonium salts. The addition of calcium sulphate

increases the quantity of nitrogen fixed, probably by preventing loss

in the form of ammonium carbonate. The beneficial influence of

clay is also observed in mixtures of clay, sand, and seed cake ; addi-

tion of calcium sulphate reduces the loss of nitrogen in this case

also, but addition of calcium carbonate increases it.

When soils contain 2—3 grams of organic nitrogen per kilo., the

presence of clay prevents loss of nitrogen, but does not seem to facili-

tate its absorption.

For a given quantity of organic nitrogen, the presence of clay

sometimes facilitates, and sometimes impedes, nitrification. With
1 gram of organic nitrogen per kilo., the presence of clay seems to be
beneficial. Increase of organic nitrogen from I gram to 3 grams
per kilo, is unfavourable to nitrification, seemingly because ammonium
carbonate is formed more rapidly than it can be nitrified.

If it is desired to prepare a compost so that the nitrogen shall all

be converted into nitrates, the quantity of organic nitrogen should
not exceed 1 gram per kilo., and about 30 per cent, of clay and
0'5 per cent, of calcium sulphate should be added. For an ammoniacal
compost, the proportion of organic nitrogen should be increased to

2 or 3 grams per kilo., and clay and calcium sulphate may be added
with advantage. In soils where cessation of nitrification seems to be
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due to tlie formation of too much ammonia, calcium carbonate should

be added. C. H. B.

Analytical Chemistry.

New Drying Apparatus for Elementary Analysis. By E.

Sauer (Ber., 25, 258).—The author describes a form of drying appa-

ratus for use in elementary analysis ; it consists of two wash-bottles,

made entirely of glass, and containing concentrated potash ; two

others, containing concentrated sulphuric acid ; and two large (J -tubes,

provided with lateral tubulures, and partly filled with granulated

calcium chloride, and partly with soda-lime. The air or oxygen is

passed through one-half of the apparatus in the usual way, and, as

only four corks are used in the construction of the apparatus, it is

easily kept air-tight if the india-rubber tubing which forms the con-

nections is occasionally renewed. F. S. K.

Estimation of lodates in Potassium Iodide. By T. Gigli

{L'Grosi, 14, 229—232).—4 to 5 grams of potassium iodide is dissolved

in 300 c.c. of distilled water, 20 c.c. of dilute sulphuric acid (2 per cent.)

added, and the iodine liberated (5HI + HIO3 = 3H2O + 3I2)

titrated with decinormal sodium thiosulphate and starch. 1 mole-

cule of sodium thiosulphate corresponds with 1 atom of iodine, and
hence with i mol. KIO3. The reaction which occurs is represented by
the equation 2N'a2So03,5HoO + I2 = 2NaI + l^a^^SiOe + IOH2O,

no secondary reactions being introduced by the presence of sulphuric

acid in the solution. S. B. A. A.

Influence of Temperature on Griess' Reaction for Nitrites

in Water. By G. Bosio (L'Orosi, 14, 416—418).—The temperature

at which Griess' test for nitrites is carried out has a considerable

influence on the time required for the appearance of the coloration,

and on the depth of the tint. When, for instance, it is applied to

water at a low temperature (0° to 10°) the product is insoluble, and
separates as a reddish-white, gelatinous precipitate, which, on raising

the temperature to 40—50°, redissolves instantaneously, giving the

characteristic crimson coloration. To obtain accurate and com-
parable results wlien the reaction is used for colorimetric determina-

tions, it is advisable to uniformly heat the water to the boiling point,

or to 50—G0°, after adding the reagents. S. B. A. A.

Estimation of Sulphur in Inorganic Sulphides. Analysis
of Molybdenite, Realgar, and Orpiment. By P. Jannasch and
V. Wasowjcz (J.pr. Ghem. [2], 45, 94—102).—The method is based

on the volatilisation of the sulphur as oxides into a solution of hydro-

gen peroxide, when it is completely converted into sulphuric acid.

The finely powdered mineral, contained in a platinum boat, is heated
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at a red heafc in a stream of oxygen, and the gaseous products passed

into three cylinders containing 8 per cent, hydrogen peroxide free

from sulphuric acid. About 150 c.c. of hydrogen peroxide is re-

quired, and the heating takes about 1^ hours, and must not be too-

strong, or molybdic anhydride is sublimed. When the heating is ended,

the boat with its contents is drawn ont of the tube with a wire and
weighed. The residue is then heated in a covered porcelain dish with
ammonia on the water-bath for an hour, and the insoluble residue

collected and washed with ammonia, and then with ammonia and
water. The filtrate is heated on the water-bath to get rid of ammonia,
and precipitated with mercuric nitrate. After 24 hours, the mercury
molybdate is collected, washed with dilute mercuric nitrate, dried

at 110°, separated from the filter-paper, the latter carefully washed
with dilute nitric acid, the washings evaporated in a weighed Rose's

crucible, the precipitate then added, and the whole reduced to metallic

molybdenum in a stream of hydrogen.

The residue insoluble in ammonia is extracted with hydrochloric-

acid, and the iron determined in the solution by precipitation with
ammonia. In the sample employed, the insoluble gangue still re-

maining was chiefly quartz, and amounted to 3*38 per cent.

To determine the sulphur, the hydrogen peroxide solution and the

combustion tube are rinsed into a porcelain dish, the liquid evapo-
rated to about 100 c.c, mixed with 2 c.c. of dilute hydrochloric acid,,

and precipitated boiling with barium chloride. The water in the

mineral was determined by drying it over phosphoric anhydride foi-

48 hours. The results obtained are good.

Realgar and orpiment are both easily decomposed by heating in a
current cf oxygen. The residue in the boat amounted to 0*2—0"3 per
cent, in the case of the realgar, and 0'5—0*6 per cent, in the case of the
orpiment employed. The hydrogen peroxide solution is evaporated
on the water- bath to 140 c.c, mixed with excess of ammonia, and the-

cold solution precipitated with magnesia mixture. After 24 hours,

the precipitate is collected, washed with ammonia, dissolved in hydro-
chloric acid, and reprecipitated with ammonia, with the addition of a
few drops of magnesia mixture. The precipitate dried at 100° is-

separated from the filter, the latter extracted with dilute nitric acid,

the solution evaporated in a weighed Rose's crucible, then the pre-

cipitate added, and gradually heated in a current of oxygen, and
weighed.
The sulphuric acid is determined in the filtrate, after evaporating

off' the ammonia in the usual way.
The author also discusses the question of priority as regards the

above method. E. C. R.

Estimation of Sulphur in Galena and Minerals containing
Lead. By P. Jannasch and K. Aschoff (/. pr. Chem. [2], 45,
103—109).—The method depends on oxidising the mineral at a red
lieat by means of a current of oxygen saturated with vapours of

nitric acid, and then volatilising the sulphuric acid so formed, with
the aid of ammonium carbonate, into receivers containing hydrogen
peroxide.
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Aboiit 0*4 gram of galena in very tine powder is weighed into-

a porcelain boat, and heated at a dull red heat in a somewhat
brisk current of oxygen and nitric acid vapour. After 20 minutes,

the heat is raised and maintained for an hour ; the oxygen is then
replaced by air, and finally a current of air saturated with ammonium
carbonate is passed through the tube ; in about half an hour, the con-

tents of the boat begin to melt and froth slightly, and the substance

then becomes bright yellow, which is a sign that the reaction is

finished. The boat is then drawn out of the tube, and the contents

of the receivers and the tube washed into a porcelain dish, evapor-

ated to about 100 c.c, and the sulphuric acid precipitated with barium
chloride. The method gives accurate results.

The details of an analysis of bournonite by this method are alsa

given. E. C. K,.

Estimation of Sulphur in Vegetable Soils. By, Berthelot
and Andre (^Compt. rend., 114, 43—46 ; compare this vol., p. 656).

Rapid Estimation of Sulphuric Acid. By P. Cazeneuve and
KicoLLE (/. Fharm. [5], 25, 51—53).—Artificial seltzer water may
contain occasionally as much as 0*50 gram of free sulphuric acid pei^

litre, due to the method of manufacture. This may be approximately
estimated, without titrated solutions, by the use of saturated lime-
water charged with excess of carbonic anhydride. In preparing this

solution, the first and second portions of water are rejected as possibly

containing potash. Such a solution contains about 1'29 grams of
CiiO per litre, and 1 c.c. represents 0*0022 gram of sulphuric acid.

To apply the process, 1 c.c. of the solution is placed in each of five-

test-tubes, then 4 c.c. of the mineral water to be examined is placed
in the first one, 8 c.c. in the second, 12 c.c. in the third, &c. The-
five tubes are boiled, and if all become turbid, the amount of sulph-
uric acid may be neglected. If, for example, the second tube becomes
turbid but the third one is clear, this serves as a first approximation,
and four more tubes are charged with 8 c.c, 9 c.c, &c., and boiled..

If now the tube containing 9 c.c of mineral water becomes turbid,
but the one containing 10 c.c. is clear, the latter tube then contains
approximately 0*0022 gram of sulphuric acid, and a litre contains-
0*22 gram. The process is only good in certain cases, but it fre-

(luently affords useful information. J. T.

Analysis of " Karlsbad Salts." By W. Kvt.kl (Arch. PJiarm., 229,
oH'S—590).—In order to test the quality of " Karlsbad salts," which
is now a recognised medicine in Germany, the author recommends-
that the specific gravity of a solution of 25 grams of the anhydrous
salt, or 45 grams of the hydrated salt in 200 c.c, and the percentages
of chlorine and alkali, the latter calculated as sodium hydrogen
carbonate, should be determined. The salt should consist of crystal-
lised sodium sulphate, 55-55 per cent.; potassium sulphate, I'll

;

sodium chloride, 10 ; sodium hydrogen carbonate, 33'33 per cent..

The specific gravitv of the solution of 25 or 45 grams respectively in
200 cc. of water should be 1'1037 at 15°. J. W. L.
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Analysis of the Barium Group. By W. Vilkti (Gazzetia, 21,

ii, 365—378).— In view of the recent work of Schweitzer, Fre-

seuius, and Liideking (Abstr., 1890, 826, 924; and 1891, llU,

364), &c., the author has re-examined the behaviour of the metals

ot: the barium group with especial reference to their qualitative

separation.

Hydrofiuosilicic Acid.—With this reagent, a 0*05 per cent, solution of

barium chloride becomes turbid in 15 minutes, and a precipitate is

gradually formed ; a 0"02o per cent, solution is precipitated on the
addition of half its volume of alcohol. A3 per cent, strontium chlor-

ide solution is precipitated in 15 minutes on the addition of an equal
volume of alcohol ; a 6 per cent, solution is similarly precipitated on
adding half its volume of alcohol. Calcium salts give precipitates with
hydrofiuosilicic acid and alcohol, which redissolve in excess of the acid.

A 0'05 per cent, solution of barium chloride, containing 30 times as

much strontium chloride, is readily precipitated by hydrofiuosilicic

acid on adding half its volume of alcohol ; a O'l per cent, solution of

barium chloride, containing 30 times as much strontium chloride and
no alcohol, only gives a slight precipitate after long standing, and the
amount of precipitate diminishes as the proportion of strontium
chloride is increased. A 01 per cent, solution of barium chloride,

containing 40 times as much calcium chloride, is barely precipitated

by hydrofiuosilicic acid after the addition of half its volume of alcohol.

It thus appears that salts of strontium or calcium prevent or retard

the precipitation of small quantities of barium by hydrofiuosilicic

;acid.

Chromic Acid.—Neutral or ammoniacal 6 per cent, solutions of

strontiim chloride are immediately precipitated by potassium
chromate in the cold ; the precipitation is more complete on heating,

and, contrary to Liideking's statement, there is also a precipitate in

a,cetic acid solutions in presence of sodium acetate, especially on
heating. A 2 per cent, neutral or ammoniacal solution ot strontium
chloride is slowly precipitated by potassium chromate in the cold; in

presence of sodium acetate and acetic acid there is an immediate
turbidity if there is an excess of chromate ; 1 per cent, solutions are

more slowly precipitated in the cold, but even solutions strongly

a-cidified with acetic acid are at once precipitated in presence of an
excess of potassium chromate. 0'002 per cent, solutions of barium
chloride become turbid on the addition of potassium chromate, an
excess of which must be added if an ammoniacal salt or acetic acid

is present. Solutions of strontium chromate precipitate 0*004 per
cent, solutions of barium chloride, but ammonium salts and free

acetic acid prevent the precipitation of small quantities of barium.

The presence of strontium and calcium chlorides interferes very little

with the precipitation of barium by potassium chromate, but pre-

vents its pi ecipitation in small quantities by strontium chromate. A
0'004 per cent, solution of barium chloride, containing 300 times as

much strontium chloride or 2000 to 4000 times as much calcium

chloride, is readily precipitated by potassium chromate. With
strontium chromate, a clear reaction cannot be obtained with a solu-

tion of barium chloride more dilute than 002 per cent, in presence of
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60 times as much strontium chloride, or 100 parts of calcium chloride.

The barium reaction with potassium or strontium chromate is thus

more sensitive than that with hydrofluosilicic acid ; the reaction with
potassium chromate is not aifected by the presence of acetic acid or
ammoniacal salts, provided the reagent is added in excess, whereas
the action of strontium chromate is impeded. In testing for barium^
potassium chromate should therefore be added in the cold, the solu-

tion being made so dilute as to contain less than 0*5 per cent, of

strontium salts. If strontium chromate is used, the solution should

be made neutral or ammoniacal, or, if possible, entirely freed from
ammonium salts.

The presence of calcium renders the detection of small quantities

of strontium difficult. Liideking has shown that in presence of much
calcium considerable quantities of strontium may be present without

any precipitate being given by calcium sulphate. Sidersky's methods
( Abstr., 1883, 508) of precipitating an ammoniacal solution of calciumr

and strontium with a mixture of ammonium sulphate and oxalate,,

and dissolving out the calcium oxalate from the precipitate with
hydrochloric acid, or of directly precipitating the strontium by the

same reagents in an hydrochloric acid solution, have been shown by
Russmann (Abstr., 1891, 111) and by the author's experiments to be
useless for the detection of small quantities of strontium.

Potassium Ferrocyamde.—On adding a large excess of a saturated

solution of this reagent to a solution of calcium chloride made alka-

line with ammonia, and boiling for a few minutes, the solution only
retains traces of calcium. The precipitation is more complete in

presence of ammonium chloride, but this acts on the fen^ocyanide,,

forming an insoluble compound, which passes through the filter paper.

To obtain a complete precipitation of the calcium, the solution is.

treated with excess of ammonium chloride and much ammonia,
heated to boiling, an equal volume of a saturated solution of potas-

sium ferrocyanide added, the whole boiled for a short time, allowed
to remain for 15 minutes, and filtered ; the filtrate is again tested in

the same way.
A boiling 5 per cent, solution of barium chloride is incompletely

precipitated by potassium ferrocyanide ; a 2 per cent, solution only
after some time ; more dilute solutions are not precipitated at all..

Solutions of strontium chloride are not precipitated at all by potas-

sium ferrocyanide. The presence of several metals of the group
together in solution does not sensibly affect their reactions ; thus
0"0003 gram of barium chloride may be detected in presence of
0*10 gram of calcium chloride, and 0*003 gram of strontium chloride

may be detected in presence of 0*20 gram of calcium chloride.

From the above experiments, the following method for the qualita-

tive analysis of the group is deduced. The mixed carbonates,
after washing, are suspended in water, heated to boiling, dissolved
in dilute acetic acid, the carbonic anhydride boiled off, one portion
tested for barium with strontium or potassium chromate, another-

I)ortion is freed from barium and strontium by sulphuric acid and
tested for calcium with ammonium oxalate and ammonia.

Calcium Absent.— Barium, if present, is removed with potassium-.
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clironiate in alkaline solution, and strontium is precipitated by
adding sulphuric acid to the filtrate.

Calcium Present.—The solution is made alkaline with ammonia,
heated, an equal volume of a saturated solution of potassium ferro-

cyanide added, and the whole boiled for a few minutes and filtered.

The filtrate, after being tested for calcium, may be examined in two
ways : 1st. Barium is precipitated by potassium chromate in the cold,

and the filtrate tested for strontium by boiling with potassium
sulphate. 2nd. Barium and strontium are precipitated together in

the cold with dilute sulphuric acid, and the mixed sulphates boiled

with potassium carbonate and sulphate, &c. S. B. A. A.

Estimation of Silver and Gold by means of Hydroxylamine
Hydrochloride. By A. Lainer (Monatsh., 12, 639—641).—Hydr-
oxylamine hydrochloride, in presence of potassium or sodium hydr-
oxide, may be conveniently used for the estimation of silver in silver

nitrate, silver sodium thiosulphate, and potassium silver cyanide, as

well as for the complete reduction of silver chloride, silver bromide,

and silver iodide. The presence of organic acids, such as citric

acid, in no way interferes with the estimation of silver by this

method.
In the estimation of silver, in solutions containing other metals,

for example, copper, it is first precipitated as chloride, and the

washed precipitate then reduced by boiling it with an aqueous
-solution of hydroxylamine hydrochloride and potassium hydroxide.
When hydroxylamine hydrochloride is added to a cold solution of

;auric chloride, the metal is only slowly precipitated, but on warming, the

reduction soon becomes complete. This reaction may with advantage
be employed in separating gold from solutions containing the
•chlorides of the alkalis and alkaline earths, as it gives accurate results.

"Gold is not precipitated by hydroxylamine hydrochloride when the
solution contains an alkaline cyanide; the presence of sodium thio-

sulphate does not, however, prevent the reduction. In conclusion,

the author suggests that hydroxylamine hydrochloride may be usefully

-employed in recovering gold and silver from photographic residues.

G. T. M.

Analysis of Galena. By P. Janxasch and K. Aschoff (/. pr.

iChem. [2], 45, 110—111).—The galena is decomposed with strong

nitric acid in a large porcelain crucible, the precipitated sulpbur
oxidised with bromine, and the mixture evaporated to dryness. The
residue is then mixed with water, the lead sulphate brought into

•solution with excess of pure sodium hydroxide, diluted with water,

filtered from gang-ne, and the solution mixed in a deep porcelain dish,

with bromine, and, after some time, heated on the water-bath until all

•the bromine has passed off. The precipitated lead oxide is filtered and
washed with, a very dilute solution of sodium chloride (if pure water
Ije used for washing, the precipitate goes through the filter). The
dRltrate is acidified with hydrochloric acid, evaporated to dryness,

taken up with water and 2 c.c. hydrochloric acid, and the sulphuric

a.cid precipitated with barium chloride.
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The lead is determined bj dissolving it in nitric acid, and precipi-

tating as sulphate. E. 0. R.

Analysis of Galena by Precipitation of the Lead with Hydro-
gen Peroxide in Ammoniacal Solution. By P. Jannasch and T.

BiCKES (-/. pr Chem. [2], 45, 111—113).—05 gram of the finely-

powdered mineral is decomposed with fuming nitric acid, the preci-

pitated sulphur oxidised with bromine, and the mixture evaporated to

dryness three or four times with concentrated hydrochloric acid.

The lead sulphate if^ then dissolved in 10 c.c. of ammonia, 10 c.c.

of acetic acid, and water, and the solution warmed on the water- bath

and filtered from a small quantity of gangue. The cold filtrate is

mixed with 60 c.c. of a mixture of equal volumes of concentrated

ammonia and hydrogen peroxide, 60 c.c. more of hydrogen peroxide

added, and then small quantities of the precipitant until the settled

mixture gives no turbidity on a further addition. The mixture is

allowed to remain an hour with frequent shaking, and the precipitate

collected and washed with cold water. The lead and sulphuric acid

are then determined in the usual way.

It is necessary that the precipitation of the lead by hydrogen per-

oxide be conducted in the cold, since the action of hydrogen peroxide

goes further when warmed, and the reddish-yellow precipitate is

converted into a white compound. The latter is partially soluble in

hot water, and cr^-stallises in lustrous leaflets. E. C. H.

Analysis of Galena by Heating it in a Stream of Air
saturated with Bromine. By P. Jannasch and T. Bickes (/. pr.

Chem. [2], 45, 113—114).—The authors find that a mixture of

oxygen and bromine vapour acts very readily on natural lead sulphide.

The sulphur is carried over as sulphur bromide, and lead bromide
remains behind. The sulphur is determined as described in the pre-

ceding abstracts. The lead bromide is treated with chlorine-water,

dissolved in nitric acid, the solution filtered from gangue, and the

lead precipitated as sulphate. E. C. B.

Volumetric Estimation of Mercury. By R. Namias {Gazzetta,

21, ii, 361—364).—This method is based on the action of stannous
chloride on an acid solution of mercuric chloride, which takes place,

as is well known, in two stages, in which mercurous chloride and
mercury are respectively obtained. Whilst, however, the first reac-

tion occurs instantaneously, the second only takes place after an
interval, the length of which depends on the excess of stannous chloride

present. On placing a drop of the solution on filter paper moistened
with sodium molybdate, a slight excess of stannous chloride gives a
bluish stain.

In practice, compounds of mercury are first converted into mer-
curic chloride, and the solution of stannous chloride standardised,

first approximately with iodine and then with pure sublimed mercuric
chloride; the sample is then titrated under the same conditions as the
standard. S. B. A. A.

Analysis of Chrome Yellows. By Lachaud and Lkpikrhk
{Dull. Soc. Chim. [3], 6, 235—237). —The authors make use of tho
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fact that dilute potassmm hydroxide solution dissolves lead chromate

with formation of a basic lead chromate and of potassium chromate

according to the equation

2PbCr04 + 2KH0 = PbCr04,PbO 4- K2Cr04 + H^O.

Under definite conditions, the potassium hydroxide which does not

enter into the reaction may be determined, and the lead chromate
present is deducible from this. The method of operation is as follows :

—2 grams of the lead chromate are well shaken with binormal potas-

sium hydroxide solution (20 c.c.) until the lead chromate is decomposed
;

after dilution with distilled water, the alkaline solution is decanted

from the basic chromate and titrated with normal sulphuric acid,

using phenolphthalein as an indicator. T. G. N".

Decomposition of Minerals containing Titanium. By J.

Jones (Chem. News, 65, 8).—The author recommends the following

process :— 2 grams of the mineral is placed in a pressure bottle with

20 CAi. of water and 20 c.c. of sulphuric acid, and the bottle is then

put for two hours in an air-bath, the temperature of which is raised

to 200°. The residue will consist of practically pure silica, whilst the

titanium and other refractory bases pass into solution. If a pressure

bottle is not at hand, one can easily be improvised. The author

found an old bromine bottle to be sufficiently strong. L. de K.

Colour Reactions of Carbohydrates. By G. Bertrand (Bull.

Soc. CM?!!. [3], 6, 259—261).—On gently warming a glucose with

concentrated hydrochloric acid (sp.gr. 1*18) to which traces of phloro-

glucinol have been added, a yellow coloration is developed which,

passing to orange, is thrown down as a dirty-red precipitate on
further heating, while the supernatant liquid becomes colourless.

The reaction also takes place in the cold after many hours. Orcinol

may be substituted for phloroglucinol in the above experiment, and
definite colours are obtained with carbohydrates as under:

—

1. Orange-red.—Glucose (Soxhlet's), glucose (from cellulose),

galactose, mannose, levulose, sorbose, saccharose, lactose, maltose,

raffinose, melezitose, stachyose, trehalose, isodalcitol, glycogen, inulin,

starch, dextrin, achroodextrin, amygdalin, salicin, hesperidin.

2. Violet-hlue.—Arabinose, xylose, cherry- gum, and pine-gum, whilst

gam arabic and Senegal gum afford a violet-red color.

3. No coloration is yielded by xylite, sorbitol, dulcitol, mannitol,

perse'itol, inosite, pinite, bergenite, or saccharin.

The author states that this coloration is due to the generation of

furfuraldehyde derivatives in the course of the reaction, since furfur-

aldehyde behaves like the C5 sugars, and methylfurfuraldehyde like

the Ce sugars in respect to the coloration produced, whereas the

mannitols, which are unable, under the conditions of experiment, to

produce furfuraldehyde compounds, give no colour. T. G. N.

Iodine Number for Lard Oil by the Hiibl Method. By R.

Haines (Chem. Neivs., 65,39).—The author carefully prepared several

samples of lard oil, and took their iodine absorption by Hiibl's

method. The purest medicinal chloroform was used, and the iodine
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reagent was allowed to act for afc least three hours. All the experi-

ments were made under exactly the same conditions, particular atten-

tion being paid to the temperature ; it was found that the iodine

absorption varied from 70"01° to 75*14°.

A peculiar fact, which the author is unable to explain, is that a

sample of country lard of low melting point, and also the lard oil

prepared from it, gave lower iodine numbers than the more solid

lards and the oils made from them. L. de K.

Rapid Method of Determining the Composition of Lubricat-
ing Oils. By H. Gripper {Ghem. News, 65, 27—28).—The author

proposes the following process, which, although it only gives results

within 2 or 3 per cent, of the truth, is very useful for technical or

commercial purposes on account of its simplicity and rapidity. The
method is simply an extension of the well-known Koettstorfer process.

2"5 grams of the sample is saponified as usual with 25 c.c. of N/2
alcoholic potash, and the excess of this is titrated back with N/2
hydrochloric acid, using phenolphthalein as indicator. Assuming the

fatty matter to consist of brown cotton-seed oil, brown rape-seed

oil, neatsfoot oil, lard oil, tallow oil, or castor oil, or their mixture,

its absorption may be taken at 20*08 per cent. The percentage of

potash absorbed by the sample multiplied by 4*98 will therefore

represent the percentage by weight of fatty oil in the mixture.

If the amount by volume is required, it is necessary to take the

sp. gr. not only of the sample but also of the unsaponifiable oil. In
order to deter-mine this, the liquid in the oil-flask is again heated to

boiling, and poured through a filter moistened with boiling water.

The soap solution rapidly runs through, whilst the mineral oil re-

mains on the filter. Its sp. gr. is then taken by Hager's spirit

method. L. de K.

Analysis of White Wax. By G. Buchner {Ghem. Zeit., 14,

1707).—The author has, a few years ago, called attention to the fact

that a genuine sample of white wax may show an abnormally high

saponification or acidity number if it has been bleached by chemical

means. Analysts should, therefore, well consider this before pro-

nouncing an opinion. The author's statement has been doubted, and
it has been hinted that he was not supplied with genuine samples,

but experiments conducted by Buisine prove him to be in the right.

The acidity and saponification numbers may, in fact, come respec-

tively as high as 24 and 100. L. de K.

Detection of Quinine and Phenacetin in Urine. By F.

Sestini and R. Campani (JD'Orosi, 14, 304—306).—From medico-legal

investigations conducted by the authors they have arrived at the

following conclusions :—The presence of phenacetin conceals the

fluorescence of sulphuric acid solutions of the cinchona alkaloids,

especially when dilute. Aqueous solutions of phenacetin are coloured

violet-yellow on the addition of chlorine-water and ammonia, but mix-
tures of quinine and phenacetin are coloured light-blue (methylene
blue). Solutions of quinine acquire the characteristic green colour on

VOL. Lxii. 2 y
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treatment with bromine vapour and a few drops of ammonia, even in

presence of phenacetin, but no reaction is obtained if the solution is

strongly acid. Very dilute solutions of quinine are coloured yellow-

by bromine vapour alone, oven in presence of phenacetin ; concentrated

solutions give, with excess of bromine vapour or with bromine-water,

a yellow precipitate which disappears on adding ammonia, without

any green coloration being produced.

To obtain the green coloration of quinine salts with bromine, it is

best to agitate the solution with bromine vapour until it becomes
slightly turbid, and then add ammonia drop by drop ; if there is

much phenacetin present, the green coloration will be darker and
have a violet tinge. On shaking it with ether, and allowing it to

remain for a time, the lower layer assumes the emerald-green colour

due to quinine, and the upper layer the violet-yellow of the phen-

acetin.

To detect quinine in the ethereal residues from urine or viscera

examined by the Stas-Otto method, they are treated with ether, and
the solution divided into two parts ; to one of these, bromine vapour
is added until a yellow precipitate begins to form, and then, on adding
ammonia, the green colour slowly appears at the bottom of the tube.

To the other portion, a saturated solution of bromine-water is added
until the yellow precipitate of bromoquinine is thrown down, and
this should be readily redissolved by ammonia. S. B. A. A.

Detection and Estimation of Santonine. By M. H. Manseau
(Chem. Centr., 1891, ii, 783—734 ; from Eep. de Phdrm., 1891, Nos. 1

and 2).—In cases of poisoning with santonine, the urine is evapo-
rated to a syrup, treated with chloroform, the extract filtered,

concentrated at a low temperature, and to the residue is added four

or five drops of soda solution, together with a little alcohol. In the
presence of santonine, a brick-red or blood-red coloration is formed
when this solution is evaporated.

For the estimation of the alkaloid in the seeds of Artemisia
santonica, the drug is finely ground, mixed with calcium hydroxide,
the mass extracted with alcohol, the latter distilled off, and the residue
neutralised with hydrochloric acid. The tarry mass is then dissolved

in 300 c.c. of alcohol (sp. gr. 0935), treated with an excess of lead

acetate, and the mixture heated for one hour at 60—70°. The pre-

cipitate is filtered off, washed with warm alcohol (in which the lead
santonate is soluble), the Jead precipitated as carbonate by the ad-
dition of sodium carbonate, the solution filtered, neutralised with
hydrochloric acid, and the santonine weighed on a tared filter.

From pills, the alkaloid may be extracted by chloroform, and
weighed after distilling off the solvent. The author's results are,

however, not quite exact. J. W. L.

Estimation of Free Alkaloids and their Molecular Weight.
By A. Christensen (Ghem. Zeit., 14, 1346—1352).—Since Kjeldalil

has called attention to the iodometric estimation of acids and alkalis

as being particularly suitable for the determination of ammonia, the

author has successfully applied the process to alkaloids. The alkaloid
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is dissolved in a known excess of N/10 sulphuric acid, diluted witli

water up to 50 c.c, and, to prevent precipitation of iodised products,

farther mixed with 50 c.c. of spirit. An excess of potassium iodide

(1—15), and then an excess of potassium iodate (1—25), is now
added, and the liberated iodine just bleached by careful addition of

N/10 sodium thiosul phate. If the amount of alkaloid is unknown,
it may be calculated by using the equation

—

_ y(A - a)
^ 10,000,

•

A = c.c. o£ sulphuric acid added ; a = c.c. of thiosulphate ; V =
molecular weight of the alkaloid.

If, on the other hand, the amount of alkaloid taken is exactly

known, but its molecular weight is required, the equation will be

—

v = ^- lOQQQ^
~ JaT^ a)

'

The author strongly advises, if possible, not to work on too small

quantities of the alkaloid. The process is successful with all natural

alkaloids, with the exception of pilocarpine and narcotine, but alto-

gether useless with theobromine and cajffie'ine, which substances can,

however, scarcely be classed among the true alkaloids. The process

is no doubt of great interest to those engaged in the assay of opium.
It is well known that the percentage of morphine in Persian opium
is generally found somewhat too high, on account of co-precipitated

foreign matters. If, however, the crude morphine is dissolved in

sulphuric acid and then treated as described, very accurate results

will be obtained. L. de K.

Lowenthal's Method of Tannin Analysis. By R. L. Whiteley
and J: T. Wood (/. Soc. Ghem. Intl., 10, 523).—The authors find that
in estimating small quantities of tannin matters, Lowenthal's method
gives defective results. D. B.

Detection of Albumin in Urine. By P. Crocco (T/Orosi, 14,
372—379).—The author has found that the urine excreted in certain
forms of liver disease, when tested by ordinary methods, gives pre-

cipitates which may be mistaken for albumin, but in reality consist of
bile pigments, more particularly biliverdin. On treating such urine
with acetic acid, a turbidity or precipitate either foinis in the cold or
on gently warming at a temperature insufficient to precipitate

albumin. The precipitate is likewise thrown down by quantities of

mineral acids too small to affect albumin ; it is soluble in alcohol,

and does not give the biuret reaction. To avoid error, it is sufficient

to treat the urine with 2 to 3 per cent, of concentrated acetic acid, leave
it in the cold for a few hours, and filter before applying the ordinary
tests. fc). B. A. A.

Detection of Vegetable Fibre in Silk or Woollen Tissue. By
S. FuKHiNO {UOrosi, 14, 2:34—235; from // Selnii).—This method
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depends on the conversion of cellulose by concentrated sulphuric acid

into dextrin and glucose, and on the reduction and decolorisation of

colouring matters derived from archil in presence of glucose and
alkalis, the original colour being restored by exposure to the
air or by oxidation. The process is as follows :—A piece of the
material about 1 sq. cm. in area is allowed to soak in a few drops of

sulphuric acid (ij6°) for 5—10 minutes, water is added, the whole
heated to boiling, the liquid decanted and made strongly alkaline

with a concentrated solution of soda; a few drops of a very dilute

solution of archil are then added, and the violet liquid obtained

heated for a few minutes to about 90°. In presence of even small

quantities of vegetable fibre (1 per cent, of cotton, flax, &c.), the
colour of the solution is dischaiged ; it may be restored by exposing
the solution to the air in a shallow vessel. If the violet colour
persists after heating for five minutes, the material can only contain

an inappreciable amount of vegetable fibre. Before testing, care

must be taken to cleanse the material from starchy matter, and
other substances applied to it in the course of manufacture, l3y re-

peatedly boiling it with water, &c. S, B. A. A.

Valuation of Coal for Use in Steam Boilers. By T. T. P. B.
Warren (Chem. News, 69, 299).—The author suggests the estima-
tion of the chlorine in the feed-water and in the boiler at certain

intervals, as a measure of the water evaporated. During the tests

any disturbing influences, such as priming, loss of chlorine, opening
furnace doors, &c., must be avoided, and the boiler should be fillecl

with fresh water to start with. The relationship of the data obtained

to the result required are. /—- x Gj — G = number of gallons

evaporated, when C is the chlorine after some hours run, C the
chlorine in the feed -water, and G the number of gallons in the boiler

to the working level. It is suggested that a similar result may be
obtained by taking the density, with a trustworthy hydrometer, instead

of estimating the chlorine ; then the number of gallons evaporated =
I ^ X G ) — G in which 1 = specific gravity of pure water,

G the same as in the above formula, whilst D, the initial density, is

found by boiling some of the water, so as to throw out of solution

any substances that would be precipitated in the boiler, and making
up with distilled water the loss by evaporation ; D' is the density after

some hours' run. D. A. L.
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Relations between Compressibility and Indices of Refrac-
tion of Liquids. By G. Quincke (Aim. Phys. Chem. [2], 44,
774—777).—The author has, from former experiments, deduced the

relation {n — l)/o' = const., where n is the specific refraction, and <r

the specific gravity of a liquid. The accuracy of this relation, and
of the author's experimental results, has been placed in question by
Rontgen. In the present paper, the author shows that his results

•ao'ree better with those of other observers than do those of Rontgen.
H. C.

Rotatory Power of Diacetyltartaric Derivatives. By J. A.
iLe Bel (Gompt. rend., 114, 304—306).—A discussion with Colson.

The author points out that the idea that the radicles united with an
-asymmetrical carbon atom have their centres of gravity situated at

the solid angles of a tetrahedron, with the carbon atom at its centre,

is not an essential part of his theory of optical activity. The view is

.quite untenable in the case of closed chain compounds.
C. H. B.

Stereochemistry of Diacetyltartaric Acid ; a Reply, to Le
Bel. By A. Colson (Gompt. rend., 114, 41?—419).—A continuation

of the discussion as to the exact mode of the distribution of the
radicles round an asymmetrical carbon atom (preceding abstract).

The author considers that unless the radicles are suppos d to occupy
the summits of a regular tetrahedron, the hypothesis no longer has a
definite character. C. H. B.

Practical Form of the Latimer-Clark Standard Cell. By W.
Negbaur (Ann. Phys. Ghem. [2], 44, 765—766).~ Objections to the
ordinary form of the Latimer-Clark standard cell are the presence of

.a porous pot, on which the zinc sulphate frequently is deposited in

TOL. LXII.
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crystalline form, and the necessity for using a somewhat large
quantity of mercury, in order that when the cell is disturbed the end
of the platinum wire immersed in the mercury may not become
coated with mercurous sulphate. These objections are avoided by
making use of a cell of the form given in the accompanying diagram.
The height of the cell is 6 cm. The mercury is contained in the

LI -tube ah, into the shorter limb a of which parses the platinum
wire, the longer limb h containing the mercurous sulphate paste.

The cylindrical side tube c contains the zinc rod. The opening
between 6 and c should be as large as possible. Crystallisation of

the zinc sulphate can be avoided by covering the solution with a thin
layer of vaselin. The cell should be protected from the action of light

by coating it with black paper. The internal resistance is somewhat
larger than that of the cell in its older form. H. C.

Standard Cell for Small Differences of Potential. By W.
Negbaur (A7171. Flnjs. Chem. [2], 44, 767—770).—No standard cell

for use in the measurement of small potential diiferences has hitherto

been described. The author advocates the use of cells formed of two
solutions of the same salt or acid of different concentration, between
mercury electrodes coated with calomel. The substances used can be
readily obtained in a pure condition, and the potential difference

may be altered within wide limits by altering the concentration of the
solutions ; moreover, this can be calculated beforehand, if necessary.

A useful form of such a cell is that given in the figure. The glass tap
G serves to separate the two solutions from one another, the bore of the

tap containing a plug of parchment paper. The concentiated solution

is placed in the apparatus to the right of the tap. The vessels a and d

Dilute solution Concentrated solution.

contain the mercury coated with cal'omel paste. As it is only necessary
to retain the original concentrations at the electrodes, the vessels b

and c provide for overflow of either solution : in these also may be
placed the thermometer. Platinum wires are sealed into a and d
communicating with the mercury. Hydrochloric acid and sodium
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or lithinm chlorides are suitable for establishing the concentration

current, the first being the best. A potential difference of 0*1 volt

may be obtained by solutions containing 4 and 0"99 grams of hydrogen
chloride, or 2"5 and O'l grams of sodium chloride per litre. The
potential difference of a cell containing such solutions of hydrochloric

acid was found to remain perfectly constant for eight days.

H. C.

Potential Differences at the Surfaces of Contact of very
Dilute Solutions. By W. Negbaur (Ami. Fhys. Ghent. [2], 44,
737—758).—The main object of the present paper was to obtain ex-

perimental confirmation of the theoretical deductions of Planck with
regard to the difference of potential between two dilute solutions of

electrolytes (Abstr., 1890, 1355). The observed values agree generally

with those calculated by means of Planck's formula. In solutions of

equivalent or nearly equivalent strength, the direction of the current

is always determined by the ion which has fhe greater velocity of

the two unlike ions, this always moving with the positive current.

A few experiments were made with concentrated solutions, but the

observed and calculated values do not agree. H. C.

Potential Difference of Dilute Solutions. By W. Neenst
{Ann. Fhys. Chem. [2], 45, 360—369).—This paper consists for the

most part of critical observations on the work of Negbaur (preceding

abstract)

.

The author states that the osmotic pressure of dilute salt solutions,

calculated by means of his theory from the electromotive activity of

the ions, agrees within 1 or 2 per cent, with the osmotic pressure as

derived from the theories of Yan't Hoff and Arrhenius. The measure-
ment of electromotive forces is thus, for dilute solutions at least, by
far the most exact method of indirectly measuring osmotic pressure.

J. W.
Electromotive Activity of the Ions. By W. Nernst and E.

Pauli (Ami. Fhys. Chem. [2], 45, 353—359).—The electromotive
forces developed in liquid cells made by the combination of deci-

normal and centinormal solutions of potassium and hydrogen chlorides
have been investigated experimentally by the authors, and the results

obtained are compared with the numbers deduced from the osmotic
pressure and dissociation hypothesis as developed in this direction by
Nernst and Planck (compare Abstr., 1890, 1355). The agreement
between observation and theory is satisfactory. As solutions of zinc
sulphate and of copper sulphate having equal molecular concentra-
tions are very nearly equally dissociated into ions, it follows from the
theory that there should be no considerable E.M.F. at their surface
of contact. By investigating the combination

Hg
I
HgS04

I

l/107zCuSO4
I

l/107iZnSO4
|
HgS04

|
Hg,

the authors find that in reality the E.M.F. is only 0-00024 volt. The
seat of the E.M.F. in a Daniell element is consequently not to be
sought for at the contact of the two liquids. J. W.

2 z 2
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Conductivity of Lead Dioxide. By J. Shiklds (Chem. Newsy
65, 87).—Both the hydrated lead dioxide, Pb02,H20, prepared by
electrolysing a solution of sodium lead tartrate, and lead dioxide pre-

j)aied by Wohler's method, were examined by placing a layer of the
oxide between two conducting surfaces connected with the terminals
of a battery and watching for polarisation currents on breaking the

circuit, and also by the method employed by Streintz. The results

show that both forms of oxide conduct metallically and neither of them
electrolytically. The specific resistances of these two preparations
are :

—

'^

C.a.S. units.

Chemically prepared dioxide 5'59 x 10'

Electrolytically prepared dioxide. . . . 6-78 x 10^

D. A. L.

Magnetism and Atomic Weight. By P. Bachmet^eff (Ber., 25,
566—569).—In a previous paper (/. Russ. Chem Soc, 1889, 39), the

author discussed the relation between the magnetic properties of the

elements and their atomic weights; his conclusions have, however,

been disputed by Errara (Abstr., 1891, 518), who maintains that

no relationship can be traced except in so far as the elements in

Mendeleeff's odd series are diamagnetic and in the even series para-

magnetic.

The author in reply points out that a considerable number of the

elements do not obey Errara's rule, and that many of the elements

now supposed to be paramagnetic are probably in reality diamagnetic,
the observed paramagnetism being due to the presence of small quan-
tities of iron ; thus, natural platinum, which contains iron, is para-

magnetic, whereas the pure metal is diamagnetic. There are at least

eight exceptions to Errara's rule, and no single exception to that

previously given by tlie author; the latter, therelbre, believes his

system to be the more trustworthy. H. G. C.

Magnetism of Organic Compounds. By S. HENracHSEN (Ann.
Fhys. Chem. [2], 45, 38—61).—The author has investigated the

magnetic constants of a considerable number of organic compounds
under varying conditions. All the substances studied behaved
similarly with respect to the magnetising force: as the force K
increased, the quotient AjK^^ where A is the diamagnetic deflection,

rose slightly and then fell off. Propyl formate, for example, gave the

following numbers :

—

K.
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0*00156 in the formula Mi = Mo (1 -j- a^), where M is the magnetism.

a = 0'00133 may bo adopted as the mean for all the compounds
investigated.

Several measurements in absolute units are given. J. W.

Specific Heat of Aluminium. By J. W. Richards (Chem. News,
65, 97—98).— Inasmuch as the recorded numbers for the specific heat
of aluminium differ widely, the author has redetermined it, at tem-
peratures between 16° and 22°, by noting the reduction in temperature
produced by 100 or 200 grams of aluminium in a known weight of

water at a higher temperature ; at temperatures between 20° and 100°,

by dropping aluminium, from suspension in steam, into water in a
calorimeter ; and at temperatures from 120° to 600° by heating a ball

of platinum and a ball of aluminium placed together on a platinum
support in the same air-bath or furnace and dropping them simul-

taneously into two exactly similar calorimeters; the platinum results

furnished the data for calculating the values for the aluminium.
The latter method gave most concordant results ; selecting the best

experiments and correlating the data by the method of least squares,

the following formulae are obtained, 0'2220 being the true specific

heat at 0°.

Sm = 0-2220 + 0-00005 (i^i + ^2),

S = 0-2220 + 0-0001^

making the sp. heat

At 20° 0-22401 Total caloric capa-]

,,100 0-2320^ city to the V158-3.

„ 625 (melting point). 0-2845 J melting point J

This gives 6*13 as the atomic heat, using the mean specific heat
between 0° and 100°. D. A. L.

Use of Compressed Oxygen in the Calorimetric Bomb. By
Berthelot (Compt. rend., 114, 318—319).—If the oxygen that is

used has been kept in a gas-holder over water, it is saturated with
aqueous vapour, and when compressed in the bomb sufficient water is

condensed to again saturate the gas at the end of the experiment.
The difference in the tension of the aqueous vapour resulting from
the difference between the initial and final temperatures (usually

about 3°) would introduce an error of less than half a minor calorie,

which is negligible in all ordinary cases. If, on the other hand,
commercial compressed oxygen is used, the gas is practically dry. It

follows that in most cases some of the water produced by the com-
biniation will evaporate in order to saturate the gas in the bomb.
The absorption of heat from this cause will amount to from 2 to 3'5

cal. in a bomb of about 330 c.c. capacity, and to 5 or 6 cal. in a bomb
of 600 to 700 c.c. capacity. C. H. B.

Reconversion of Heat into Chemical Energy by Production
of Water Generator Gas and Carbonic Anhydride Generator
Gas. By A.Naumann (Ber., 25, 556—562).—The production of water
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gas from carbon and liquid water, H2O + C = H2 + CO, is an endo-
tbermic reaction, and involves an absorption of 38,770 cal. Generator
gas produced from air and carbon is formed with evolution of heat,

the reaction C + = CO giving rise to a development of 29,690 cal.

The heat evolved in the latter reaction would servo to raise the
temperature of the products formed through 2169°, and if then cooled

to 15° before being used, the whole of the heat of formation would be

lost and the heat of combustion, 67,960 cal., of the carbonic oxide

alone remain. The loss here involved is 30*4 per cent, of the heat of

combustion, 97,650 cal., of the original carbon.

In order to avoid the above loss, the formation of water gas may be
combined with that of generator gas, as in the Dowson process, or, in

place of water, carbonic anhydride may be mixed with the air passed
over the heated carbon, the reaction CO2 + C = 2C0 being endo-
therm.ic and involving an absorption of 38,270 cal. The mixture of

water or carbonic anhydride might be made in such proportion that

neither absorption nor development of heat would take place. In this

case the foUow^ing table gives the calculated values of the heats of

combustion of 1 litre of each gas in the first column ; the increase in

the temperature of the flame, calculated from the heats of combustion
and specific heats of the mixed gases, in the second column; and the

heat obtainable from the combustible gases present in 1 litre of each
^as when cooled through 1°, in the third column.

Gas.
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The corresponding values with primary propyl alcohol are :

—

+ 32-52, +17-66, +0*65, and +108-65 respectively.

The compounds of sodium glycol with isopropyl alcohol recently

described (this vol., p. 691) gave the following results :

—

Heat of dissolution, CaH^NaCSCsHsO = 14-47 Cal.

Heat of dissolution, C2H5N"aO,3C3H80 = 11-81 „

CsHvNaO + SCaHsO develops +0-13 Cal.

CoHsNaO + 3C3H8O „ -0-08 „

therefore

—

CsH^NaO sol. + SCaHgO liq. =
C3H,N'aO,3C3H80 sol develops + 12-98 Cal

CaHsNaO sol. + 3C3H8O liq. =
C2H5lN-aO,3C3H80 sol „ + 5-04 „

4C3H8O liq. + Na sol. = H gas +
C3H7NaO,3C3H80 sol ,, +43-25 „

The last value is higher than the heat developed by the action of

sodium on water. The dissolution of the compound

C3H7N'aO,3C3H80

in excess of isopropyl alcohol absorbs —2-63 Cal., and hence

8OC3H8O liq. + Na sol. = H gas +
CaH^NaO diss, in 79C3H8O liq. develops +40-62 Cal.

The action of sodium on isopropyl alcohol develops nearly 3 Cal.

less than its action on normal propyl alcohol. Isopropyl alcohol

differs fi*om the other monhydric alcohols in that the dissolution of

the solid C3H7NaO,3C3H80 in excess of the alcohol is endothermic,

whereas the heat of formation of the compound itself is exothermic,

and amounts to +12*26 Cal. It would follow that the excess of

alcohol simply dissolves the crystallisable compound without forma-
tion of polyalcoholic combinations. Similar phenomena are shown
by barium hydroxide, and the hydrate Ba(OH)2,8H20, and the corre-

eponding strontium compounds. C. H. B.

Tartronic Acid and Alkaline Tartronates. By G. Massol
{Compt. rend., 114, 422—424).—The tartronic acid used was in large,

transparent, anhydrous prisms melting at 155°, with evolution of

earbonic anhydride ; heat of dissolution, —3' 75 Cal.

C3H4O6 + KOH develops + 1377 Cal.

C3H3KO5 + KOH „ +12-48 „

C3H4O5 + 2K0H „ +26-25 „

The potassium hydrogen tartronate forms large, very oblique

prisms with a rhombic base ; these contain J mol. H2O, and become
anhydrous at 110°; heat of dissolution of the anhydrous salt, —7*5 Cal.

The normal tartronate forms large, anhydrous crystals ; heat of disso-

lution, —4-75 Cal.
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C.H4O5 -}- NaOH develops +18 75 Cal.

CsHaOftNa + NaOH „ +13-65 „

C3H4O5 + 2NaOH „ +27-40 „

The normal salt forms a very deliquescent, crystalline mass, which
becomes anhydrous at 110'^ without further decomposition ; heat of

dissolution, — 3'00 Cal. The acid salt, when evaporated to dryness

on a water-bath, becomes partially converted into glycollate.

C3H4O5 sol. + KOH sol. = C3H3O5K sol.

+ H2O sol develops + 31'4 Cal.

C3H3O5K sol. + KOH sol. = C3H2O5K, sol.

-«" H2O sol „ + 23-6

C3H4O5 sol. + 2K0H sol. = C3H2O5K2 sol.

+ 2H2O sol „ +55-0 „

C3H4O5S0I. + 2NaOHsol. = C3Ho05lSra2Sol.

+ 2H2O sol „ +49-07 „

The corresponding values for malonic acid are about 4 Cal. per
equivalent lower, a result similar to that obtained with succinic and
the hydroxysuccinic acids. C. H. B.

Heat of Dissolution of Salts in Water. By R. Scholz (A7m.
Phys. Ghem. [2], 45, 193—206).—The author has determined the

lieat of dissolution of various salts in water at 0° by means of

Bunsen's ice calorimeter. N in the following table (p. 677) denotes

the number of gram-equivalents of salt dissolved in a litre of water
;

the numbers in the other columns are the small calories evolved per
gram of salt dissolved :

—

These results are not in harmony Avith those of Staub (Inaug. Diss.,

Zurich, 1890), who employed the same method. J. W.

Theory of Heat of Dissolution and of Osmotic Pressure,
By C. Dip:terici (Ann. Fhys. Ghem. [2], 45, 207—237).—Van't Hoff
deduced the laws regulating the vapour pressures of solutions from
the laws of osmotic pressure. The author proceeds in the reverse

way from the vapour pressure of dilute aqueous salt solutions, and
arrives at the following conclusions :

—

1. Raoult's laws for vapour pressure are capable of explanation by
adopting views borrowed from the kinetic theory of gases.

2. It then follows from the principles of thermodynamics that,

when two miscible liquids with different vapour pressures are capable
of interdiffusion, there must be between them a diffusion pressure
which can be calculated from the difference of vapour pressure if

both liquids give off" the same substance as vapour.

3. The hydrostatic pressure which is equal and oppositely directed

to the diffusion pressure is Van't Hoff's osmotic pressure.

4. At great dilutions this is proportional to iihe relative lowering-

of the vapour pressure, but is not so in more concentrated solutions.

5. The rule that the osmotic pressure is proportional to the abso-

lute temperature is only valid for the temperatures at which the laws-
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of Boyle and Charles hold good for the vapour of the solvent, and
only then so far as von Babo's law is true.

6. Whilst these principles justify the analogy of gaseous sub-

stances with substances in solution, it does not follow that substances

in solution are really in the gaseous state, or that the osmotic pres-

sure is of kinetic origin.

7. When a salt is dissolved in a solvent a certain external work,

the osmotic work, can be done. If the dissolution is e:ffected, as is

usual, by mixing the salt and the solvent, this work is not done, and
thus the process is irreversible.

8. Molecular forces (of kinetic nature) between the salt and the

solvent perform the osmotic work. J. W.

Freezing Point of Dilute Solutions of Cane Sugar. By Raoult
(CompL rend., 114, 268—271, and Zeit. physikal. Ghem., 9, 343).—
The author has modified his apparatus for determinino^ freezing

points, with a view to secure more regular cooling, and he finds it

possible to obtain results accurate to 0*U02 of a degree. The follow-

ing results were obtained with dilute solutions of cane sugar :

—

"Weight of sugar
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mean experimental error, 0*0008°, whereas no drawing can be made
with a lath so as to obliterate any of these "breaks " without increas-

ing the apparent error to an unwarrantable extent. A drawing
obliterating all the breaks shows an error 6*3 times greater than the

experimental error. The values calculated according to Van't Hoft"s

formula and the dissociation hypothesis do not agree within experi-

mental error with the observed values ; the total error up to a

depression of 07° is 870 greater than it should be, and even imagining

the existence of some regular but unknown source of error, this valne

cannot be reduced to less than 16. The best agreement extends only

to 0"4°, and even here it is, with every favourable allowance, not within

the experimental error, being 6—9 times greater than this error.

S. U. P.

Apparatus for the indirect Determination of Vapour Pres-

sures. By C. A. LoBRY DE Bruyn (Bee. Trav. Chim., 10, 132—134;

compare Abstr., 1891, 781).—This consists essentially of an inverted

\/-tube, to the angle of which a narrow tube furnished with an air-

tight stopcock is fused, and to the free ends of the /\-tube two small,

30—40 c.c, flasks are accurately adapted. The salt whose hygro-

scopicity is to be determined is placed in one flask, and sulphuric acid

of known strength in the other, and a vacuum is induced in the

apparatus, which is maintained for 3—4 weeks at a constant tempera-
ture. The sulphuric acid is then titrated, and the vapour pressure

calculated by aid of Regnault's tables (compare also Miiller-Erzbach,

Abstr., 1889, 1045). T. G. N.

Stereochemical Models of Organic Molecules. By A. Eiloaet
{Amer. Ghem. /., 13, 559—564).—Carbon atoms are represented by
tetrahedra, which may be connected either corner to corner to repre-

sent the ethane condition, or edge to edge to represent the ethylene

condition ; and the elements and radicles attached to the carbon atoms
are represented by caps, on which their symbols and formuloB are

inscribed, which fit over the corner of the tetrahedra. In this way
the modern views as to the constitution of such compounds as the

lactic acids, the tartaric acids, maleic and fumaric acids, and the

hjdrophthalic acids may be made clear. Full details of construction,

as well as numerous examples, are given. Jn. W.

Lecture Experiment : Burning Sulphur in Oxygen. By W.
A. Notes {Amer. Ghem. /., 13, 553).—A 250 c.c. flask containing a

fragment of sulphur, and filled witli oxygen by downward displace-

ment, is fitted in a horizontal position to one end of the transverse

and horizontal limb of a "^""Picc®? the other end of which communi-
cates through a stopcock with a filter-pump, whilst the vertical limb
dips into mercury and serves as a pressure gauge.
The pressure in the flask having been reduced to about 450 mm.,

the stopcock is turned off, and the level of the mercury in the gauge
marked by a strip of paper. The sulphur is then ignited by heating
the flask with a small flame, and is seen to burn quietly in the

rarefied oxygen. When the combustion is finished, the flask quickly
-cools to the original temperature, and the mercury is seen to return
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to its original level, thus showinp: that the volume of the sulphurous
anhydride is the same as tbat of the oxygen from which it lias been
formed. Jn. W.

Inorganic Chemistry.

Boiling Point of Zinc Chloride and Bromide, and Ignition
Temperature of Electrolytic Gas. By F. Fkeyer and V. Meykk
(Ber., 25, 622—635).—In a previous paper (Abstr., 18l'l, 1153),
Krause and Meyer have shown that electrolytic gas, when slowly
passing through a glass tube, does not explode at 6U6° (the boiling

point of stannous chloride). In order to get a nearer approximation
to the point of ignition of the gas, the authors have passed the gas
through a tube contained in a bath of boiling zinc chloride and zinc

bromide, the boiling points of which they find to be 730° and 650°

respectively. With the former, explosion takes place whether the gas
is wet or dry, but in the boiling bromide no appreciable combination
takes place, and the temperature of ignition therefore lies between
these two points.

The bath employed in the experiments consisted of a sheet-iron

crucible 10 cm. in height and 6 cm. in diameter, to the lid of which
was brazed a sheet-iron tube 2 cm. in diameter, and reaching to

within about a short distance of the bottom of the crucible. The tube
conveying the electrolytic gas is widened out at one point into a long

bulb, which is wholly immersed in the inner sheet-iron tube. To
ascertain the boiling point of the chloride and bromide, an air

tliermometer made of j)latinum was inserted in the iron tube, no glass

being found which could withstand the temperature without partially

collapsing.

Tlie explosion in the zinc chloride only takes place with certainty

if the gas is passed through the tube when the zinc chloride is already
at the boiling point, and is then sufficiently violent to pass along tubes
only I mm. in diameter. If the gas be passed through the tube whilst

the zinc chloride is being heated, the gases slowly combine, forming-

water without, explosion. H. G. C.

Action of Nascent Hydrogen and Nascent Oxygen on Nitric
Acid. By W. F. Hall (Amer. Ghem. J., 13, 564—570).—A steady
electrical current, averaging about 11 coulombs per day, was passed
through dilute, aqueous nitric acid (sp. gr. 1*069 at 20°) for 84 days.

The electrodes were arranged in separate vessels, connected by a
siphon filled with the electrolyte, and the evolved gases were collected

separately.

The rate of evolution of hydrogen at the cathode gradually dimin-
ished, and on the 59Lh day vanished; but it could always be tempo-
rarily and largely augmented by agitation. The specitic gravity of

the electrolyte steadily diminished (finally to 1*034 at 27°), owing to
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reduction of the nitric acid to ammonium nitrate, the formation of

which took place slowly at first, but afterwards witli increasing

rapidity.

The rate of evolution of oxygen at the anode was at first much
greater in proportion than that of the hydrogen at the cathode, but

it decreased after a few^ days to the normal amount, and continued to

decrease until the end of the experiment. As in the previous case,

the flow could at any time be temporarily and largely augmented by
agitation. The specific gravity of the electrolyte steadily increased

(finally to 1*079 at 1:7°), owing, probably, to the conversion of the

nitric acid into orthonitric acid, H3NO4. Jx. W.

Decomposition of Sulphurous Anhydride by Carbon at High
'Temperatures. By Scheurer-Kestnek (Compt. rend., 114, 296

—

298).—When sulphurous anhydride is passed over carbon heated to

bright redness, it is decomposed in accordance with the equation

2SO2 + 3C = 2C0 + CO2 i- S2. It is possible that carbon bisulph-

ide and carbon oxysulphide are formed as intermediate products.

The result confirms the author's view as to the nature of the reac-

tion between a sulphate, silica, and carbon at a high temperature.
The sulphate is converted into a silicate and sulphuric anhydride

;

the latter is decomposed by heat into oxygen and sulphurous anhydr-
ide, and these in presence of carbon yield carbonic anhydride, carbonic

oxide, and oxygen, 3RSO4 + BSiOa + 5C = 3(RO,2Si02) + 3S +
4CO2 + CO. C. H. B.

Action of Iodine on Sodium Hydrogen Sulphite. By W.
Spring and E. Bourgeois (Arch. Fharm., 229, 707—710).—Referring
to the results obtained by Otto and Hoist (Abstr., 1891, 978), the
authors point out that their previous work on this subject showed
that there was no formation of dithionic acid (Abstr., 1886, 978). In
order to test the accuracy of Otto's results, each of the authors
repeated his work independently of the other in different laboratories,

but could detect no dithionic acid. They further determined the
amounts of iodine used during the oxidation, and these in every case
corresponded with the equation

2NaHS03 + 2I2 -H 2H2O = 2NaHS04 + 4HI,

whilst only half this amount of iodine is required for the formation of
dithionic acid. J. W. L.

Amorphous Boron. By H. Moissan (Compt rend., 114, 319

—

324).—The author has prepared amorphous boron by the various
known methods, and has analysed the products ; the results are con-
tained in the following table (p. 682) :

—

No. 1 was prepared by the method of Gay-Lussac and Thenard,
using a copper tube. Hydrochloric acid removes part of the potas-
sium, but, even after repeated washing with this acid and water, the
residue contains about 7 per cent, of potassium. No. 2 was obtained
by the action of sodium on boric anhydride in presence of sodium
chloride, the product being washed with hydrochloric acid and dried
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95 per cent, of boron, 23 to 3'75 per cent, of magnesium, and 1*2 ty

16 per cent, of insoluble matter.

If this product is fused with 50 times its weight of boric anhydride,

and the product treated in the same way as the original product, a
maroon powder is obtained containing only traces of magnesium.
One product contained boron, 9830; magnesium, 0*37

; insoluble,.

1-18 = 99-85.

If the boron is required perfectly free from nitride, reduction must
be effected in a crucible brasqi^ed with a mixture of finely powdered
titanic oxide and carbon ; the product contains from 92'6 to 99*2 per
cent, of boron. Boric anhydride may also be reduced by magnesium
in porcelain dishes in an atmosphere of hydrogen, and a very pure
product is obtained, but the yield is small. C. H. B.

Explosion of Ammonium Nitrate. By C. A. Lobry de Bruyn
(Bee. Trav. Chim., 10, 127—134).—Ammonium nitrate is a component
of many explosives which are but slightly sensitive to ordinary me-
chanical shocks, and are difficult of ignition, although by the detona-

tion of small quantities of mercuric fulminate the^ are rendered
explosive. Berthelot (Abstr., 1882, 453) and Thorpe (Trans., 1889,

220) prove that endothermic combinations decompose explosively

under the influence of mercuric fulminate, and it is well known that

explosives require a variable initial impulse to cause their decom-
position. The author describes the following experiments which were
made with shells of 8 cm. calibre, weighing 7 kilos., and capable of

holding about 200 grams of explosive. The force of the explosion

was estimated by the number and weight of the collected pieces and
the distance to which they were scattered, the difference between this

weight and the original weight being reckoned as shell reduced to
powder by the explosion. In the case of black gunpowder fired

electrically by a platinum thread, 10 pieces were collected whose col-

lective weight was nearly that of the original shell, but, when a
fulminate cap was used, 77 pieces whose collective weight was but
3'8 kilos, were obtained. When shells filled with bellite, dynamite,
and cotton-powder were exploded by means of 1 gram of mercuric
fulminate, the shells were reduced to powder. 1 gram of mercuric
fulminate produced no effect on a shell filled with ammonium
nitrate except to evapor^/te a small amount in the immediate vicinity

of the fuze, whilst the screw holding the shell was moved.
3 grams of fulminate caused a low, rumbling explosion, and 62
pieces of shell were collected which weighed 6 kilos. A shell con-

taining lf-0 grams of ammonium nitrate and 20—30 grams of bellite

(composed of dinitrobenzene 1 part and ammonium nitrate 4 parts)

yielded, on explosion by 1 gram of mercuric fulminate, 230 pieces-

weighing 2" 75 kilos. Hence it appears that ammonium nitrate

requires a stronger initial impulse than either dynamite or dry
cotton-powder; that its employment, unless it be mixed with charcoal

or aromatic nitro-compounds, is negatived on account of its weaker
action, although for coal mining purposes its employment would ^eem
to be advantageous, as but a slight rise in temperature accompunic;*

the explosion. T. Gr. N,
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Silver Sulphite. By W. H. Sodeau {Chem. News, 65, 102). —Silver
isul[))»ite was prepared by passing^ sulphurous anhydride into a solution

of recrystallised silver nitrate, washing well, and drying in a vacuum
over sulphuric and chromic acids mixed ; when sealed up in tubes, it

was blackened slowly and slightly by a fortnight's exposure to ordinary

sunlight, and, in other experiments, more intensely and more readily

as the temperature, at which it was exposed, was raised. The pre-

sence of water also accelerates the blackening. D. A. L.

Silver Nitrosilicate : Existence of a Nitrosilicic Acid. By
G. Rousseau and G. Tite {Compt. rend., 114, 294—296).—When
silver nitrate is heated w^ith a small quantity of water and fragments
of marble in sealed tubes at 180—300° for many hours, deep
ruby crystals are obtained, adhering strongly to the sides of the

tube. They have the composition 2AgN'03,3Ag4Si04 or

. 7Ag20,3Si02,N205.

Similar results are obtained if finely-divided silica is added to the

contents of the ttibe, and in this case the crystals do not adhere to

the glass. Silver oxide may be used in place of calcium carbonate,

but the excess is difficult to separate at the end of the operation. The
same product is obtained in smaller crystals by heating silver

nitrate with silica at 350—440°.

Silver nitrosilicate forms short, ruby prisms showing longitudinal

extinction in parallel light. When heated to dull redness, the
crystals intumesce with evolution of nitrogen oxides, and a residue

of metallic silver and the silicate AgaSiOa is left. The nitrosilicate is

easily soluble in dilute nitric acid, but after some titne, and espscially

on heating, silica separates. Hydrochloric acid decomposes tlie com-
pound immediately with separation of silver chloride. Ammonium
chloride also decomposes it, and the solution smells of ammonia, but
nitrosilicic acid could not be isolated. Potassium chloride solution is

without action even at 100°, but potassium iodide yields silver iodide

and potassium nitrosilicate, the latter separating in long needles when
the filtrate from the silver iodide is concentrated in a vacuum.

C. H. B.

Solubility of Tricalcium Phosphate and Dicalcium Phos-
phate in Solutions of Phosphoric Acid. By H. Gauss e (Compt.
rend., 114, 414—417).—The author has measured the solubility of
tricalcium phosphate and dicalcium phosphnte respectively in 100 c.c.

of solutions containing 5, 10, 15, 20, 25, 30 grams of phosphm-ic acid
respectively. With more than 30 grams of phosphoric acid, mono-
calcium phosphate is precipitated.

1. 2. 3. 4. 5. 6.

Tricalcium phosphate
dissolved 3-85 7-28 9-45 12-50 13-79 15-10

Dicalcium phosphate
dissolved 4*30 7*15 930 11-86 1340 15-10

With tricalcium phosphate, when the solutions are heated at 100°,
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tliere is a precipitate of dicalciura phosphate in Nos. 5 and 6 ; with
dicalcium phosphate, under similar conditions, there is a precipitate

in all six solutions.

It will be observed that the solubility of tricalcium phosphate is

greater than that of dicalcium phosphate. A condition of equilibrium

seems to be established between phosphoric acid, monocalcium phos-
phate, and water, the water playing the principal part and determin-
incr the proportion of free phosphoric acid and monocahnum phos-

phate. C. H. B.

Barium Carbide. By Maquenne (Gompt. rend., 114, 361—362),

—When barium amalgam is mixed with powdered charcoal and dis-

tilled in a current of pure and dry hydrogen, a somewhat energetic

reaction takes place at a red heat without any absorption of gas.

The product is a grey, fritted mass containing excess of carbon. It

does not change at a bright red heat, but is immediately decomposed
by cold water with evolution of acetylene mixed with 7 per cent, of

some gas not absorbed by cuprous chloride. The formula of the

carbide is BaCa. It contains no hydrogen and its formation takes

place readily in an atmosphere of nitrogen. In this case, however,
barium cyanide is formed in quantity equal to about 25 per cent, of

the oi'iginal weight of the barium. The decomposition of the carbide

by water is represented by the equation BaC^ -\- 211^0 = 02^12 +
Ba(OH)o.

If the property of forming carbides is common to other metals,

this fact may throw some light on the natural formation of hydro-
.carbons, since Berthelot has shown that acetylene is the starting

point in tue synthesis of these compounds. C. H. B.

Lead Chlorosulphide and Bromosulphide. By F. Parmentiek
(^Compt. rend., 114, 298—301).—Lead chloride is dissolved in hydro-

chloric acid, the solution diluted with water, and hydrogen sulphide

is allowed to play on the surface of the liquid until yellow striit*

become visible. The liquid is then rapidly agitated and poured into

a large, dry vessel. A cinnabar-coloured precipitate of the chloro-

sulphide, PbS,PbCl2, separates; it is very unstable, and is decom-
posed by watei", acids, and alkalis. Alkalis at first blacken it, but the

black substance rapidly changes to a white, flocculent mass. A
similar change takes place, although slowly, when freshly precipi-

tated lead sulphide is treated with an alkaline hydroxide.

Lead bromosulphide, PbS.PbBro, is obtained in a similar manner,
but moie readdy ; it is orange-yellow, and is unstable.

An iodosulphide also seems to exist, but its preparation is difficult

on account of the slight solubility of lead iodide in hydriodic acid.

C. H. B.
So-called Mercurosammonium Compounds. By L. Pesci (Gaz-

zetta, 21, ii, 569—580; compare Abstr., 1891, 26"^).—The author has
examined most of the so-called mercurosammonium componnds, ob-
tained by treating mercurous salts with am iionia, and finis that they
consist of the correspondmg raercnrammoniam salts mixed with

metallic mercury. The mercarammonium salts being readily soluble

VOL. LXii. 3 a
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in a saturated Folution of ammonium sulphate containing ammonia^
the metallic mercury can be separated from the precipitate.

"Wh(ii calomel is treated with ammonia, a grey powder ordinarily

known as mercurosammonium chloride, NH2Hg2Cl, is obtained; this,

on microscopical examination, is seen to contain metallic mercury^
and on ti eating it with ammoniacal ammonium sulphate solution, it

partially dissolves, leaving a residue of mercury. Under the action

of lijjht the product rapidly changes, but when preserved from such
disturbing influences, the reaction between calomel and ammonia is

[)robably repreyented by the equation

2ng,Ch + 4NH3 = Hg,NCl,NH4Cl + 2Hg + 2NH4CI.

This is confirmed by treating the precipitate with aqueous potash
until the evolution of ammonia is at an end. The mercurammonium
salt is thus converted into hydrated mercurammonium chloride,

Hg2NCl,H20; tlie mixture of this salt and mercury thus obtained
gives satisfactory numbers on analysis.

In a similar manner, the reaction between mercurous sulphate and
ammonia, supposed to yield a compound having the composition
(NH2Hg40)2S04, is shown to proceed as represented by the equation
28Hg2B04 + ^^mH, + I2H2O = 7(Hg,N)2S04,(NH4)2S04,12H20
-H 28.Hg + l0(NH4)2SO4. The double salt loses ammonia when
treated with aqueous alkalis, and gives hydrated mercurammonium
sulphate, (Hg2N)2S04,2H20.

A\ hen a mercurous nitrate solution is allowed to remain in a slightly

ammoniacal atmosphere, basic mercurous nitrate, HgioN602o,2H20,
sepaiates.

On treating mercurous nitrate solution with, aqueous ammonia, a
precipilate of variable compc-sition is obtained. This reaction has
given rise to considerable discussion owing to the therapeutic value
formerly attributed to the product. The author shows that the re-

action may be represented bv the following equation :—6Hg.;(]Sr03)9 +
I2JSB3 + 2H2O = 3Hg2N-N03,KH4-N03,2H20 + 6Hg + 8NH4-IS03.

W. J. P.
Metals of the Cerium Group. By P. Schottlander (Ber., 25,

378— 3l'4).— The author gives details respecting the separation of
the metals of the cerium group by Auer v. Welsbach's methods
(Monafsh., 5, 5(i8) under the following headings:— (I.) Preparation

of ceriiivt salts jree from lanthahtim and didymium. (11.) Preparation

of lanlhanurn and didymium salts free from cerium. (111.) Separa-
Hon of Idttfhanum and didymium. hy the oxide process. (IV.) Prepara-
tion (f jure lunihaiium salts and partial separation of didymiuvi into

its constituents hy cri/stallisation of ammonium, didymium nitrate (see

Wien. Acad. Ber., 18&5, 2, 317). A. R. L.

Me'als of the Cerium Group. By P. Schottlander (Per., 25,
569—699).—This pap^r contriins an account of the spectroscopic

investigation of the didymium material described in the author's

2:)revi()Us communiration. 'i'he results obtained have not led to any
very positi^'e Ci.nclusions ; ibey show, however, that every absorption

maximum is not neces.-arily a chaiacteristic of one distinct element,.
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as has been assnmed by Kriiss and Nilson (Abstr., 1887, 890), and
that therefore the number of elements present in the material

examined by the latter investigators is probably considerably less

than they were led to conclude. H. G. C.

Action of Certain Liquids on Aluminium. By G. Lunge
{Chew. News, 65, 110—111).—Adverse of)inions having been ex-

pressed in connection with the application of aluminium to domestic,

food storage, surgical and such like purposes, the author instituted

the following experiments with commercial rolled sheet aluminium
1 mm. thick and containing per cent. 99'20 of aluminium, 0*55 of

silicon, 0*25 of iron, and trace of copper. Suitable strips were cut

from this, and after the edges and compressed rolled surface had been
removed by filing, the strips were thoroughly cleaned by washing
with soda, then successivelywith water, sulphuric acid, and again water,

finally scrubbing with distilled water, rinsing with alcohol, and drying
in an oven. Three strips were weighed and then suspended, without
touching one another, from glass hooks, in corked flasks, containing

about 4<>0 c c. of the liquids examined, comprising :—Ordinary claret

and hock, brandy, pure 50 per cent, alcohol, solutions of tartaric,

acetic, citric, lactic, butyric, boric, and salicylic acids, phenol, and
tea, coffee, and beer. After six days, the strips were removed, washed,
and weighed, and the experiments repeated for another period of six

days. The results are tabulated in the paper, but the conclusions are

that tea, coffee, and beer are practically without action on aluminium,
brandy nearly so, whilst the action of acids and acid liquids, although,

more pronounced, is far too slight to cause any alarm ; in the worst
case, acetic acid, only 5 milligrams were dissolved per 100 c.c. in

six days ; and such action in a quart canteen, supposing it always to

be full, would only amount to 1 gram in 200 days. The author
hence asserts that aluminium may be employed without fear for

holding articles of food, at least at the ordinary temperature.
D. A. L.

The Hypothetical Manganese Tetrachloride. Bj S. U.
Pickering {Phil. Mag. [5], 33, 284).— If, when manganese dioxide
is dissolved in hydrochloric acid, the sesquichloride is formed, some
chlorine must be liberated at the same time; whereas, if the tetra-

chloride is formed, no chlorine need be liberated. Vernon's results

(Abstr., 18i'2, 19), which tended to prove that the dissolution might
be effected without evolution of chlorine, are, in the author's opinion,

open to question. If the tetrachloride is formed, it would be possible

to reproduce the whole of the dioxide taken by decomposing it with
water ; whereas, if it were the sesquichloride which were formed, only
r)0 per cent, of the dioxide taken could be thus recovered

;
yet, in spite

of Vernon's experiments, which were supposed to show that the tetra-

chloride could be obtained almost undecomposod, he only in one case re-'

covered a fraction more than the 50 per cent, of the dioxide, and he gives
no analytical data to show what reliance can be placed on this excess
(1*2 percent.). In every other respect Vernon confirmed Pickering's

conclusions (Trans., 1879, 654), and, in his (Pickerintj's) opinion,

3 a 2
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adduces no evidence to disprove that tlie higher chloride is Mn.Cle,

or to prove that it is MnCV S. U. P.

Bismuthic Acid. By G. Andr^ (Compt. rend., 114, 359—360).

—

Bismutliic acid combines very slowly and incompletely with potas-

sium hydroxide, even when the latter is in excess. Prolonged boil-

ing of the acid with an aqueous solution of ten times the quantity of

potash required to saturate it yields a compound KBi03,4HBi03.
If, in the preparation of bismuthic acid, by the action of chlorine on

bismuth oxide suspended in hot aqueous potash, the passage of

chlorine is continued until the potash is completely saturated, a violet-

black product is obtained that will not emulsify even after prolonged
boiling with water. The product contains only a very small propor-

tion of potassium, and sometimes it contains chlorine. After prolonged
treatment with nitric acid and drying at 100°, it has the composition

Bi205,2HBi03.
The emulsion obtained in the preparation of bismuthic acid (com-

pare this vol., p. 413) is precipitated by dilute nitric acid, and the

forown precipitate, when washed and dried at 100°, has the composi-

tion BioOs, or more probably HBiOajBiaOs. C. H. B.

Note.—The author makes no reference to Mr. Pattison Muirs
researches on this subject.-[EDiTORS.]

Ruthenium Chloride and Hydroxychloride. By A. Joly
{Compt. rend., 114, 291—293).—Chlorine attacks finely-divided

ruthenium very slowly at 360° and converts it partially into the

trichloride. If, however, the finely-divided metal is heated at 360 "^

or 440
' in a mixture of chlorine and carbonic oxide, care being taken

that the chlorine is in excess, ruthenium trichloride is formed rapidly,

and occupies many times the volume of the original metal. A small

quantity of metal always remains unattacked. The chloride is a

dark-brown substance, insoluble in cold water, inorganic and organic
acids, carbon tetrachloride, carbon bisulphide, chloroform, phosphorus
trichloride, or ether. When digested with 60 times its weight of

absolute alcohol in sealed tubes for several hours, the chloride is

dissolved, and the unattacked metal remains undissolved. Hot water
slowly decomposes the chloride.

The solution of the chloride in absolute alcohol is purple-violet, but
in presence of atmospheric moisture or if the alcohol is not quite

anhydrous, the solution very slowly becomes violet-blue and afterwards

deep indigo-blue. The change takes place more rapidly at 60", and
is due to the formation of a hydroxychloride, RuCl2*0H, which is

obtained as a black product when the alcohol is distilled off, and is

stable at 150°. It is very soluble in water, forming a deep indigo-

blue solution, which gradually deposits ruthenium hydroxide,

Ru(0H)3.
if the hydroxychjoride is dissolved in a considerable excess of

hydrochloric acid, it forms a brown solution of a hydrochloride of the

chloride, which is stable at about ISO'', but at 200" is converted into

the anhydrous chloride.
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The hydroxycliloride combines with ammonmm and forms a com-
pourid very soluble in water; it yields an intense crimson solution,

turning to yellow in presence of hydrochloric acid.

When ruthenium is subjected to the action of chlorine and
carbonic oxide at 360° or 440°, a small quantity of a product con-
taiuina^ carbonic oxide is formed. C. H. B.

Mineralogical Chemistry.

Elaterite and Dopplerite. By W. Alex^eff {Zeit. Kryst. Min.,
20, 187—188; from Mining^ J., St. Petersburg. 1, 361—875).—The
author has made an examination of the elaterites and dopplerites of the
Caucasus. The so-called elaterite of the government of Kutais proves,
on analysis, to be dopplerite, the analytical results being* as follows :—

•

C. H. O + N. Ash. Total.

51-17 4-60 34-57 9-66 lOO'OO

The percentage of hygroscopic water was 7-28.

In composition, this mineral is very similar to the coal of Lepsia,
in the Northern Ural. The author regards dopplerite as intermediate

between bituminous coal and lignite. Pure elaterites are probably
nothing more than asphalt, ^CHj), with which a small proportion of

an oxygen compound is mixed. Elaterite from Sakupris Gelle, in the

government of Kutais, gave, on analysis :

—

C. H. O + N. Ash. Total.

84-66 8-19 4-98 2-19 100-02

B. H. B.

Manganese Hydroxide from the Euganeen, Italy. By G. di

BoccARD {Zeit. Kryst. Min., 20, 175—176 ;
from Riv. ihin. crist. ital., 4,

56).—A black substance, consisting of manganese hydroxide, limonite,

and sand, was found coating trachyte and calcite in geodes in the

trachyte. It had a sp. gr. of 3-13 and a hardness of 5. Neglecting

the sand, the analysis gave :

—

MnsOg. FeaOg. HoO.

75-51 6-80 17-69

An analysis of a similar substance, containing a larger proportion

of limonite, yielded :

—

Mxxcfls. FcgOa. ihO. Sand.

9-31 7-85 10-21 72-63

B. H. B.

Iron Ores of Central Russia. By P. A. Zemjatschensky (Zeit.

Kryst. Min. J 20, 184—186 ; from Memoirs of the Soc. of Naturalists

of St. Petersburg, 20, 1—300).—The author gives an exhaustive

geological and chemical description of the iron ores of a portion of

the Moscow coalfield. The ores are mostly brown haematites..
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Numerous analyses are given, one of which, that of the ore from
Katnoft', does not represent the composition of brown haematite but that

of Hermann's tui-jite, its formula being 2Fe203,H20. In physical

properties, this mineral is similar to the turjite from the Turjin mine,
in the Ural. In the ores of Dankoft", in some very compact
brown hsomitites, crystals of a ferric hydrate occur, to which the

author assigns the name of hydrogoethite. Its chemical formula is

3Fe203,4H20, and its sp. gr. 3'556. The same mineral is also found
in the ores occurring in the vicinity of Lipezk. B. H. B.

Vivianite. By W. Tjelouchin {Zeit. Kryst. Min., 20, 183 ; from
/. Buss. Ghem. Soc, 21, 129).—This mineral was found at Tamanj, on
the Sea of Azov. The crystals, which occur in a fossiliferous rock,

gave, on analysis, the following results :

—

H20.
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of aldehyde and a crystalline acid ; the last-named compound sepa-

rates from water in large, colourless, efflorescent needles cont lining

1 mol. H2O, and is very readily soluble in water, acetono, and alcohol

;

ihe anhydrous acid melts at 184°. F. S. K.

Decylene and its Derivatives. By L. Grosjean (Ber., 25,
478—481).—When castor oil is subjected to dry distillation under
diminished pressure, a mixture of oenanthaldehyde and undecylenic

acid, CH2iCH*[CH3]8*COOH, is obtained, and from the latter com-
pound decylene is conveniently prepared by heating the barium salt

(2 parts) dried at 120° with sodium ethoxide (1 part) in a retort,

under a pressure of 50 mm. Decylene is a limpid, colourless liquid,

insoluble in water; it boils at61'5° under 15 mm. pressure, at 87—88"

under 50 mm., at 106—107° under 100 mm., and at 172° under 760 mm.,
without decomposition. The sp. gr. at 0° = 07630, at 15° = 07512,
-and at 30° = 07398. The dibromide boils at 135° under 9 mm., and
at 145° under 15 mm. pressure. The sp. gr. at 0° = 1*3841, at 15° =
1*3677, and at 30° = 1*3512. The diacetnte was only obtained in an
impure state as a colourless oil which boiled a,t 142° under 9 mm., at

152° under 14 mm., and at 264—272° at the ordinary pressure, with
partial decomposition,

Decylene glycol is obtained by heating the diacetate with alcoholic

potash in a reflux apparatus. It is a colourless, viscid liquid, boils

at 145° under 15 mm., and at 255° under the ordinary pressure, with-

out decomposition. The sp. gr. at 0° = 0-9226, at 15° = 0*9115, and
^t 30° = 0-9011.

Ghlorodecyl henzoate^ CioH^oCl'OBz, is obtained by heating the above
glycol (1 part) with benzoic chloride (0-807 part) for five hours at

120°, and then for one hour at 160°, and distilling the product under
diminished pressure. It is a colourless oil, and boils at 201° under
12 mm.

Bromodecyl acetate, CioHsoBr'OAc, is obtained mixed with a small

quantity of decylene dibromide by the action of silver acetate (1 mol.)

on decylene dibromide. It boils at 146—147° under 15 mm. pressure, is

a colourless oil, and, when boiled with alcoholic potash, is converted into

a mixture of decylene glycol and decylene oxide, C10H20O. The latter

boils at 85—86° under 10—11 mm. pressure, is very limpid, and lias

a penetrating odour. E. C. R.

Sodium Isopropoxide. By De Forcrand (Compt. rend., 114,
301—303).—When isopropyl alcohol is dehydrated by baryta and
then twice distilled over sodium, the proportion of water is reduced
-to 0-5 per cent., and it boils at 82-2—82-8° (corr.) ; sp. gr. at 15° =
0-789.

When sodium is dissolved with the aid of heat in at least five

equivalents of the alcohol, and the solution is allowed to cool, acicular

X3rystals separate, which have the composition C3H7N'aO,3C3H80.
If a solution of this compound is heated for some time with glycol,

the compound C2H6Na02,3C3H80 is obtained, and it also forms
-acicular crystals. Attempts to isolate the isopropoxide from the

crystals were unsuccessful.
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If 23 parts of sodium are dissolved at 100^ in a mixture of 300 parts

of isoprop}! alcoliol and 500 pnrts of ctysfcallisable benzene, and the

liquid is heated at 130—185° in a current of hydrogen, the alcohol is

removed with the benzene, and sodium isopropoxide remains as a

white powder, which is very hygroscopic. C. H. B.

Decomposition of Ethereal Nitrates by Alkaline Solutions.

By W. G. MiXTER (Amer. Chem. J., 13, 507—514).—In attempting to

extract the cellulose in guncotton by converting it into substances

capable of reducing alkaline copper tartrate, it was found that gun-
cotton and similar ethereal nitrates themselves exert a direct reducing

action on this solution. In order to trace the course of this reaction,

experiments were instituted on the nitrates of ethyl, ethylene, glycerol,

mannitol, and cellulose.

Ethyl nitrate is completely hydrolysed by alcoholic potash, as was
observed by Millon {Ann. Ghim. Phys. [3],'8, 236), no other products

being formed, and it does not reduce alkaline copper tartrate.

Ethylene nitrate is not merely hydrolysed by potash, as stated by
Champion (Comjd. rend,, 73, 571), but is oxidised to carbonic an-

hydride at the expense of the nitric acid, both in aqueous and alcoholic

solutions. It is oxidised to oxalic acid by boiling aqueous barium
hydroxide, and does not reduce alkaline copper tartrate.

Glyceryl tiinitrate is decomposed by hot aqueous potash into oxalic

acid, carbonic anhydride, nitrous acid, ammonia, and traces of

cyanogen and glycerol. Other organic substances appear to be
formed, but could not be isolated. Glycerose is not formed. Glyceryl

trinitrate reduces alkaline copper tartrate, but the products of de-

composition to which the reduction is due are themselves decomposed
bv the further action of the alkali, since a solution of the nitrate in

potash has no reducing power. On boiling glyceryl trinitrate with
baryta-Avater, however, ammonia is expelled, and a reddish precipitate

thrown down, which reduces alkaline copper tartrate, gives off am-
monia when heated with lime, and consists of a mixture of barium
oxalate with other unspecified substances. Nitrous acid is also formed
in iihe reaction.

When mannitol nitrate is boiled with baryta-water, it yields a red,

granular precipitate, which contains barium oxalate, and reduces

alkaline copper tartrate. The nature of the reducing substance was
not ascertained. The filtrate from the precipitate contains nitrites

and organic matter, but does not reduce alkaline copper tartrate.

Mannitol nitrate is decomposed by hot concentrated aqueous potash
into oxalic acid and carbonic anhydride, and the solution has no re-

ducing power. With dilute alkalis, however, oxalic acid is not

formed, and the solution reduces alkaline copper tartrate, as the

nitrate itself does.

Commercial pyroxylin or cellulose tetranitrate is decomposed by
hot concentrated aqueous potash into carbonic anhydride, oxalic acid,

and other substances, the nature of which was not ascertained. Sugar
does not seem to be formed. A solution of pyroxylin in dilute aqueous
potash reduces alkaline copper tartrate, and the substance itself dis-

solves in the copper solution and gradually reduces it.
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Tue redncing action of cellulose hexanitrate is not so powerful as-

that of the tetranitrate.

The products of the action of nitric acid on pinitol, wood-fibre, gum
arabic, gum tragacaiith, balsam of Tolu, glycocren, starch, and cane

sugar reduce alkaline copper tartrate, whilst those resulting from
blood-albumin, egg-albumin, egg-yolk, caoutchouc, tartaric acid,

beeswax, and tallow do not do so. Jn. W.

Cellulose. By C. F. Ckoss and E. J. Bevan (Chem. News, 65,
77— 78).—The authors give a few interim notes in connection with
points they have under investigation. The precipitates of cotton

cellulose hydrates from its solutions in ammoniocupric reagent or in

ZnCl2,HCl are soluble in solutions of alkali hydroxides, and the

resulting solutions, when shaken with benzoic chloride, yield a white,

curdy precipitate, which, after purification by solution in glacial acetic

acid, &c., has the composition of a dibeczoate, C6tl803(OBz)2. This is

soluble in acetic anhydride, and on boiling the solution with fused

sodium acetate, what appears to be a triacetyl monobenzoate is formed.

A monobenzoate is likewise formed when cellulose soaked in aqueous
soda (ccmtainiug 15 per cent. Na20) is shaken with benzoic chloride.

Moreover, the authors have obtained large quantities of acetic acid

by fusing cellulose with alkali hydroxides at 300—400°. Taking
into consideration these and many other facts now known about
cellulose, the authors are inclined to assume that cotton cellulose is

an anliydro-aggregate of unit groups for which they adopt a C12

formula, and in which 8 oxygen atoms are accepted as hydroxylic
and two as carbonylic. Lignocelluloses, on the other hand, are

regarded as anhjdro-aggregates of 1, a cellulose allied to cotton and
linen cellulose ; 2, a penta-cellulose yielding furfuraldehyde and
acetic acid on hydrolysis ; 3, a, Cis-quinone or quinol, converted by
chlorination and reduction into derivatives of the trihydric phenols,

and comprising groups of the general form

^^<nR nTT>^^^-

Any final adoption of the proposed additions to the terminology of

this group of plant constituents is regarded as premature.
D. A. L.

Aliphatic Stereoisomeric Glyoximes. By A. Hantzsch (Ber.,

25, 705— 712).—The glyoxime, CsHifNOHja, appears to be capable

of existing in one modification only, and its diacetjl derivative (m. p.

126^) is only partially decomposed into cyanogen, hydrogen cyanide,

and carbonic anhydride by alkalis, so that although it is probable
TT.p.p.TT

that it is antifflyoxime, ^^-r. '
' U ^^^ > t^^is cannot be determined with

certainty. Methyl- and dimethyl-glyoximes behave in much the same
manner, and neither in the free state nor in that of diacetyl derivatives

can they be converted into dimethylazoxazole by dehydration.
Q\.n C*H

Chloramphiglyoxime, li M , identical with that of Naegeli,

is obtained when chloral hydrate (1 mol.) is added to a solution of
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sodium carbonate (1*5 mols.) and hydroxylamine hydrochloride

(3 mols.) ; after remaining for four hours, sodium hydroxide (4 mols.)

is added to the cooled solution, and on carefully acidifying, the

compound separates, the remaining portion being obtained by extract-

ing the filtrate with ether. It crystallises from water in silky needles

containing 1 mol. HgO, melts at 114", resolidifies above this, and de-

composes at 150°, and is sparingly soluble in cold water, readily in

hot water, ether, and alcohol ; concentrated alkalis decompose it, but
it dissolves unchanged in dilute alkalis and ammonia. The am-
monium salt separates in small prisms when ammonia is passed into

an ethereal solution of the glyoxime ; the diacetijl derioative crystal-

lises in tables, melts at 114°, and is sparingly soluble in alcohol and
ether.

pi.p P-TT
Ghlorautiglyoxime, ^^ \l -U pwrr '

produced by passing dry hydro-

gen chloride into an ethereal solution of the last-described glyoxime,
crystallises in small, anhydrous, nodular aggregates, melts at 161""

with decomposition, and resembles its isomeride in solubility ; it dis-

solves in alkalis with a yellow colour, and in concentrated ammonia
with explosion due to the formation of ammonium hypochlorite. Very
dilute alkalis dissolve it, and the amphi-modification separates on
acidifying the solution. The diacetyl derivative is obtained from
chlorantiglyoxime and acetic anhydride, as well as when dry hydrogen
chloride is passed through an ethereal solution of diacetylchloramphi-

glyoxime ; it resembles the latter in form and solubility, and melts

at 90-5°.

AcetylcJdorantiqlyoxime, ^^^ 'i ' i ^ . (?)> is formed from chlor-^ ^ ^
' OH-lSr N-OAc ^ ^

antiglyoxime and acetic anhydride, and also when either of the

above-described chloroglyoximes is treated in the cold with acetic

chloride ; it melts at 163°, and is readily soluble in alcohol and ether.

A. U. L.

Condensation of Chloral with Paraldehyde and Ketones.
By W. KOENIGS (Ber., 25, 792—802),--G/doralacetone,

CCl3-CH(0H)-CH./C0Me,

is prepared by heating acetone (3*2 grams) with chloral (8 grams) and
glacial acetic acid (8 grams) in a sealed tube for 15 hours at 100°

;

the product is mixed with water, well shaken with dilute soda, and
extracted with ether, the ether is removed, the residue dissolved in

hot water, filtered, and again treated with ether ; this is evaporated,

and the residue crystallised from light petroleum ; it melts at 75—76°,

sublimes on cautiously heating, and is readily soluble in alcohol. The
yield is 50 per cent, of the acetone employed. The same compound
is also obtained by heating chloral with acetone at 150^.

On boiling chloralacetone with soda, an acid is formed in small

quantity, which is almost free from chlorine, and melts at about 123"^.

Butylchloral also combines with acetone ; the product crystallises

from a mixture of ether and light petroleum, and melts at 111—114°
;

the yield is very small.
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Ghloralaoetophenone, CCl3*CH(OH)*CH2-COPh, is obtained from
•acetophenone (19*2 grams), cHoral (24 grams), and glacial acetic

acid (24 grams), by heating on the water-bath for 20 hours in a

reflux apparatus ; the product is treated with water, dissolved in

ether, and precipitated with light petroleum ; it crystallises from 60
per cent, alcohol, melts at 76— 77°, and decomposes on heating ; the

yield is equal to that of the acetophenone employed. The compound
is scarcely volatile with steam ; it is very stable towards acids, but

readily decomposes on treatment with alkalis, probably into benzoyl-

•acrylic acid; on heating with 1 per cent, potash, an acid free from
chlorine is formed in small quantity; it melts at 125—127°.

Trichlorethijlideneaceto'phenone, CCls'CHiCH-COPh, is prepared by
dissolving chloralacetophenone in about 9 parts of pure, concentrated

•sulphuric acid ; after remaining over night at ordinary temperatures,

the solution is well cooled and treated with water ; the compound
crystallises from 80 per cent, alcohol in almost colourless plates or

prisms which melt at 102°. The same substance is obtained by
heating chloral with acetophenone in a sealed tube at 150—IGO'"" ; it

is readily volatile with steam, and sublimes without decomposition

on cautiously heating.

Butylchloral also yields a condensation product with acetophenone
which crystallises from dilute alcohol and melts at 110°.

Butylchloralaldol, CHClMe-CCl2-CH(0H)-0H(CH0)-CHMe-0H, is

formed by heating paraldehyde with 4 parts of butylchloral for 6—

7

hours at 140—150°
; it is a viscid, oily liquid, insoluble in water,

soluble in ordinary media, and volatile with steam ; it decomposes on
heating, and, on distillation over lime, gives a compound which is free

from chlorine, melts at about 50°, and has an odour resembling that

of diphenyl. The yield of aldol is 20 per cent, of the paraldehyde
employed. The aldol does not combine with sodium hydrogen
sulphite, but yields a crystalline hydroxime.

Ghloralaldol is obtained by heating paraldehyde (2*4 grams) with
chloral (8 grams) and glacial acetic acid (8 grams) in a sealed tube
lor 9—10 hours at 100°

; the yield is very small ; the analytical

results do not agree very closely with the formula CeHgClaOa, prob-

ably on account of the partial oxidation of the compound.
No condensation product of camphor and chloral could be ob-

tained.

The author discusses a number of syntheses accomplished by means
of chloral, and refers particularly to the formation of inactive malic

acid from chloral and malonic acid ; he points out the general bear-

ing of his work on the theory of the production of acids in fruits and
vegetables : for although chloral itself does not occur in nature, the

corresponding hydroxyl compound, glyoxylic acid, is frequently

found. J. B. T.

Action of Bromine on the Higher Fatty Acids, ^j F. Krafft
and A. Beddies {Ber.^ 25, 481—488).—When stearic acid is heated for

three hours with bromine (1 mol.) at 130—140°, about half the stearic

acid remains unaltered, and three-fourths of the bromine is evolved as

hydrogen bromide. By converting the product into the barium salt
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and extractiTiE: "wifh ether, the bari'nm salt of the bromo-acid is easily

dissolved ; the barium stenrate remaining insoluble. On analysis,.

the barium salt gives numbers agreeing with the formuhi of barium
bromostearylenate, (Ci8H3oBr02)2Ba. When suspended in alcohol, and
treated with hydrogen chloride, a liquid ethereal salt is obtained

which decomposes on distillation under diminished pressure, and,

after three rectifications, distils at 225—227° under 13 mm. pressure,

losing all its bromine as hydrogen bromide. The product so ob-

tained yields, on hydrolysis, an acid which boils at 223—225° under
10 mm. pressure, melts at 47—48°, and, on analysis, gave numbers
corresponding with those required for stearoleic acid, CisHssOa.

When palmitic acid is treated with bromine in the same way, half

of it is recovered unaltered. The mixed acids are separated by means
of the barium salts as described above. The barium salt of the
bromo-acid has the formula (CifiH28Br02)oBa ; the ethyl salt decom-
poses on distillation with evolution of hydrogen bromide, and the

product so obtained, when hydrolysed with alcoholic potash, yields an
unsaturated acid. The latter boils at 212—213" under 12*5 mm.,
melts at 42°, and, on analysis, gave numbers agreeing with the formula
of palmitoleic acid, CjeHasOo. It is mixed with a small quantity of a

substance melting at 70—71°.

Myristic and lauric acids behave in a similar way. The former
yields a bromo-acid, of which the barium salt has the formula
(C]4H2tBr02)2Ba, and, when converted into ethyl salt, distilled, and
hydrolysed, yields an acid of the formula C14H24O2, which boils at

200—205° under 13 mm., melts aboat 36°, and contains a small
quantity of an acid melting at 56—57°. The barium salt of the
bromo-acid derived from lauric acid has the formula (Ci2H2oBr02)2Ba,
and finally yields an acid C12H20O2, which boils at 182—185° under
13 mm., melts at about 30°, and is mixed with a small quantity of an
acid melting at 49—50°. E. C. R.

Aide-acids. By J. A. Wanklyn and W. Johnson (Ghem. Neivs,

65, 75).—The authors have treated, severally, w^ith alkaline perman-
ganate, commercial valeric acid, palmitic acid prepared from palm
oil, and margaric acid, commercially known as stearic acid. In the
first instance, they have obtained a crystalline acid ; in the second, an
acid yielding a barium salt containing 21*31 per cent, of barium, the
exact percentage required by barium aldepalmitate, whilst the barium
salt of the palmitic acid employed contained 20"92 per cent, of the
metal ; and m the third instance, a new acid is obtained.

D. A. L.
Introduction of Acid Radicles into Ethyl Acetoacetate. By

H. v. Pechmann (Ber., 25, 410—411).—The author finds that acid

chlorides and anhydrides react with ethyl acetoacetate in alkaline

solution with the displacement of 1 or 2 atoms of hydrogen by the
acid radicle ; for example, ethyl acetoacetate, when shaken with
sodium hydroxide and an excess of benzoic chloride, yields ethyl

dibenzoylacetoacetate, ethyl benzoylacetoacetate, and unaltered ethyl

acetoacetate. Ethyl benzoylacetate, acetone dicarboxylate, and 1: 3-

diketones behave in a manner similar to ethyl acetoacetate.

A. E. L.
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Haloid Derivatives of Ethyl Acetoacetate. By A. Halleb
-and A. Held (Gnmpt. rend., 114, 398—401).—Ethyl mouochloraceto-
acetate, obtained by direct ciiloritiation, when freshly prepired, yielda

-ethyl amidnmpthijUhiazolecarhoxijlate when treated with thiocarbarnide

under tlie conditions described by Zurcher. A siniilar result was
obtained with some of the compound that was a year old. The
freshly-prepared compound with potassium cyanide yielded as much
as 25 per cent, of the 7-cyano-derivative ; whereas the old prepara-
tion yielded a very small quantity of the 7-derivative. It would seem
that ethyl m.onochloracetoacetate, obtained by direct chlorination,

undergoes a change in constitution with lapse of time.

Ethyl monobromacetoacetate, obtained by Duisberg by direct

broraination, yields only ethyl /i-amidothiazylacetate by condensation
with carbamide without any trace of the isomeride; when treated

with potassium cyanide, it yields ethyl succinosuccinate without any
trace of ethyl 7-cjanacetoacetate or the a-derivative. The consti-

tution of Duisberg's product is still uncertain.

These results seem to indicate that, according to their mode of

formation and the nature of the reactions in which they take part, the
monhaloid derivatives of ethyl acetoacetate behave sometimes as

a-derivatives, sometimes as 7-deri natives, sometimes as a niixtura of

both. C. H. B.

Constitution of Ethyl Chloracetoac state. By A. Hantzsoh
and H. Schiffkr {Ber., 25, 728—732).—By the synthesis of ethyl

amidomethylthiazolecarboxylatefrom ethyl chloracetoacetate and thio-

carbarnide, and that of ethyl amidothiazylacetate from ethyl brom-
acetoacetate, Hantzsch and also Steude were led to believe that the

-chloro-compound is an a-, and the brom )-compound a 7-derivative.

Haller and Held obtained, however, a mixture of x- and 7 -cyano- deriva-

tives by treating the chloro-corapound with potassium cyanide (preced-

ing abstract). The authors find that ethyl amidomethylthiazolecarb-

oxylate is formed in almost theoretical yield from ethyl chloraceto-

acetate as ab >ve. When ethyl dimethylacetoacet ate is treated with

sulphuryl chloride, a chloro-derivative decomposing at 210—215° is

obtained, which, when heated iu dilute alcoholic solntion with thiocarb-

amide, gives e^%Z amidothiazyllsohutyrate^COOl^t'O^le-i'G*^ 1 ,

oM G*NH2
melting at 137°, and is, therefore, a 7-chloro-derivative,

CH,Cl-C0-CMe,-CO0Et.

The authors, therefore, conclude that ethyl chloracetoacetate is an
a-derivative, and that the action of potissinm cyanide on. it is not a

normal one. They further confirm the above nicnticned statement
that ethyl brom^cetoacotate is a 7-derivative and not, as supposed by
Nef, a mixture of a- and 7-derivatives. A. R. L.

AUylethylsuccinic and Allylni9thylsnc3inic Acids. By E.

Hjklt (^Hr., 25. 4S8— 4l)l).— l^Jthyl allylbutenyltricarboKvlate is first

prepared from ethyl butenyltricarboxylate, allyl iodid'i, and sodium,
or from ethyl allylmalon ite, ethyl bi'om'^butyrate, and sodium. The
portion of the product boiling at 282—291° is hydrolysed with potash
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and the solution acidified with hydrochloric acid ; allyl ethyltricarb-

oxylic acid is obtained; it melts at 123°, and when heated at 150°

yiehls two allylethylsuccinic acids. The sparingly soluble far-
allijletliyhuccinic acid crystallises in rhombic plates, melts at
163—166°, and dissolves in 110 parts of water at 20°. Mesoallylethyl-

succinic acid crystallises in small tablets, melts at 108—111°, and dis-

solves in 37 parts of water. The para-acid dissolves easily in acetic

chloride, and is precipitated unchanged on the addition of water;
when heated above its melting point, it is converted into the an-
hydride, from which the nieso-acid mixed with a small quantity of the
para-acid is obtained by treatment with water. The meso-acid is

easil}^ converted into the anhydride, from which it is regenerated by
the action of water; it cannot be converted into the para-acid by
heating with hydrochloric acid.

Ethyl allylpropenyltricarboxylate is prepared from ethyl propenyl-
tricarboxalate, allyl iodide, and sodium, and is hydrolysed with
potash; on acidifying the solution, allylmethyltricarboxylic acid is

obtained; it melts at 140°, and, when heated at 150°, yields two allyl-

methylsuccinic acids. FaroUylmetliylsvccinic acid melts at 147—148°,

crystallises in prisms, is sparingly soluble in water, and when heated
at 170°, yields the anhydride, which is converted by water into the

meso-acid. The silver, copper, barium, and calcium salts are de-

scribed. Mesoallylmeihylsfwcinic acid, melts at 86—87°, crystallises

in small needles, and dissolves in 27 parts of water. E. C. R.

Dimethylracemic Acid. By C. Bottinger (Ber., 25, 397—398).
—The author confirms Zelinsky's observation (this vol., p. 430) that

the acid obtained by him from pyruvic acid is identical with Fittig,

Daimler, and Keller's dimethylracemic acid (Abstr., 1889, 491) ;

the following is an improved method of preparing it. Pyruvic acid

(10 c.c.) is dissolved in absolute alcohol (140 c.c.) and allowed to re-

main at the ordinary temperature for three days in contact with
freshly prepared granulated zinc ; the liquid is then poured off, and
after drying the zinc, the coating of salt is mechanically removed^
dissolved in water, treated with hydrogen sulphide, the solution

evaporated, and the residue converted into the ammonium salt, from
the aqueous solution of which, on adding calcium chloride, calcium
dimethylracemate (09 gram) separates. The acid prepar-ed from
the latter salt contains 1 mol. 1320, and melts at 177—178°; its

further investigation is being carried on by Fittig. A. B. L.

New Method of Preparing Aliphatic Hydroxamic Acids,

By A. MiOLATi (Ber., 25, 699—701).—Aliphatic hydroxamic acids

are obtained when dry hydroxylamine hydrochloride is boiled in a

reflux apparatus w^ith an acid anhydride (rather more than 2 mols.)

for about an hour; the cold solution is neutralised with sodium
cai-bonnte, excess of copper acetate added, and the basic copper salt

which separates is dried, suspended in alcohol, and decomposed by a
current of hydrogen sulphide ; the hydroxamic acid is isolated fi-om

the alcoholic filtrate by evaporation. As the solution, before being

neutralised by sodium carbonate, does not give a precipitate with
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copper acetate, it seems probable that it then contains (in the case

of the acetic derivative) the componnd OAcCMeiNOH (compai-e

next abstract). The author obtained C. Hoffmann's acetohydroxamic
acid (Abstr., 1890, 127), B^nd propiojiohydroxamic acid,

CHoMe-C(OHj:NOH,

by this method ; the latter forms transparent prisms, melts at 85°,

and is insoluble in ether and benzene, but readily soluble in water
and alcohol. Formohi/droxamic acid, OR-CHiNOH, is prepared by
boiling auhjdrous formic acid with hydroxylamine hydrochloride.

A detuiled description of several of these compounds will appear later

in the Gazzetta. A. R. L.

Action of Hydroxylamine on Chloral. By A. Hantzsch (Ber.,

25, 701—705; compare Naegeh", Abstr., 1883, 728; V. Meyer,
Abstr., 1891, 1181).—The additive compound, cJdoralhydroxylamine,

0H-CH(CC]3):NH-0H, is obtained by triturating chloral hydrate and
sodium carbonate (1 mol. of each) with hydroxylamine hydrochloride

(] mol.), dissolving the mass in a little water, extracting with ether,

and crystallising the crude substance from benzene or chloroform;

when pure, it forms lustrous scales, melts at 98°, is readily soluble in

ether and alcohol, less so in water, and is odourless. It gives no
precipitate with silver nitrate, decomposes into trichloraldoxime,

hydrcxyhimine hydrochloride, and other compounds on keeping, gives

chloroform when heated with alkalis, and when its aqueous solution

is evaporated, chloral is volatilised and hydroxylamine hydrochloride

remains ; the latter is also precipitated from an ethereal solution of

the compound by hydrogen chloride or acetic chloride. Diaceto-

hydroaaviic acid, OH'CMe"NOAc, is formed when the compound is

dissolved in acetic anh} dride, and the solution evaporated in a vacuum

;

it crystallises in vshite need!es, melts at 89°, and dissolves readily in

water, forming a solution which only gives a precipitate with copper
acetate and a dark-red coloration with ferric chloride when heated
with the.^e reagents, due to its decomposition into acetohydroxamic
acid (compare preceding abstract). A. R. L.

Oximidoacetic Acid. By C. Cramer (Ber., 25, 713—721).

—

Oximidoacetw add, ISOH!CH*COOH, is obtained when crude, syrupy
glyoxylic acid, prepaied by heating dibromoacetic acid at 140° with
water, and eva[ioraiing the product on a water-bath, is mixed with a
concentrated solution of hydroxylamine hydrochloride, and the mix-

ture extracted, after a time, with ether. It crystallises from alcohol

in colourless needles containing 1 mol.HgO; the cr3^stals effloresce

over concentrnted sulphuric acid, and the anhydrous substance thus

produced melts at 137—138^ with decomposition; it is readily soluble

in water and alcol ol, less so in ethei-, and insoluble in cold benzene.

Its aqueous solution decomposes into water, carbonic anhydride, and
hydrogen cyanide, when heated at 120"; on boiling it with barium
hydroxide, bniium carbonate is formed, but it is not decomposed by
hot concentrated hydrochloric acid. The solution neutralised with

ammonia gives, with silver and mercurous nitrates, white precipitates,
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but not with lead, calcium, and barium salts. Experiments to deter-

mine if tlie acid exists in stereoisomeric forms yielded negative

results. When dry hydrogen chloride is passed through an ethereal

solution of the acid, it is unaltered, as also when it is dissolved in

acetic chloride ; on gently warming it with acetic anhydride, it dis-

solves, but the product could not be purified.

Ethi/l oximidoacetate, NOH!CH-COOEfc, prepared by heating the

silver salt with ethyl iodide, is a heavj oil, which commences to de-

compose a little above 100°, and is easily soluble in alcohol, ether,

and benzene ; water also dissolves it, and it is readily hydrolysed by
alkalis. These characteristics and a direct comparison have proved

that it is not identical with the compound obtained by Propper fi-om

ethyl acetoacetate and nitric acid (Annalen, 222, 48), and. attempts

to convert one into the other by treatment with hydrogen chloride in

ethereal solution were unsuccessful. When fuming nitric acid is

added to ethyl oximidoacetate, Propper's compound is obtained ; it

. COOEt-C:N-0 , . . -. .
has the constitution ^^^-p,, A,.,-^ A' ^^^^ ^^' consequently, produced

from 2 mols. of the oximidoacetate with the elimination of 2 mols.

H>0 ; the sodium and ammonium derivatives described by him are

additive compounds of this with the respective hydroxides. The com-
pound obtained by Propper from ethyl ch loracetoacetate is, as described

by him, ethyl chloroximidoacetate. A. R. L.

Imidosulphonic Acids. By F. Krafft and E. Bourgeois (Ber.,

25, 472—477).—Irnidosulphonic acids may be prepared by the con-

densation of amidosulphonic acid with organic substances.

Amidosulphonic acid, NHs'SOaH, is prepared by saturating a con-

centrated solution of hydroxylamine hydrochloride with sulphurous
anhydride, and keeping the solution saturated for two or three days
by means of a slow current of the same gas.' It is purified by crystal-

lisation from slightly warm water, but is easily converted, by heating

with water, into acid ammonium sulphate, as it is also by heating in

damp air at 130—140°. The barium salt is characteristic, and is

•obtained by cautiously digesting the acid solution with barium
carbonate, and concentrating the filtrate in a vacuum with the aid of

a gentle heat, or it may be obtained in slender, lustrous needles, by
adding alcohol to the aqueous solution. Amidosulphonic acid com-
bines with alcohols to form ammonium alkyl sulphates.

Ammonium ethyl sulphate is obtained when finely-powderod amido-
sulphonic acid is dissolved in absolute alcoht)! by gently boiling the

mixture for three or four hours. It forms colourless, transparent

crystals, is very hygroscopic, dissolves easily in water, more sparingly

in absolute alcohol, is insoluble in dry ethec, and absorbs water from
wet ether to form oily drops. It gives up its water over sulphuric

acid, and when dry melts at 99°. The dry salt decomposes above its

melting point into acid ammonium sulphate and ethylene, and at

210—220° the latter is evolved in a regular stream.

Ammonium methyl sulphate, obtained in a similar way, forms
hygroscopic leaflets, melts at lo5°, and is precipitated from its solu-

-tion in methyl alcohol by ether.
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Ammonium isobutjl sulphate is precipitated by ether, forms colour-

less, slio^btly hygroscopic leaflets, and melts at 215° with evolution of
isobutylene.

Benzenylimidosulphonic acid, CH'PhiN'SOaH, is obtained by heating
amidosulphonic acid (5 parts) with pure benzal chloride (8*5 parts) in

an oil- bath at 110°, heating the condensation product thus formed
at 125— 130° under 100 mm. pressure, then under 15 mm. pressure,

and, finally, at 140—150°. It is obtained as a solid, yellow mass, which
slowly absorbs moisture from the air, and decomposes. When ob-
tained in this way, it is mixed with 2*5 per cent, of chloride and a
small quantity of acid ammonium sulphate and resin, but cannot be
further purified. It is easily decomposed by water at 0°, and forms
benzaldehyde and amidosulphonic acid.

A similar decomposition is observed in the case of the compound
of the empirical formula (MeCN)2,S03,H20, obtained by treating
acetonitrile with fuming sulphuric acid, and which decomposes in

damp air yielding diacetamide and amidosulphonic acid.

A dimethylmethylenimidosulphonic acid, CMe2!N*S03H, is obtained
as a crystalline precipitate on passing a current of sulphurous anhydr-
ide into an alcoholic solution of acetoxime. When warmed with
water, it is decomposed into acetone and amidosulphonic acid.

E. C. R.

Alkyl Derivatives of Isosuccinimide. By W. J. Comstock
and H. L. Wheeler (Ainer. Chem. J., 13, 520—525).—When silver

succinimide is treated with alkyl iodides, alkyl succinimides are ob-

tained, which are isomeric with those of the class represented by the
ethylsuccinimide prepared by Landsberg from sodium succinimide
(Abstr., 1883, 477), and are distinguished from them by yielding a suc-

cinamidine when treated with aniline (compare Menschutkin, J.n?za/ew,

162, 170; Comstock and Kleeberg, Abstr., 1890, 1414). Ethyl-

isosuccinimide, y^'' Z^^-, is formed, together with a small
CH2*C(Ox!jt)

pxT ,nr)

amount of ethylsuccinimide, '
" >NEt, when dry silver suc-

cinimide (1 mol.) is digested with ethyl iodide (1 mol.) in chloroform
solution (2 or 3 vols.) for several weeks at the ordinary temperature.

On purification, it is obtained as a colourless oil, boiling with slight

decomposition at 144—146° under a pressure of 20 mm. It reacts

with aniline to form phenylsuccinamidine (see below), and is recon-

verted into succinimide by exposure to moist air. Propylisosuccin-

imide is prepared in a similar manner. It boils at 153— 154° under a
pressure of 19 mm., and reacts in a similar way with aniline. A small

pXT ,pQ
amount of ^jropylsuccviimide, ' ^NPr% is likewise formed at

0x12*00
the same time, but the latter is best prepared by distilling hydrogen
propylamine succinate, after Menschutkin's method of preparing the
methyl and ethyl compounds. It is a colourless oil, which boils at

247— 248° under 763 mm. pressure, at 136—137° under 20 mm.
pressure, and solidifies at 15—16°. It does not react with aniline.

VOL. LXII. 3 b
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Succinimide thus resembles formanilide and other formyl derive

tives of aromatic amines in the behaviour of its silver and sodium^
derivatives with alkjl iodides (this vol., p. 707) ; but the

sumption that silver and sodium succinimides are different in con-

stitution is hardly tenable in this case, seeing that both normal an(

iso-succinimides can be obtained from the former salt, and that it is

hardly likely that a tautomeric change would take place at the
ordinary temperature.

p rr PO
Phenylsuccinamidine, ' p/T\j-LTpt,\^-^' ^® formed by adding

aniline to either of the above isosuccinimide derivatives. It is solu-

ble in hot alcohol, crystallises from that solvent in small, transparent,

quadrilateral plates, and melts at 216°. The aurochloride forms a

voluminous precipitate of sulphur-yellow, microscopic needles when
prepared in the cold, but crystallises in gold-coloured prisms when
allowed to separate from a hot solution. It melts with decomposition
at 170°. Jn. W.

Thiocarbamides, Cyanocarbamides, and Cyanothiocarb-
amides. By 0. Hecht (Ber., 25, 813—823; compare Abstr., 1891,

476 and 1103).

—

Symmetrical methylisohutylthiocarhamide,

NHMe-CS-NH-CiHg,

is prepared from isobutylamine and methylthiocarbimide ; it crystal-

lises from water in colourless, lustrous plates, melts at 77'5°, and is

extremely soluble in acetone or chloroform. Symmetrical ethyliso-

butylthiocarhamide, NHEt'CS-NH-CiHg, melts at 77-5°, and is ob-

tained in a manner similar to the preceding compound, which it

closely resembles. Symmetrical allylisobutylthiocarbamide,

prepared from allylthiocarbimide and isobutylamine, is somewhat
unstable, and crystallises with difficulty ; it melts at 28"5°. Syrn-

tnetrical isohutylphe7iylthiocarhamide, C4H9*NH*CS*NHPh, formed
from isobutylamine and phenylthiocarbimide, crystallises from water
in colourless needles, and melts at 82°.

Symmetrical propylpentenethiocarha^nide, CaH^'N^H-CS'^ICsHio, is

prepared from propylthiocarbimide and piperidine ; it crystallises

from alcohol in tetragonal pyramids, a : c= 1 : 0"5488, melts at 75°,

and reacts with mercuric oxide and ammoniacal silver solution on
warming. A more sparingly soluble bye-product is obtained in the

preparation of the carbamide ; it contains 27 per cent, of sulphur,

crystallises from alcohol in small, lustrous plates, and melts at 167°

with decomposition. The observations of Dixon (Trans., 1891, 551)
and of Salkowski (Abstr., 1891, 1474) on the thiocarbamide deriva-

tives of benzylamine and benzylthiocarbimide are confirmed. Sym-
metrical ethylbenzylthiocarbamide may be prepared from benzylthio-

carbimide and ethylamine, whilst symmetrical allylbenzylthiocarb-

amide, CsHs'I^H'CS'NH'CtH,, is formed by the mutual action of

allylthiocarbimide and benzylamine.

Ethylcarbamine cuprocyamide, [NHEt-C0'N(CN)]2Cu + SHaO, is
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prepared from the corresponding sodium salt by the addition of

cnpric sulphate, and is already known. Allylcarhaminesodiocyamide,

CsHs^NH-CONa'CN", is prepared by adding allyl isocyanate to

sodium cyanamide in absolute alcohol ; it is amorphous, and melts at
246° with decomposition. The cupro-derivative,

C3H5-NH-CO-N(CN)-Cu-OH,

is precipitated as a green powder on the addition of cupric sulphate

solution to the preceding compound.
Phenylthiocarhainineisohutylcyariiide^ NHPh*CS*N(CN)*C4H9, is ob-

tained by heating phenylthiocarbaminesodiocyamide, from phenyl-

thiocarbimide and sodium cyanamide, with isobutyl iodide ; it

crystallises from alcohol in colourless, slender needles, and melts at

139°
; the compound is not decomposed by heating with mercuric

oxide or silver nitrate. J. B. T.

Thiobiurets. By O. Hecht {Ber., 25, 749—758) .—Thiobiuret,
CaHsN^aOS, was first obtained by Wunderlich (Abstr., 1886, 435), and
is prepared by digesting silver cyanocarbamide (1 mol.) with an
aqueous solution of sodium chlorate (1 mol.), filtering, adding an
equivalent quantity of ammonium chloride and ammonia, and passing

hydrogen sulphide through the boiling solution, the ammonia being
from time to time renewed ; the compound separates from the filtrate

in long, stout, transparent needles, containing 1 mol. HgO, and when
dried at 100° is anhydrous and melts at 186° ; it is readily soluble in

alcohol, sparingly in chloroform, slightly in ether, and insoluble in

light petroleum. The yield is small.

OL-Methylthiobiuret, NHMe-CO-NH'CS-N'Hs, is obtained in small

quantity by mixing methylcarbimide with sodium cyanamide in mo-
lecular proportion, when the additive compound TsTHMe'CO'lS'jN'a'ClN'

is formed, dissolving this in water, and treating it as above described

with ammonium chloride, ammonia, and hydrogen sulphide ; it forms
lustrous needles, melts at 194° with decomposition, has a very bitter

taste, and resembles the ethyl derivative (see below) in solubility and
reactions.

a-Ethylthiohiuret, NHEt-CO-NH-CS-NHs, is prepared from ethyl-

carbimide in a manner similar to the methyl compound ; the yield is

60 per cent, of the theoretical ; it crystallises in long, thin, trans-

parent prisms, melts at 184° with the evolution of gas, has a very
bitter taste, and is readily soluble in alcohol and hot water, very
sparingly in ether, and insoluble in light petroleum. It dissolves in

ammonia and in hydrochloric acid ; its aqueous solutions give with
copper sulphate a white precipitate, dissolving in potassium hydr-
oxide to a red solution, from which sulphur separates on beating

;

with ammoniacal silver nitrate in the cold, and with mercuric oxide
on heating, it gives precipitates of the sulphides, but it only reacts

slowly and partially when heated with alkaline lead salts ; silver

nitrate, mercuric chloride, and lead acetate give white precipitates.

cc-Methyldithiobmret, NHMe-CS-NH-CS-NHj, is praduced by mixing
an alcoholic solution of cyanamide (6 grams) and sodium (3'3 grams;
with methylthiocarbimide (106 grams), evaporating the alcohol,

3 6 2
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dissolving in water, and treating* the solution with ammonium chloridej

ammonia, and hydrogen sulphide. It crystallises from water ii

colourless, delicate, silky needles, melts at 153° with decomposition,

tastes bitter, and gives the biuret reaction with copper sulphate and!

alkali.

a-EthyliUthiohiuret, NHEt-CS-NH-CS'NHa, is obtained from ethyl-

thiocarbimide, the yield being 59 per cent, of the theoretical ; it

crystallises in lustrous, white needles, melts at 175° with decomposi

tion, and is very sparingly soluble in cold water ; its aqueous and
alcoholic solutions give the biuret reaction.

OL-Fropyldithiohiuret, NHPr^'CS-N'H-CS'NHa, prepared from propyl-

thiocarbimide, is a white, crystalline powder, and melts at 121"

without decomposition.

a-Allyldithiohiuret. CsHs^H-CS-NH-CS-N'Ha, is prepared from allyl-

thiocarbimide ; it crystallises in small needles and melts at 138°.

a-Phenyldithiobiuret, NHPh-CS-NH-CS-NH,, has been prepared

by Wnnderlich, and is obtained from phenylthiocarbimide ; it melts

at 174° with decomposition, and differs principally from the aliphatic

analogues in having less affinity for combining with acid.

A. R. L.

Metadinitrobenzene. By C. Willgerodt (J5er., 25, 608—609).—^When metadinitrobenzene is treated with alcoholic stannous
chloride, or boiled with zinc-dust in alcoholic solution, it yields the
symmetrical metadinitroazoxybenzene previously obtained by Klinger
and Pitschke (Abstr., 1886, 53). It is almost white when pure, melts.

at 145°, and dissolves in nearly all organic solvents.

Metadinitrobenzene gives no coloration with alkalis when free from,

dinitrothiophen ; the latter may be separated by dissolving in alcohol,,

warming with an excess of soda, precipitating with water, washing-
the precipitate until almost colourless, and recrystallising from
alcohol. It is then almost white, melts at 91° (uncorr.), and, as

stated before, gives no coloration with alkalis ; with acetone in

alkaline solution, it still gives the beautiful, violet coloration observed,

by Janovsky (Abstr., 1891, 685). H. G. C.

Reduction of Metabromonitrophenol. By F. W. Schlieper '

(Ber.. 25, 552—555).—Metabromonitrophenol is prepared by treating

tinely-powdered nitrophenol with twice the theoretical quantity of

bromine for several days at the ordinary temperature; the product is

washed with water, crystallised several times from concentrated

hydrochloric acid, and finally from a mixture of benzene and liglit

petroleum; it melts at 147—148°, not at 110^ as stated by Pfaif.

By the action of stannous chloride (5'5 grams) on the phenol (1'3

grams), metamidophenol is obtained together with bromamidophenol,
the relative quantities depending on the proportion of stannous chloride

employed and on experimental conditions.

Bromonitrophenetoil may be prepared by the mutual action of

bromonitrophenol, sodium ethoxide, and ethyl iodide ; on reduction, it

also yields ethoxjamidobenzene [1 : 3] as chief product, together with
some of the corresponding bromo-derivative.

J
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The above resnlts reconcile the contradictorj statements of Pfaff

and Lindner on this subject. J. B. T.

Amidine Picrates. By W. Dieckmann (Ber., 25, 546—547).

—

Fonnamidine picrate, NH!CH-NH2,C6H2(N02)3*OH, is obtained bj
adding formamidine hydrochloride to picric acid in aqueous solution,

and crystallises in long, lustrous, yellow needles melting at 248°.

Acetamidine picrate, I^H!CMe*]S'H2,C6H2(N'02)3*OH, is deposited in

long, flat needles or in lustrous scales, and melts at 245". Benzenyl-

amidine picrate crystallises in yellow needles melting at 228°.

J. B. T.

Conversion of Aromatic Amines into Chlorine Derivatives
of the Hydrocarbons. Bj Prud'homme and C. Rabaut (Gompt.
rend. ,11^, 362—364).—Sandmeyer has shown that when the chlorides

of the diazo-compounds formed by the amines of the benzene series

are heated with an acid solution of cuprous chloride, they yield chloro-

derivatives of the corresponding hydrocarbons, and Mohlau showed
that nitrates of the amines are directly converted into diazo-deriva

.

fives by the action of zinc powder and hydrochloric acid. The authors
find that these two reactions can be combined by treating the nitrates

of the amines with a solution of cuprous chloride.

When aniline nitrate is heated with a hydrochloric acid solution of

cuprous chloride, nitrogen oxides are evolved, and the liquid when
distilled yields chlorobenzene boiling at 132", and paradichlorobenzene
melting at 55° and boiling at 173°.

Cupric chloride yields no dichlorobenzene by its action on diazo-

benzene chloride. It converts the latter partially into monochloro-
benzene. Chromic and ferric chlorides behave similarly. It follows

that the production of dichlorobenzene must be attributed to the
formation of paraphenylenediamine and its diazo-derivative during
the reduction of the aniline nitrate.

Cuprous chloride in this reaction may be replaced by chromous
chloride, but not by ferrous or stannous chloride. C. H. B.

Anilides, Isoanilides, and their Analogues. By W. J. Com-
STOCK and H. L. Wheeler (Amer. Ghem. J., 13, 514—520).—The
sodium and silver salts of form-a-naphtlialide react in the same
manner with methyl iodide as salts of other aromatic formyl com-
pounds. Silver form-cx.-naphthalide (compare Grattermann, Abstr.,

1890, 1112) separates as a voluminous, grey precipitate on gradually
adding silver nitrate (1 mol.) in 50 per cent, alcoholic solution to

an aqueous alcoholic solution of form-a-naphthalide (1 mol.) and
sodium hydroxide. It is sensitive to light. Methylisoform-oL-naph-
thalide, CioHv'NICH'OMe, is obtained as a heavy oil by treating the
dry silver salt with a solution of methyl iodide in dry ether. It has
a fishy odour, and boils with decomposition at 306—308"' under atmo-
spheric pressure. Its behaviour towards water, dilute acids, and
primary amines is similar to that of methylisoformanilide (Abstr.,

1890, 1258 and 1414).
Gattermann (loo. cit.) having found two apparently tautomeric
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modifications of nitroparacetoluidide', it was deemed likelj that nitro-

formanilide might also exist in two such modifications, inasmuch as

the sodium and silver salts behave towards methyl iodide as if they

have the structures N02-CcH4-NNa'CHO and N02-CeH4-N:CH-OAg
respectively. Both salts, however, yielded nitroformanilides identical

n melting point and microscopic appearance. Metanitroformanilide

is prepared by boiling metanitraniline with excess of anhydrous

formic acid, and then adding water and recrystallising from hot

water, alcohol, or benzene. It is sparingly soluble also in ether and
light petroleum, forms microscopic tufts of hair-like, bent needles,

and melts at 134°. Sodium metanitroformanilide is prepared by
adding sodium methoxide, made from sodium (1 mol.) and dry
methyl alcohol, to a pasty mixture of the nitroformanilide and
methyl alcohol. It is readily soluble in methyl alcohol, but insoluble

in dry ether, and, when thoroughly washed with the latter, is a lemon-

yellow solid, but when crystallised from the former forms orange
needles, and contains 1 mol. of alcohol of crystallisation. It is recon-

verted by water or carbonic anhydride into the nitroformanilide.

Mefhylmetanitroformanilide is prepared by heating sodium metanitro-

formanilide with methyl iodide in a reflux apparatus or sealed tube
(100°), until the mixture no longer shows an alkaline reaction.

Carbonic anhydride and air must be excluded. It crystallises from
alcohol in long, yellowish needles, and melts at 70— 71"^". The methyl
metanitraniline prepared from the anilide melted at Q1'', and its

nitrosamine at 76° (compare Nolting and Strecker, Abstr., 1886, 544).

Silver metanitroformanilide is prepared in the same manner as silver

formanilide (Abstr., 1890, 1258 and 1414). It is a colourless,

amorphous solid, insoluble in hot water. Methylmetanitroisoform-
anilide is prepared by treating the dry silver salt with methyl iodide

in ethereal solution. It crystallises in long, slender, pale-yellow

needles, melts at 45°, and boils at 172—173° under a pressure of

21 mm. It is converted by dilute hydrochloric acid into metanitr-
aniline hydrochloride.

The isoanilides react with aliphatic and aromatic secondary amines
to form formamidines. Di-OL-naphthylformamidine,

CaoH,-N:CH-NH-CaoHT,

is prepared by heating methylisoform-a-naphthalide with a-naphthyl-
amine, and recrystallising the product from hot benzene. It crystal-

lises in colourless plates, melts at 199°, dissolves in alcohol, ether,

and benzene, but is insoluble in light petroleum and cold dilute

mineral acids. Fhenyl-a.-najpht'hylformamidine^ CioHv-NiCH'^HPh, is

prepared by treating methylisoform-a-naphthalide with aniline, and
precipitating the benzene solution of the product with light petroleum.
It melts at 142°, and is soluble in alcohol, ether, and benzene, but
only sparingly in light petroleum. Its basic properties are much
more strongly marked than those of the dinaphthyl compound. Meta-
di7iitrodij)he7i7jlformamidine, N02'C6H4*N!CH-NH'C6H4-N02, is pre-
pared by slowly heating a mixture of methylmetanitroisoformanilide
(I mol.) and metanitraniline (1 mol.) to 110°, and recrystallising the
solid product from alcohol. It forms small, yellow, hair-like needles.
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melts at 195—196°, dissolves in alcohol, ether, chloroform, and
acetone, but is insoluble in light petroleum. Metanitrodiphenylform-

amidine, N02'C6H4*N!CH-ISrHPh, is prepared by mixing methylmeta-
nitroisoformanilide (1 mol.) with aniline (1 mol.), and recrystallising

the solid product from absolute alcohol. It crystallises in long,

yellow prisms, and melts at 145°.

Biethyl-phenylformamidine, NPhiCH'l^Eta, is prepared by boiling

methylisoformanilide with a slight excess of diethylamine, in a reflux

apparatus, for two hours. It is a colourless oil, boiling, with partial

decomposition, at 273—275" under atmospheric pressure. The auro-

chloride, CiiHi6N'2,HAuCl4, may be crystallised in small, lemon-yellow

plates, by adding water to the alcoholic solution. It melts at 147°.

Methyldiphenylformamidine, CHNPhiCH'JSTMePh, is prepared by
distilling a mixture of methylaniline and methylisoformanilide which,

has been kept for some days at the ordinary temperature, and heated

on the water-bath for a short time previous to the distillation. It is

a heavy, yellowish oil, boiling at 214° under 22 mm. pressure. The
aurochloride may be crystallised in gold-coloured plates by adding
water to the alcoholic solution ; it melts at 145°.

The isoanilides also react with cyanamide to form cyanogen deri-

vatives of the formamidines. CyanojphenylfoTTnamidine,

NPhiCH-NH-CN-,

separates as a crystalline crust when an ethereal solution of cyanamide
and methylisoformanilide is kept for 24 hours at the ordinary tempe-
rature. It is insoluble in ether, but soluble in alcohol and water,

crystallising from the former in long needles, and from the latter in

long, flat, colourless prisms ; it melts at 138°. Gya7ioparatolylform-

amidine, C6ll4Me*]M'!CH*NH'CN', is prepared from cyanamide and
methylisoformanilide in a similar way ; it crystallises from alcohol

in long prisms, and melts at 176—177°. Jn. W.

Derivatives of Aromatic Formyl Compounds. By W. J.

CoMSTOCK and R. R. Clapp (Amer. Ghem. J., 13, 525—528).—The
sodium and silver derivatives of formorthotoluidide and formopara-
toluidide, like those of formanilide (Comstock and Kleeberg, Abstr.,

1890, 1414), yield methyl derivatives having different constitutions,

the methyl in the first case being linked to nitrogen, in the other

through oxygen to carbon. To complete the parallel, the toluidides

prepared by various methods from the metallic derivatives were found
to be identical, the isomerism thus existing only in the alkyl

derivatives.

Silverformorthotoluidide smdformoparatoluididejCeH.i'M.e'^'.CIL'OAg,
are prepared in the same way as the formanilide (preceding abstract)

;

the ortho-compound is amorphous, the para-compound crystalline

(small needles), and both are insoluble in cold water, and sensitive to

light. The methyl derivatives are prepared in the same way as the

methyl formanilides (loc. cit.). Methylisoformorfhotoluidide,

CeH^Me-NiCH-OMe,

is an oil boiling at 211—213° under 760 mm. pressure, and having an
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aromatic odour. Methylisoformoparatoluidide is a similar oil, boiling at

216—218° under 761 mm. pressure. The amidines are j^repared from
the methyltoluidides by means of the toluidines, in the manner pre-

viously described (loc. cit.), thus proving the oxygen linkage of the

methyl groups. Diorthotolylformamidine,

CcH^Me-NH-CHiN-CeHiMe,

prepared also by Ladenburg (Abstr., 1878, 54) and Senier (Trans.,

1885, 762), melts at 150°, and is soluble in alcohol. Diparatolylform-

amidine, also prepared by Senier (loc. cit.), crystallises from benzene
in large, flat, transparent, colourless prisms, and melts at 140°.

The sodium formotoluidides may be converted into the correspond-

ing methyltoluidines by treatment with methyl iodide and sodium
methoxide in the presence of dry methyl alcohol, or after Hepp's
method for the preparation of methylaniline (Ber., 10, 328).

Other formanilide derivatives have also been prepared. Dthyliso-

formanilide, NPhiCH'OEt, is an oil boiling at 213—215° under
761 mm. pressure, and having an aromatic odour. Propylisoforin-

anilide boils at 233—235° under 760 mm. pressure. Phenylhenzyl-

formamidine is formed w^hen a mixture of benzylamine (1 mol.) and
methylisoanilide (1 mol.) is kept for some time ; the solid product
is pressed free from oil, dissolved in alcohol, and reprecipitated,

eventually in crystalline form, by water. It forms colourless, trans-

parent, flat prisms, and melts at 80°. Fhenylhydroxyformaviidine,

OH'NH'CHIN^Ph, is obtained as a white solid by adding methyl iso-

formanilide to an aqueous alcoholic solution of hydroxylamine hydro-
chloride. When purified by solution in alcohol and reprecipitation

with ammonia, it crystallises in small, white needles, and melts at

130—131°. When dry silver formorthotoluidide is distilled, diortho-

tolylcarbamide (m. p. 247°) is formed. Jn. W.

Acetoacetanilide. By L. Knorr (Ber., 25, 775—778).

—

^-Amido-
crotonanilide, NHa'CMeiCH'COlS'HPh, is prepared by treatment of

acetoacetanilide in concentrated alcoholic solution with ammonia ; it

crystallises from dilute alcohol, and melts at 145°. The methylamido-
derivative has been previously described (compare preceding abstract).

^-Dimethylamidocrotonanilide, NMe2'CMe!CH*C0*NHPh, is obtained
in a similar manner to the amido-compound, and crystallises from
alcohol in small needles melting at 160°.

Acetoacetanilide also yields a phenylhydrazone melting at 108"5°,

and an oxime melting at 115°, which will be described later; with
hydrazine hydrate, methylpyrazolone (m. p. 215") is formed.
The preceding amido-compounds are very unstable, and are resolved

into their components by boiling with water, or by the action of acids
;

it was therefore impossible to determine their constitution ; the
formulae given are derived by analogy from the dimethylamido-deri-
vative. J. B. T.

/3-Methylamidocrotonamlide. By L. Knorr and H. Tauf-
KiRCH (Ber.y 25, 768—775; compare Briihl, this vol., p. 730).

—
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Briihl's "antipyrine alcohol" appears to be (3-methylamidocroton-

anilide, NHMe'CMeiCH-CO'NHPh, since a compound identical with

the alcohol is formed by the action of methylamine on acetoacet-

anilide in concentrated alcoholic solution. On hydrolysis, the com-

pound is resolved quantitatively into its constituents, whilst anti-

pyrine alcohol would probably yield symmetrical methylphenyl-

hvdrazine. The production of ^-metbylamidocrotonanilide by the

reduction of antipyrine aii'ords an additional proof of the correctness

NMe-CMe
of Knorr's formula, N'Ph<[ M , for the latter compound, and

uO—0-ti

is analogous to the decomposition of phenylpyrazole by the action of

sodium in alcoholic solution.

The authors suggest that the compound supposed by Briihl to be a

sodium salt of antipyrine alcohol is really a complicated carbamate,

COONa-NPh-CO-CH:CMe-NMe-COO]S"a, which is decomposed by
water into sodium carbonate and methylamidocrotonanilide.

J. B. T.

Colour Reaction of Acid Anilides. By J. Tafel {Ber., 25,
412—413).—When simple anilides, or phenylcarbamides, are dis-

solved in concentrated sulphuric acid and treated with potassium
dichromate, lead dioxide, or ferric chloride, they give a colour re-

sembling that exhibited by strychnine under similar circumstances.

Such colours are also produced, according to Biilow (Annalen, 236,
195), in the case of the acid phenylhydrazides, and according to De
JS'eufville and v. Pechmann (Abstr., 1891, 349) in that of phenyl-
hydrazones and phenylosazones. The colours from the anilides are

less intense, and more fugitive, than those from the hydrazides and
hydrazones, and the latter colours are not produced by ferric chloride.

When the substance is dissolved in concentrated sulphuric acid and
treated with pulverised potassium dichromate, the anilide andphenyl-
hydrazide of the same acid give a like colour. The products of the

action of acetic anhydride or benzoic chloride on ethylaniline and
methylaniline, nnlike the acetyl and benzoyl derivatives of tetra-

hydroquinoline, do not exhibit the reaction ; further, acetylparatolu-

idine gives it, whilst acetylorthotoluidine does not. A list is given in

the paper, showing the tint produced by several anilides.

A. R. L.

Derivatives of Orthotoluylenediamine. By W. Autenrieth
and 0. UiNSBEEG (Ber., 25, 604—607).—Orthotoluylenediamine is

without action on mandelic acid and on benzalacetone, but readily
combines with ethyl oxalacetate, forming ethyl hydroccytoluquinoxaline-

N'C'OH
acetate, Q-^^<^ '\

r^r\r\^^
' which has a yellow colour, melts at

JN.C'Ulla'L'OUliit
172—173°, and behaves as a phenol. On long-continued boiling
with aqueous soda, alcohol and carbonic anhydride are eliminated,

hydroxymethyltoluquinoxaline being formed. Thus prepared, the
latter melts at 217—218°, whilst, when obtained from pyruvic acid, it

melts at 220° {Annalen, 237, 351). As the latter appears to be a
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mixture of two isomerides, the compound melting at 172—178'' is

also probably a mixture of two isomerides, which crystallise together.

When molecular quantities of ethyl chloracetoacetate and ortho-

toluylenediamine are allowed to remain together in alcoholic solution,

a substance separates oat in colourless crystals ; it is purified by
washing with alcohol, and has then the composition Ci3HnN202Cl,
melts at 110°, is insoluble in water, readily soluble in alcohol and
ether, and is resolved by acids and alkalis into the compounds from
which it is obtained ; it has, therefore, probably the constitution

C7H6<CTVTTT]>-CMe*CHCl*COOEt, and is analogous to the compound

obtained from orthotoluylenediamine and ethyl acetoacetate. This is

confirmed by the fact that the dilute alcoholic solution, when boiled,

decomposes into ethenyltoluylenediamine and ethyl chloracetate.

H. G. C.

Mixed (Fatty Aromatic) Azo-compounds. By L. Claisen
(JBer., 25, 746—748).—The sodium derivative of benzeneazoacetyl-

acetone (see Beyer and Claisen; Abstr., 1888, 828) reacts with diazo-

benzene chloride, forming a diazo-derivative, CAc2(lNr2Ph)2, and a
compound having the composition of an acetonedisazobenzene,
C3H40(]S'2Ph)2, identical with that obtained by the action of diazo-

benzene chloride on benzeneazoacetoacetaldehyde, and also with the
mesoxaldehydebisphenylhydrazone described by Bamberger (this vol.,

p. 162). A. R. L.

Action of Hydroxylamine on Paradiazotoluene and Diazo-
benzene Chlorides. By J. Mai (Ber., 25, 372—374).—E. Fischer,

in 1878, obtained diazoimidobenzene by the action of diazobenzene
sulphate on hydroxylamine hydrochloride in aqueous solution. The
author finds that when paratoluidine (2 grams) is diazotised in

the presence of hydrochloric acid, and to the cooled solution, one
of hydroxylamine hydrochloride (3 grams) and potassium hydroxide

(4 grams) is added, a mixture of nitrogen and nitrous oxide is

ivolved ; on now acidifying and removing the precipitated oil with
ether and adding alkali, paratoluidine separates. In a similar manner
diazobenzene chloride yields aniline. He believes that an inter-

mediate product is formed, and is now engaged in studying the
reaction between y3-methylhydroxylamine and paradiazotoluene chlor-

ide, in the hope of obtaining information as to the mechanism of the

reaction. A. R. L.

Acid Hydrazides. By J. Tafel (Ber., 25, 413—415).—^cei^2/^-

diphenylhydrazine, ]S'Ph2*NHAc, is obtained by boiling acetylphenyl-

hydrazine (1 mol.) with copper acetate (2 mols.) in aqueous or

alcoholic solution, preferably the latter ; the compound is identical

with that obtained by boiling diphenylhydrazine with glacial acetic

acid ; it forms bunches of lustrous needles, melts at 184", distils

undecomposed, and is sparingly soluble in ether and light petroleum,

more readily in warm benzene and chloroform. It gives an intense

violet colour on heating with dilute sulphuric acid and potassium
dichromate, and dissolves in concentrated sulphuric acid with a green

I



ORGANIC CHEMISTRY. 711

colour, which on warming, or on the addition of an oxidising agent,

passes into a beautiful blue ; it yields a colouring matter when
heated with concentrated hydrochloric acid and alcohol in a sealed

tube at 100".

Benzoyldiphenylhydrazide, identical with that described by E.

Fischer (Abstr., 1878, 313), is obtained by boiling benzoylphenyl-

hydrazine with copper acetate in alcoholic solution. A. R. L.

So-called Physically Isomeric Hydroxylamine Derivatives.
By W. LossEN (Ber., 25, 433—442).—Further investigations carried

out in the author's laboratory have proved that about 16 hydroxamic
acid derivatives, in addition to the nine previously described (Abstr.,

1889, 1064), exist in different modifications ; Werner (this vol., p. 461)
has discovered the existence of two, or perhaps three, new cases of

the same kind. All the derivatives referred to, which have been
prepared by the author and his pupils, are ethereal salts of hydr-
oxamic acids, or alkylhydroxamic acids, or triacidyl derivatives of

hydroxylamine ; Werner has shown that ethereal salts of alkylhydr-

oxamic acids also exist in different modifications.

Only three hydroxamic acid derivatives are known to exist in three

different modifications, namely, tribenzhydroxylamine, benzanisobenz-
hydroxylamine, and ethyl paratolylbenzhydroxamate. The conversion
of one modification into the other has been accomplished only in

isolated cases ; it has also been proved that, in the case of many
hydroxamic acid derivatives, the different modifications have the

same molecular weight, also that they differ from one another in

chemical behaviour. A full description of the experiments here men-
tioned will be published in the Annalen.
The rest of the article consists of a severe criticism of some of

Werner's experiments, and of the system of nomenclature suggested
by him. F. S. K.

Action of Nitric Acid on Alkyl Phenylcarbamates. By P.

VAN RoMBURGH {Eec. Trav. Ghim., 10, 135—144).—Methyl phenyl-
carbamate prepared according to Hentschel's method (Abstr., 1885,

883) is dissolved in nitric acid (sp. gr. 1*46), and the mixture is

poured into water ; the yellowish-red product is purified by recrystal-

lisation from alcohol and ether, or a purer yield is obtained by boiling

methyl phenylcarbamate with nitric acid, since in the cold some
trinitro-derivative is also formed. As thus obtained, the dinitro-

derivative, C6H3(N02)2*NH-COOMe, forms pale-yellow needles; it

melts at 127'^, dissolves in hot alcohol and ether, and in cold acetone,

acetic acid, ethyl acetate, chloroform and benzene, but is only slightly

soluble in carbon bisulphide and light petroleum. Neither potassium
carbonate nor alcoholic ammonia reacts with this compound, and it is

but slightly attacked by hydrochloric acid at 150°. Aqueous potash,
after some days contact, converts it into dinitraniline melting at
175°, whence its probable constitution is [NH : (N03)2 = 1:2:4].
The trinitro-derivative [NH : (^02)3 = 1 : 2 : 4 : 6] is formed by dis-

solving the dinitro-derivative in nitric acid (sp. gr. 1'5), or by adding
a solution of methyl phenylcarbamate in 5 parts of sulphuric acid
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to fuming nifcric <acid. Either of these solutions is poured into water,
and the yellow product on recrystallisation from alcohol forms needles
or plates which melt at 192°. Hentschel (Abstr., 1887, 143) claims
to have similarly obtained a tetranifcrodiphenylcarbamide ; the author,
however, identities the product with his own methyl trinifcrophenyl-

carbamate. This substance dissolves in the same media as the dinitro-

derivative, from which it differs in yielding picramide (m. p. 188°)

when lef fc in contact with alcoholic ammonia for some days, and on
heating with hydrochloric acid at 150° for some hours, carbonic
anhydride, chloroform, and picramide are produced. This trinitro-

derivative dissolves in potassium hydroxide solution, and decomposes
potassium carbonate forming a crystalline salt, C9H7KN4O8 ; with
silver nitrate, it yields a silver salt, which reacts with methyl iodide

to form a crystalline methyl derivative. A yellow, crystalline com-
pound, CgHgl^iOs + ]SrHMe>, of the trinitro-derivative with dimethyl-
amine has been prepared melting at 138° with decomposition.

From ethyl phenylcarbamate corresponding derivatives are simi-

larly prepared. Ethyl dinitrophenylcarbamate has previously been
described by Hager (Abstr., 1885, 149). It crystallises from boiling

alcohol in clear, yellow needles, melts at 110^, and affords the same
dinitraniline as the methyl derivative when left in contact with dilute

aqueous potash.

Ethyl trinitrophenylcarbamate forms yellowish-white plates, melts
at 144°, is somewhat more soluble than the methyl derivative, but
yields the same decomposition products, as also a compound with
dimethylamine, and a silver salt which reacts easily with methyl
iodide. T. G. N.

Diparatoluamide and Diorthotoluamide. By F. Krafft and
H. Karstens {£er., 25, 452—460; compare Abstr., 1890, 1289).—Imidodiparatoluamide, C6H4Me'C(NH)']^rH'CO*C6H4Me, is preci-

pitated in colourless needles when paratolunitrile is treated with
anhydrosulphuric acid in the cold, the product extracted with a large

quantity of cold water, and the filtered aqueous extract treated with
ammonia; it can be recrystallised from warm alcohol without under-

going any notable decomposition, and then melts at 145°.

Dij)aratoluamide,l^H.(CO'CeaiM.e)o, is deposited in lustrous needles

when the aqueous extract just referred to is warmed for some
time at about 70°

; it melts at 155°, and on distillation, even under
greatly reduced pressure, it is decomposed into paratolunitrile and
paratoluic acid. It is only slowly decomposed by boiling water and
very dilute acids, but when heated with water at about 140°, it is

quickly converted into paratoluic acid and paratoluamide.
Imidodlorthotoluamide can be obtained by warming orthotolunitrile

with anhydrosulphuric acid for some time at 60—70°, then extract-

ing the product with a little cold water, and adding ammonia to the

filtered extract ; it crystallises from warm alcohol in small, lustrous

prisms melting at 103°.

Diorthotoluamide is formed when the aqueous extract just men-
tioned is heated at 60—70° for some time ; it separates from warm
alcohol in slender crystals, and melts at 147—148°. It is decomposed
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into orthotolunitrile aud orthotoluic acid on distillation, but when
heated with water, it gives orthotoluic acid and orthotoluamide.

The constitution of the diamides may, according to the present
views, be formulated in two ways ; the constitution of dibenzaniide,

for example, may be expressed by the formulas NHBza and
NH!CPh*OBz, so that the existence of two phenyl derivatives of

dibenzamide is, theoretically, possible. As a matter of fact, two such
compounds have been described : the one, NPhBzs, prepared by
Gerhardt and Chiozza by heating benzanilide with benzoic chloride,

melts at 136°; the other, obtained by Losanitsch by heating phenyl-
thiocarbimide with benzoic acid, melts at 155°. The authors find,

contrary to the results obtained by Higgin (Trans., 1882, 133), that
Losanitsch's compound is simply benzanilide (m. p. 160—161°), this

substance being readily formed, together with carbon oxysulphide,

by the interaction of benzoic acid and phenylthiocarbimide in mole-
cular proportion at 130° ; a similar reaction takes place when acetic

acid is heated with phenylthiocarbimide, acetanilide and carbon
oxysulphide being produced. As, therefore, the existence of two
isomeric alkyl derivatives of dibenzamide is not yet proved, the
symmetrical formula given above should be employed, at any rate

provisionally, to represent the constitution of dibenzamide.

F. S. K.
Action of Sulphuric Anhydride on Nitriles. By P. Eitner

(Ber., 25, 461—472 ; compare preceding abstract).—A neutral
additive compound of the composition (C6H5*CN)2S03 is deposited in

yellow crystals when well-cooled benzonitrile is treated with the
vapour of sulphuric anhydride. It crystallises from warm benzene
in colourless, seemingly monoclinic prisms, begins to decompose at
120° with formation of benzonitrile, melts at 157—158°, and sublimes
under reduced pressure with only slight decomposition ; it is readily

soluble in benzene, toluene, xylene, and chloroform, but only very
sparingly in light petroleum and carbon bisulphide, and insoluble in

ether, water, and alkalis. The following experiments show that the
constitution of this compound is most probably expressed by the

CPh'N
formula N«^ppi ]q>S02 ; it may, therefore, be named henzoylsulpho-

henzamidinic anhydride. When heated with water at about 120°, it

is decomposed into benzoic acid and ammonium sulphate; it dissolves
in sulphuric acid with development of heat, giving a pale-yellow
solution from which, on the addition of water and excess of ammonia
successively, imidodibenzamide is precipitated.

Imidodibenzamide (m. p. 105—106°) can be prepared by heating
benzenylamidine hydrochloride with benzoic chloride at about 110°

;

when warmed with dilute sulphuric acid, it is decomposed into

ammonia and dibenzamide, and on distillation, even under a pressure
of 11 ram., it undergoes decomposition into benzonitrile, benzamide,
and small quantities of cyaphenine. The hydruchloride, CuH,2^20,1101,
is a colourless, crystalline powder melting at 187— 188''. When
imidodibenzamide is boiled for a long time with alcohol, it yields
ethyl benzoate, benzamide, and cyaphenine with evolution of am-
monia.
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Sulphohenza7mdinic acid, NH2"CPh!N*S03H, is formed, together

with ethyl benzoate, when benzoylsulphobenzamidinic anhydride is

boiled with alcoholic benzene containing a few drops of water ; it

separates from hot water in prisms, and from cold water in lustrous,

monoclinic crystals, and melts at 247°. The barium salt,

(C7H7]S'2S03)2Ba 4- 4HoO,

separates from hot water in large, colourless, transparent, monoclinic

crystals, and loses the whole of its water at 140—150°. The calcium

salt, (C7H7]S'2S03)2Ca, forms anhydrous crystals, and is much more
readily soluble in water than the barium salt. When the barium
salt is boiled with dilute hydrochloric acid, it is decomposed into

barium sulphate and benzenylamidine sulphate. The acid described

by Engelhardt (/. pr. Chem., 75, 363) under the name of sulpho-

benzamic acid is identical with the sulphobenzamidinic acid described

above. F. S. K.

lodation of Parabromobenzoic Acid : Salts of Parabromo-
metanitrobenzoic Acid. By O. Hough (Chem. News, 65, 64—65).

—No iodation of parabromobenzoic acid occurred when it was heated

with iodine and mercuric oxide either with or without pressure.

Potassium jparabromometanitrohenzoate is anhydrous, and forms
long, yellow, prismatic needles, which are soluble to the extent of

33*44 grams in 100 grams of water. The sodium salt contains 1 mol.

H2O, and forms needles, of which 100 grams of water dissolve

16'01 grams. The ammonium salt crystallises in anhydrous needles,

of which 12*22 parts dissolve in 100 of water.

The small, white needles of the strontium salt contain .3|- mols.

H2O, those of the calcium salt 13 mols. H2O ; of the former, 0*88 part,

of the latter, 1*09 part, dissolve in 100 of water. The zinc salt forms
white needles, 0*70 part dissolving in 100 of water ; a basic zinc salt is

obtained in minute, yellow plates by precipitating a solution of the

potassium salt with zinc chloride.

The mercury salt is white and anhydrous, and 0*96 gram dissolves

in 100 of water. Tlhe nickel salt forms pale-green crystals containing

2i mols. H2O ;
1*47 parts of this, and 1*05 parts of the cobalt salt,

dissolve in 100 of water. The latter salt forms pink needles with
3 mols. H2O. All solubilities are for a temperature of 26°.

D. A. L.

Hydrobenzoic Acids. By V. Markovnikoff {Ber., 25, 370—371).
—The author informed Aschan in a private communication that

hexahydrobenzoic acid melts at 28°, whereas the latter made no
mention of this information in his paper (Abstr., 1891, 1481). Pure
hexahydrobenzoic acid melts at 28'5—29*5°, is heavier than water,

and sparingly soluble in it at the ordinary temperature, more readilv

in the hot liquid ; it has a faint odour recalling that of valeric and
ethylcrotonic acids, and boils at 232—233° (compare Aschan, loc. cit.).

It does not combine with bromine, but when dissolved in sodium
carbonate solution and treated with potassium permanganate solution

(1 part of the salt in 1000 parts of water), it is scarcely possible to

distinguish it from the tetrahydro-acid by the rate at which the per-
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manganate is decolorised. Its composition was placed beyond
doubt by complete analysis of the silver salt. The crude hydrogen-
ation product contains also a crystalline acid of very low melting
point and a liquid acid, both of which combine with bromine and
decolorise permanganate ; an acid boiling above 260° is also present

in small quantity, and valeric acid, evidently produced by the pro-

tracted boiling of the sodium amyloxide, is obtained from the lower
fractions. A. R. L.

Methyl Mesitylenecarboxylate. By E. Feith (Ber., 25, 503).

—Methyl mesitylenecarboxylate is an oil which boils at 242—244''.

The author has erroneously described this compound as crystallising

in plates and melting at 139—140° (this vol., p. 329). E. C. R.

Dichlorhydrin Parahydroxybenzoate. By C. Gotting (Ber.,

25, 811—813).—By the action of hydrogen chloride on parahydroxy-
benzoic acid and glycerol at 100°, and treatment of the product with
water, a viscid liquid is obtained which solidifies after some time ; it

is formed in larger quantity at 70— 75°. The compound is readily

soluble in alcohol, ether, and benzene, crystallises in colourless, radial,

feathery aggregates, and melts at 74—76°
; on hydrolysis with alkalis,

it yields epichlorhydrin together with impure hydroxybenzoic acid
;

and, from the fact that it is most readily formed at temperatures
below 100°, it appears to be /3-dichlorhydrin ijarahydroxyhenzoate,

OH-CeHi-COO-CHo/CHCl-CHaCl. J. B. T.

Orthohydroxymethylbenzoic Acid. By E. Hjelt {Ber., 25,
524—525).—Orthohydroxymethylbenzoic acid, OH-CH2-C6H4-COOH,
is conveniently prepared by heating phthalide with potash or soda,

and acidifying the solution with hydrochloric acid; the precipitated

acid is quickly filtered and washed with water ; it forms aggregates of

lustrous, slender needles melting at 120°, and is stable when an-

hydrous, but in aqueous solution at ordinary temperatures phthalide

is regenerated ; the same change is produced more rapidly by the
action of acetic chloride on the acid ; 100 parts of water at 20° dis-

solve 0"428 part of the acid ; the electrical conductivity h = 0*0151,

fioo = 353. The harium salt is amorphous ; the potassium salt crys-

tallises in stellate clusters of needles ; it is soluble in alcohol, and
yields phthalide on treatment with ethyl iodide. J. B. T.

Derivatives of Gallic Acid and of Pyrogallol. By H. Schifi er
{Ber., 25, 721—727).— Vibromotriethijlgallic acid, C6Br2(OEt)3-COOH,
is obtained by brominating triethyigallic acid dissolved in boiling

carbon bisulphide ; it crystallises from benzene in transparent prisms,
melts at 107°, is readily soluble in boiling alcohol and benzene,
sparingly in the cold liquids, and dissolves without decomposition in

hot concentrated alkalis ; it is not attacked by silver oxide, but under-
goes complete decomposition when fused with potassium hydroxide.
When gallic acid is treated with nitric acid, it yields oxalic acid

;

whereas the triethyl derivative, when dissolved in glacial acetic acid
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and treated with, nitric acid (sp. gr. 1"48), f>;ivefi nitrolripthylpyrogallol,

[(OEt)3:N02 = 1:2:3:5]; this crystallises in yellowish, silky

needles, melts at 74°, and is insoluble in alkalis. The dinitrotriethyl-

pyrogallol described by Benediktand Weselsky (Monatsh., 2, 217) is in

reality identical with the last- described mononitro-derivative. The
latter, when dropped into nitric acid (sp. gr. 1'48), yields a dinitro-

derivative [(OEt)., : (^"02)2 = 1:2:3:4:5], which is identical with
Benedikt and Weselsky's supposed trinitro-derivative (loc. cit.) ; it

crystallises from alcohol in small, white needles, and melts at 93".

Amidotriethylpyrogallol [(0Et)3 : NH2 =1:2:3:5], prepared by
reducing the mononitro-compound with tin and hydrochloric acid,

crystallises in small, white needles, melts at 104°, and is readily

soluble in alcohol and ether, but only sparingly in hot water ; the
hydrochloride, platinochloride, and sulphate are crystalline. When
the amido-derivative is dissolved in strong sulphuric acid and treated

with potassium nitrite, the hydroxy- derivative (hydroxytriethoxy-

benzene) is obtained ; this crystallises in small needles, melts at

105°, and is readily soluble in alcohol and ether, sparingly in boil-

ing water, and is not decomposed by alkalis. Will has shown (Abstr.,

1888, 458) that trimethylpyrogallol, when treated with nitric acid,

yields a nitro-derivative, together Avith dimethoxyquinone ; this the

author confirms, but he finds that triethylpyrogallo], on treatment
with nitric acid, yields only a nitro-derivative. Schlor obtained asym-
metrical tetrahydroxybenzene from the dimethoxyquinone, and the

same compound appears to be formed when the above-mentioned
hydroxytriethoxybenzene is treated with hydriodic acid.

Nitrotriethylgallic acid [(0Et)3 : NO2 : COOH = 1:2:3:4:5]
obtained by nitrating triethylgallic acid dissolved in glacial acetic

acid, crystallises in delicate yellow needles, melts at 104°, and is

readily soluble in alcohol and ether, but only sparingly in hot water

;

when added to moderately concentrated, cooled sulphuric acid, di-

nitrotriethylpyrogallol (m. p. 93°) is formed, but it remains un-

altered when heated at 200° with dilute acid.

Amidotriethylgallic acid is prepared by boiling a solution of the

last- described nitro-derivative in aqueous alcohol with tin and hydro-

chloric acid ; it is easily soluble in alkalis and acids, alcohol, and
ether, but only sparingly in cold water; it melts at 111°, and appears

to yield an amidotriethylpyrogallol when heated.

Trimethylgallic acid, when nitrated in glacial acetic acid solution,

yields a nitrotrimethylpyrogallol identical with that prepared by
Will and by Schlor, which has the constitution [(OMe)3:N02 =
1:2:3:5]; so that it would seem that, when the alkyl derivatives

of gallic acid are nitrated, the carboxyl group is first displaced, and
the constitutions given for the compounds described in this paper are

therefore established. A. B. L.

Chestnut-wood Tannin. By H. Tremble {Froc. Chem. Sect.

Franklin Inst., 3, 80—83).—The tannin was obtained from the wood
of the Gastanea vesca of Linnaeus, or G. aativa of Miller, variety

Americana. The finely powdered wood was percolated with commer-
cial ether, the ether evaporated, and the residue dissolved in cold
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water. The fiUered solution was precipitated in three portions by-

lead hydroxyacetate, the precipitate decomposed by hydrogen sulph-

iHe, and excess of the latter removed by distillation under reduced

pressure, The residual solution was cooled, agitated with ether to

extract gallic acid, and then saturated with salt. The tannin sepa-

rated out and was washed with a saturated solution of common salt,

dried, dissolved in ether-alcohol, and the filtered solution evaporated

under diminished pressure. The tannin was thus obtained as a porous,

light-red mass. It was further nurified by a repetition of the above

treatment, and was then obtained as a white, porous mass completely

soluble in cold water. It appears to be gallotannic acd, for it re-

sembles this substance in all its reactions, and the results of analysis

asfree moderatelv well with this view of its composition, after allow-

ance has been made for 8 per cent. of. glucose which exists in it,

no doubt as a glucoside. When heated to 200", it decomposes into

pyrogallol and metagallic acid. C. F. B.

e-Chloramylamine and Synthesis of Piperidine. By S.

Gabriel (^Ber., 25, 415—42'2).

—

^^-Chloropropyl phenyl ether,

OPh-CH^-CH/CH^Cl,

can be obtained by warminqr trimethylene chlorobromide with sodium
phenoxide in alcoholic solution ; it is a colourless oil boiling at
238—210° under a pressure of 745 mm.

Phenoxyprnpylmalonic acid, OPh*[CH2]3*CH(COOII)2, is formed
when the preceding compound is boiled with an alcoholic solution

of ethyl sodiomalonate, and the oily product hydrolysed with alcoholic

potash. It crystallises from hot water, in which it is readily soluble,

in flat, colourless plates, sinters together at 70°, and melts at 75—80°

to a turbid liquid which does not become quite clear until the tempera-
ture has risen to 90—95°, evolution of carbonic anhydride then taking
place.

I-Phenoxyvaleric acid, 0Ph*[CH.2]i*C00H, prepared by heating the
dicarboxylic acid above its melting point, separates from light peti-

oleum in compact, transparent crystals, melts at 65

—

^&^, and boils

at 315—320° with partial decomposition ; it is readily soluble in
alcohol and light petroleum. The silver salt, CiiHi30aAg, crystallises

in microscopic needles.

^-Phenoxyvaleronitrile, OPh-[CH2]4*CN, is obtained when the corre-

sponding acid is heated with lead thiocyanate; it is a colourless,

crystalline compound, melts at 28—30°, and boils at 299—304°,

seemingly with slight decomposition.
e-PhenoxyarnyJamine, OPh*[CH2l5'NH2, prepared by reducing the

nifrile with sodium and alcohol, is a colourless oil which boils at
274—275°, and solidifies at a low temperature to a mass of crystals

;

it is only sparingly soluble in water, to which it impaits nn alkaline
reaction, and it absorbs carbonic anhydride, forming a crystalline

carbonate. The hydrochloride, CuHi7N0,HCl, crystallises from dilute

hydrochloric acid in compact needles, and melts at 138— 140°. The
plafinochloride is a yellow, crystalline, sparingly soluble compound,
which sinters together at about 200", and melts at about 210°. The

VOL. LXII. 3 c
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pirrate separates from hot alcohol in small, rhombic crystals, melts at
147—148°, and is only sparingly soluble in cold water.

e-Chloramylamine hydrochloride, CH2C1-[CH2]4*NH2,HC1, is formed
when plienoxyamylamine is heated at 180° with concentrated hydro-
chloric acid. It crystallises from a mixture of alcohol and ethyl

acetate in yellowish scales, sinters together at 140°, melts completely
at 152'^, and is very readily soluble in water. The picrate,

C5Hi2NCl,C6H3lSr307, crystallises in flat, yellow needles, and melts at

123—125°. The platinochloride, (C5Hi2NCl)2,H2PtCl6, crystallises

from warm water in lemon-yellow plates, and melts at 95—97° with
previous softening. When the hydrochloride (1 mol.) is warmed
with dilute soda (1 mol.), it is converted into piperidine hydrochlor-

ide. F. S. K.

Nitration of Butyltoluenesulphonic Acid and of Butyl-
xylenesnlphonic Acid. By E. Noelting (Ber., 25, 785—792).

—

Dinitrohutyltoluenesulphonic acid, C4H9'C6HMe(N'02)2*S03H

[=3:1:2:4:6],
is prepared by dissolving the sulphonic acid in 6—8 parts of nitric

acid (86 per cent.), and allowing it to remain for a considerable time
at the ordinary temperature. The product is treated with water, the
solution extracted with ether in order to remove trinitrobutyltoluene,

neutralised with baryta and barium carbonate, and evaporated to

dryness. The barium sulphonate is separated from the inorganic salts

by treatment with alcohol ; it crystallises from water in colourless plates

containing 7 mols. HgO. The sodium salt, with 3 mols. H2O, crystallises

from water in large, colourless plates. The free acid is readily soluble

in water, and, like the salt, is odourless ; its constitution is proved by
the fact that on warming with nitric acid it yields symmetrical
trinitrobutyltoluene ; the butyltoluenesulphonic acid, whea fused
with potash, yields, according to an unpublished research of Baur,
butylcresol, C4H9-C6H3Me-OH [Me : C4H9 : OH = 1 : 3 : 6].

Binitrohutylmetaxylenesulphonic acid, C4H9*C6Me2(N02)2*S03H, is

prepared in a manner similar to the toluene derivative, which it

closely resembles; the barium salt is readily soluble in water; the
sodium salt crystallises in silvery, lustrous plates, and is extremely
soluble in alcohol.

By the interaction of metaxylene, isobutyl alcohol, and sulphuric

acid at 45°, tertiary butylmetaxylene is formed ; it readily yields a
sulphonic acid, the anilide of which crystallises from dilute alcohol in

colourless needles melting at 143"5—144-5°. Tertiary butylmeta-
xylene is also obtained by the action of zinc chloride on metaxylene
and isobutyl alcohol. Trinitrobutylmetaxylene smells strongly of

musk, but the dinitrosulphonic acid and its salts are odourless.

J. B. T.

Substitution Products of Stilbene and Thionessal. By K.
Kopp {Ber., 25, 600—603).—By the distillation of polymerised thio-

benzaldehyde, Laurent obtained a mixture of stilbene and a substance

termed thionessal, which has been proved by Baumann and Klett to

be tetraphenylthiophen (this vol., p. 184). The author has investi-
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gated the action of heat on other polymerised thioaldehydes, in theJ

}iope of obtaining stereoisomeric stilbenes, but hitherto no indication

of their formation has been observed. In the present paper, the re-

sults obtained with the methoxythiobenzaldehydes are described.

When polymerised methylthiosalicylaldehyde (Abstr., 1891, 1050)

is heated for five hours at 145°, a transparent, reddish mass is formed
which, by repeated crystallisation from ether, may be obtained in colour-

less prisms having a blue fluorescence. It consists of diortJiomethoxu-

slilhene, C2H2(C6H4-OMe)2, melts at 136°, is readily soluble in alcohol,

chloroform, and benzene, and insoluble in wa,ter. No second isomeride

could be obtained from the mother liquors, but the yield is greatly

affected by the formation of the substituted thionessal, which takes

place almost completely at temperatures above 150°. A better yield

of the stilbene derivative is obtained by distilling the aldehyde with
iron powder, a small quantity of an unpleasant smelling oil being the

only other product; if zinc-dust is employed instead of iron, con-

siderable quantities of the thionessal are formed. To prepare the

latter, the mass obtained by heating the aldehyde to temperatures

above 150° is powdered, freed from colouring matter by trituration

with alcohol, and recrystallised from alcohol or acetic acid. It forms
woolly needles, melts at 186^^, and has the composition required bv
the formula C4S(C6H4*OMe)4 ; in its behaviour towards solvents, it

is very similar to diorthomethoxystilbene, but dissolves somewhat less

readily in hot acetic acid.

When polymerised thioanisaldehyde is heated, sulphur is not
eliminated in any quantity until the temperature has reached
160— 170"', the reaction being then complete in three hours. The
product, after recrystallisation from benzene, consists of diparameth-

oxystilbene, and forms white, lustrous plates which do not show any
fluorescence; it melts at 211°, and is only appreciably soluble in boil-

ing chloroform and benzene. No thionessal derivative appears to be
formed on heating this thioaldehyde, even at temperatures far above
200". H. G. C.

Action of Benzene on Benzal Chloride in presence of
Aluminium Chloride. By C. E. Linebarger (Amer. Ghem. /., 13,
556—5591.—Triphenylmethane and diphenjlanthracene dihydride are
the principal products of the reaction.

Aluminium chloride (25 grams) is added to a mixture of benzal
chloride (200 grams) and benzene (1000 grams), and the whole is

hoated at about 50° until a little less than the theoretical amount of

hydrogen chloride has been given oif (two hours). The reaction is

then completed by boiling for a few minutes, and the product is

washed with water and fractionated. The fraction passing over
between 300° and 360° is chiefly triphenylmethane, and is purified by
successive recrystallisation from benzene and alcohol. As thus pre-
pared, it melts at 93*4°, and boils at 357° under a pressure of 758 mm.
As the yield is about 30 per cent, of the benzal chloride used, and
only traces of diphenylmethane are formed if the materials are pure,
this forms an excellent, cheap, and expeditious mode of preparing
triphenylmethane.

3 c 2
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The fractions boiling above 400"" are refractionated under a pressure

of 25 mm. More tripheriylmethane first passes over, but the fraction

distilling above 300° contains diphenylanthraceue dihydridey

which, on recrjstallisation from boih'ng benzene, is obtained in whi<-e,

microscopic, rhombic prisms. It melts at 164-2°, boils at 437°, di>;-

solves in alcohol, ether, toluene, and xylene, but is insoluble in

wat-^r. The yield is 1 per cent, of the benzal chloride used. On
bromination in boiling chloroform solution, it yields a dibromide.

PRrPh
Diphenylanthracene dibromide, CeHi^^ j^^p^>-C6H4, crystallises in

small tablets, melts at 127° with slight decomposition, and dissolves

in alcohol, benzene, chloroform, and toluene. Jn. W.

Action of Bleaching Powder and of Hypochlorous Acid on
Quinones and Diketones. By T. Zincke {Ber., 25, 399—410).—
The lactone of dihydroxyorthocarboxyphenylpropionic acid,

CO<q'^'>CH-CH(OH)-COOH,

is obtained when /:J-naphthaquinone (3 grams), mixed into a paste

with water, is treated with a concentrated solution of bleaching^

powder (80—90 c.c). It crystallises in tables or in leaflets resembling
phthal^c acid, is sparingly soluble in benzene, chloroform, and ether,

readily so in hot alcohol or glacial acetic acid, and melts at 202°. It

neutralises one equivalent of alkali hydroxide in the cold, but two at

a higher temperature, giving rise to salts of the above-mentioned
bibasic acid. The 'rneihyl salt, prepared from the silver salt, forms
rhombic tables, and melts at 131°, whilst the acetyl derivative,

CO<q'|^>CH-CH(OAc)-COOH, crystallises in long, lustrous

needles, melts at 187°, and yields a methyl salt melting at 108°.

When the lactonic acid is heated with concentrated hydriodic acid

and phosphorus at 150—160°, orthocarboxyhydrocinnamic acid, melt-
ing at 163—164° (Gabriel and Michael, Abstr., 1878, 427 ; Wisliceuus,
Annalen, 242, 27), is produced.

T.., 7 7.7 • r.TT ^CO CO ^^, CO-C-OH
Bihydroxynaphthaqui7ione, ^^^^<q(^qj^^-^.q^^^ '

*^C0-C-0H'
is formed when /3-naphthaquinone is mixed into a paste with wate
and treated with concentrated bleaching powder solution (25—30 c.c).

It crystallises from toluene in small, delicate, red needles, does not
melt at 250°, dissolves readily in acetone, sparingly in cold alcohol,

benzene, and chloroform. Alkalis dissolve it, forming a blue solution,

which after a time becomes colourless, and it is converted into phthalic
acid bv an excess of bleaching powder solution. It is identical with
isonaphthazarine, described by Bamberger and Kitschelt (this vol.,

p. 494). A. R. L.
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Sulphonic Acid obtained from 1 : 4-Amidonaphthol. Bj P.

Seidel {Ber., 25, 423—430).

—

Amidonophtholsul]jho7iic acid,

NHo/CioHa(OH)-S03H,

is formed when 1 : 4-aTnidonaplitliol hydrochloride, prepared from
^7-naphthol-orange, is triturated with the theoretical quantity of

10 pel- cent, anhydrosulphuric acid. It crystallises from boiling water,

in which it is only very sparingly soluble, in colourless needles, and
turns brown when heated above 200° ; its freshly prepared solutions

in alkalis and alkali carbonates are grass-green, but turn brown on
keeping. It reduces ammoniacal silver solutions, gives with diazo-

sulphanilic acid and sodium acetate a reddish-brown coloration on
boiling, and is readily oxidised by potassium permanganate in alkaline

solution, and also by warm, concentrated nitric acid with formation
of phthalic acid. When the dry, finely- divided sulphonic acid is

rubbed to a paste with alcohol, and then warmed with nitric acid of

sp. gr. 1*3 for a few minutes, or suspended in alcohol and treated

Avith nitrous acid, it is converted into the ammonium salt of a
iiaphthaquinonesulphonic acid of the composition CioHi50o*S02*ONH4.
1'his substance is very readily soluble in water, alcohol, and ether,

and exists in two crystallographically different forms, namely, in

orange plates and in colourless needles, both of which begin to

darken when heated at 220°, and melt above 230° with complete
decomposition; it is decomposed by concentrated hydrochloric acid
vkith separation of ammoniuui chloride, and concentrated nitric acid

converts it into phthalic acid ; when boiled with aniline and alcohol,

it yields ,/3-anilidonaphthaquinone anilide, NHPli'CioH5<[ i

[XPh : NHPh : = I : 3 : 4].

Diazonapl/tholsulphonic acid, N'^^^doHs'SOaH-f HgO, is formed

when nitrous acid is passed into alcohol containing moist, finely-

divided amidonaphtholsulphonic acid in suspension ; it crystallises in
yellow needles, turns green at about 140°, and explodes at 160", it is

jnoderately easily soluble in cold water, but on the addition of hydro-
chloric, sulphuric, or nitrous acid to the solution, it is precipitated in

large crystals; it loses its water of crystallisation over sulphuric acid,

but regains it on exposure to the air. Its alkaline solutions give with
phenol, naphthol, <\?c., deep-red colorations, and with excess of potash
an oiange, crystalline potassium salt ; this salt turns brown when
• Iried at 100*", and then dissolves in alkalis with a purple-red colora-
tion.

A violet oxidation product of the composition CaoHuNaSOg is formed
when an aqueous solution of amidonaphtholsulphonic acid is heated

;

it crystallises in needles, and is moderately easily soluble in hot
alcohol, but only sparingly in hot glacial acetic acid, and almost
insoluble in-water, benzene, and chloroform. It gives a magenta
coloration with concentrated sulphuric acid, but it seems to be un-
changed by concentrated hydrochloric acid; when treated with potash,
it yields a black oil which, especially after the addition of alcohol,
is transformed into bronze crystals of the potassium salt; on reduc-
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tion with stannons chloride and hydrochloric acid, it is converted

into a colourless substance,'^which is readily soluble in alcohol, but

insoluble in water. Crystals of the oxidation product which have

been exposed to an atmosphere saturated with aqueous vapour have

the composition C20H14N2SO6 + SHgO, but on keeping over sulphuric;

acid, they lose approximately 4 mols. H2O without any alteration in

colour or in lustre. F. S. K.

Sulphonic Acids of Amido-a-Naphthol and a-Naphtho-
quinone. By 0. N. Witt (J3er., 25, 735—736).—The author is

engaged on this subject in conju action with his pupils, and wishes

to reserve the same. A. R. L.

Reaction between Triphenylmethane and Chloroform in

presence of Alumininm Chloride. By C. E. Linebarger (Amer.

Chem. /., 13, 554—556).—The phenylanthracene which occurs as a

secondary product in the preparation of triphenylmethane from
chloroform and benzene under the influence of aluminium chloride

(Friedel and Crafts, Ann. Chim. Phys. [6], 1, 495) results from a
precisely similar action between the chloroform and the newly-
formed triphenylmethane, which may be utilised for the independent
preparation of phenylanthracene.
Aluminium chloride (40 grams) is added in three portions to a

solution of triphenylmethane (50 grams) in dry chloroform (600 grams),

and the mixture is heated until a little less than the theoretical

quantity of hydrogen chloride has been given off. The liquid pro-

duct is washed in succession with cold and boiling water, the chloro-

form is distilled off, and the residue dissolved in benzene. Resinous
matter is now precipitated by the addition of light petroleum, and the
residue left on distilling off the solvent is recrystallised from alcohol.

Phenylanthracene prepared in this manner crystallises in white
tablets, and melts at 152'8°. The maximum yield was 15 per cent.

A small quantity of a hydrocarbon, C20H16, melting at 87—88°, and
probably phenylanthracene dihydride, was also isolated from the
products. Jn. W.

Terpenes. By J. W. Bruhl and F. Muller (Ber., 25, 547—551).
—The present communication deals with the composition of oil of

laurel; the specimen examined distilled between 175° and 275° under
ordinary pressure, and left a viscous residue. The distillate contains
lauric acid, but eugenol could not be detected ; after treatment with
potash and digestion with sodium, a liquid is obtained which boils at
167—171°

; it consists of cineole, pinene, and other hydrocarbons ; the
cineole was identified by means of its bromo- and hydrogen bromide
derivatives, the pinene by the preparation of pinene nitrosyl chloride.

The fraction boiling at 171° was optically examined; the molecular
refraction Wla = 4255, 2)t\ - ^a = 1-26, the sp. gr. at 18°/4° =
08785. In addition to the above substances, the crude oil contains
large proportions of alcoholic or ketonic compounds, which, like

menthol or camphor, combine with sodium, the salts so formed being
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decomposed by water. "Wallacli's conclusion that " lanrene " (b. p.

171°) does not exist is tbus confirmed, whilst tbe earlier observation^

of Gladstone are criticised. J. B. T.

Russian Peppermint Oil and Menthylamine. By G. Andres
and A. Andr:6eff (Ber., 25, 609—621).—Hitherto investigators have
confined their attention to the oxygen compounds contained in pepper-

mint oil, very little being known of the nature of the hydrocarbons

it contains. The authors have therefore examined large quantities of

Russian oil of peppermint with especial reference to the latter point.

It was found that very little difference exists between the oil pre-

pared from the fresh and from the dried plants, the latter containing,

however, as would be expected, rather more of the oxygen compounds.
The combined oils were subjected to distillation, and found to boil

between 165° and 225° ^ the residue, on distilling in a current of

steam, gave considerable quantities of oil, which, on redistillation,

boiled at 207—225°. The menthol was separated from the higher
fractions by freezing, and the rest frequently fractioned and treated

with metallic sodium. Eventually six fractions boiling at tempera-
tures between 158° and 175° were obtained, and also a fraction boiling

at 200—205°, which consists almost entirely of menthone. The
fraction 173—175° has the composition of a terpene, and in its physical
properties closely resembles Isevo-limomene, but its specific rotatory

power is [a]i, = —41*09° instead of —105°. On treatment with the
necessary reagents, it yields the dihydrochloride, nitrosochloride, and
nitrosoterpene corresponding with lasvo-limonene, and must therefore

contain this hydrocarbon. The fraction 170—173'' has a specific rota-

tory power of [a]D = — 30'64°, and also contains laevo-limonene mixed
with a larger quantity of another isomeric hydrocarbon. The lower
fractions contain a larger percentage of hydrogen, and consist there-

fore of a mixture of a terpene with a hydrocarbon of the formula
Ci,)Hi8, but the authors have been unable to isolate the latter ; no
indications of the presence of a naphthene of the formula C10H20 were
observed.

The fraction 200—205" contains chiefly menthone mixed with more
or less menthol, and may be converted into the oily oxime. The
menthone is a mixture of both optical isomerides, the dextro-derivative
being present in the larger quantity, but as the isomerides so readily
change one into the other, it is uncertain whether both occur in the
original oil.

Menthylamine, which was first prepared by Moriya (Trans., 1881,
77), may, contrary to the statement of Beckmann, be readily obtained
by reducing the oxime with sodium in alcoholic solution, some
menthone being re-formed at the same time. The latter is removed
by acidifying with acetic acid and extracting with ether ; the aqueous
solution is then partially evaporated, treated with an excess of potash,
and the liberated amine taken up with ether. The menthylamine
thus obtained boils at 204°, has the sp. gr. 0*8685 at 0°/0°, and the
specific rotatxjry power [ajj, = — 33*6°; it has an odour resembling
that of coniine, and rapidly absorbs carbonic anhydride from the air.

It yields a white, crystalline hydrochloridey and a jplatinochloride
^
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(CioHi9*NH2)2,H2PtCl6, which separates from hot water in golden

plates. The menthylamine obtained from dextro-menthoxinie has

very similar chemical properties ; its sp. gr. is 08749 at 0°/0°, and

its specific rotatory power [ajp = —9-26'', and it is therefore prob-

ably a mixture of Isevo- and dextro-menthylamine, the first variety

consisting of Isevo-menthylamine. H. G. C.

The Camphor Group. By G. Oddo (Gazzetta, 21, ii, 505—559).

—The author gives an exhaustive summary of our knowledge of

camphor and its derivatives. After a criticism of the various consti-

tutional formulae which have been proposed for camphor by previous

authors, he assigns to it the following constitution :

—

CH-CH2-(JH

CH2-C0-CHMe W. J. P.

Stereochemistry of the Camphor Group. By G. Oddo
(Gazzetta, 21, ii, 56U—567).—The author develops the constitutional

formula for camphor mentioned in the preceding abstract, and gives

spacial formulae, representing the isomeric camphors, borneols, and
camphoric acids. W. J. P.

The Camphor Group. By G. Oddo (Gazzetta, 21, ii, 567—569).
—Oppenheim (Ber., 1872, 631) has stated that on oxidising cymene
by chromic mixture, a solid substance, having the properties of

camphor, is obtained.

The author has repeated this work, taking especial care to purify

the cymene employed, but no trace of any substance resembling
camphor could be detected. It seems probable, therefore, that the

cymene employed by Oppenheim contained traces of terpenes which,
on oxidation, yielded isomerides of camphor. W, J. P.

Sapotin : a Glucoside. By G. Michaud (Amer. Chem. J., 13,

572).—Sapotin exists in the almond-like kernels of the seeds of

Achras sapota, L,, from the dry raspings of which it may be extracted

with boiling 90 per cent, alcohol, after the removal of the fat by
benzene.

Pure sapotin, C29H52O20, separates from alcoholic solution in raicro-

jRCopic crystals, which form a white powder, having an acrid, burning
taste, and irritating the nose and eyes. It melts with decomposition
fit 240°, is very soluble in water, easily soluble in boiling alcohol,

sparingly soluble in cold alcohol, and insoluble in ether, chloroform,

and benzene. It is Isevogyrate, the rotatory power in alcoholic solu-

tion being [a]^ = — 82"11. Basic lead acetate produces a gelatinous

precipitate m aqueous solutions of sapotin ; this is soluble in excess

lof* the reagent, and concentrated sulphuric acid gives a garnet-red
i olour with the dry substance. It does not react with tannin or

alkaline copper tartrate.

Sapotin is hydrolysed by hot dilute sulphuric acid into glucose and
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snpofirefin, CnHaaOm, an amorplious sabstance, whicli is very soluble

in alcohol, soluble in chloroform, but insoluble in water and ether.

Jn. W.
Preparation of Collidine. By J. Mai and K. Aschoff (Ber., 25,

374—375 . compare Hantzsch, Abstr., 1888, 82).—When a mixture
of etliyl collidinedicarboxylate (5 grams) and dry soda-lime (25 grams)
is heated in a retort, at first gently and later strongly, collidine passes

over, and is rectified, its amount being 70—75 per cent, of the theo-

retical. When ethyl' hydrocoUidinedicarboxylate is distilled with

soda-lime, ammonia is evolved, and a product having the odour of

collidine, consisting apparently of a mixture, is obtained ; a homo-
geneous product is not produced when the last-mentioned ethyl

derivative is distilled with sodium ethoxide. A. R. L.

7-Amidoquinoline. By S. Hoogeweeff and W. A. Van Dorp
(Rec. Trav. (Jhim., 10, 144—147).—Ephraim (Abstr., 1891, 1509) has

described an a-amidoquinoliue which differs from the author's

7-araidoqninoline, prepared by another metbod. From a solution of

cinchonamide in alkaline potassium hypobromite, acetic acid precipi-

tates a bromamide which melts at 138"*. On warming the alkaline

solution wit.li aqueous potash, decomposition ensues, and 7-amido-
quinoline separates on cooling in hydrated acicular crystals which
jiielt at 70^, or at 90° when dried; when crystallised from hot
benzene, the melting point rises to 152— 154°. The aqueous solution

is alkaline to litmus, and the substance is freely soluble in alcohol,

chloroform, hot benzene, and ether, although but slightly soluble in

carbon bisulphide and light petroleum. It volatilises slowly in a

currentof steam and yields crystalline salts with chloroplatinic, picric,

and chromic acids. Carbonic anhydride precipitates from the ethereal

solution a white, crvstalline compound which, melting at 96°, resolidifies

and remelts at 150°. The platinochloride, (C9NHfi']SrH2)2,H2PtCl6 -f

2H^0, forms fine, salmon-yellow needles which are almost insoluble

ill water; it melts at 266—270° with decomposition. The diohromate,

(CgHsNgjsiHsCroOv, forms dark-red, acicular crystals, which are

s.igbtly soluble in water. A double silver salt, (09118^2)2, AgNOa,
farming long, silky, needles, and combinations With mercuric and
cadmium chlorides have been prepared. T. Gr. N.

Attempted Synthesis of a Nitramine of the Quinoline Group.
By J. C. Simon-Thomas {Uec. Trav. Chim., 10, 148—154).—The
author has attempted to make a m'tramine of the quinoline series by
i-eaciions similar to those employed by Franchmiont and Klobbio
(Abstr., 1889, 1148) in obtaining a nitramine from pipcrylcarbamide.
Tetrahydroquinolylcarbamide, prepared according to Hoffmann and

Konig's directions (Abstr., 1883, 1143), melts at^ 150*5°, and not at
146"5°, as stated by these authors. This substance, when added to

nitric acid at low temperatures, is decomposed with evolution of gas,

:md no definite crystalline product separates; it is oxidised also even on
slightly warming with dilute nitric acid. Advantage is taken of its

solubility, without alteration, in concentrated sulphuric acid, and this

solution is dropped into a large excess of nitric acid at 0° with
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vigorous shaking; no gas is evolved, and on pouring the mixture
into water at 0°, yellow flakes separate which, after washing, are

crystallised from alcohol. Two products are thus obtained, the

more soluble of which is dinitrotetrahydroquinoly[carbamide, the less

soluble being dinitrotetrahydroquinoline, resulting from the decom-
position of the former substance by dilute nitric acid; it melts at

161°.

Dlnitrotetrah/droquinolylcarhamide, N H2*CO*C9N"H8(N'02)2, forms
yellow plates, melts at 191°, dissolves easily in warm acetone, is but
slightly soluble in warm water and benzene, and quite insoluble in

ether; at its melting point it decomposes, and resolidifies at a
much lower temperature. When heated for five hours with barium
hydroxide in a reflux apparatus, ammonia is evolved, and from the

insoluble residue dinitrotetrahydroquinoline, melting at 161°, is

separated, and an almost quantitative yield of this compound is ob-

tained when the carbamide is treated with diluted sulphuric acid

(1 in 2) at 100°.

On placing dinitrotetrahydroquinolylcarbamide in nitric acid at 0°

and allowing the temperature to rise slowly, equal volumes of nitrous

oxide and carbonic anhydride are evolved, but no crystalline com-
pound can be isolated from the liquid.

It thus appears that in the corresponding reactions, tetrahydro-

quinolylcarbamide differs from piperylcarbamide in the substitution

of two nitro-groups for two hydrogen atoms in the benzene nucleus,

whereas in the latter substance the substitution occurs in the hydro-
gen of the carbamide group.
As a dinitro-derivative of methyltetrahydroquinoline exists (Abstr.,

1885, 1245), and as tetrahydroquinoline is easily methylated
(Abstr., 1883, 1143), the author attempted to prepare the methyl
derivative of dinitrotetrahydroquinoline, but was unsuccessful.

Dinitrotetrahydroquinoline is a secondary amine, since it yields a
nitrosamine melting at 125—127°, and gives Liebermann's reaction
with phenol and sulphuric acid. It does not reduce silver nitrate

solution, is not affected by chromic acid mixture, and when heated
with nitrobenzene in sealed tubes at 290—300°, a black mass is ob-

tained, whereas by similar treatment, tetrahydroquinoline yields

quinoline (Abstr., 1889, 905). T. G. N.

Derivatives of the Methylquinolines and of Metadimethyl-
quinoline. By E. Noelting and E. Trautmann (Ghem. Centr., 1891,
ii, 942—944

;_
from Bull Soc. Ind. Mulhouse, 1891, 285—824).—The

methylquinolines, CgNHfiMe [Me = 3 and 1 respectively], were pre-

pared by Skraup's method from para- and ortho-toluidine ; if the
heating was continued long enough, the whole of the toluidine was
converted into quinoline. Metadimethylquinoline, CgNHsMca [Meg =
1 : 3], was prepared directly from the acetyl derivative of asymmetrical
metaxylidine, which derivative had been made in order to separate
this base from the isomeric bases. It is saponified and simultaneously
converted into a quinoline derivative, and the reaction is less violent

then when the base itself is used. The above-named quinoline

derivatives can be more easily nitrated than quinoline itself.
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Nitromethylqninoline, CgXHgMe-N'Oa [Me : 1^02 = 3:4], is the only
product of the nitration of 3-methylquinoline. It melts at 116—117°,

and crystallises from alcohol in light-yellow needles, which dis-

solve very readily in ether, sparingly in hot and scarcely at all

in cold water. It is a very feeble base ; its salts crystallise well, and
are decomposed by water. The methiodide, C9NH5Me*N02,M.eI, crystal-

lises from hot water in nearly colourless rhombohedra, which turn
yellow when heated to lOO'". AmidomethylquinoUne, CgNHgMe'lNrHa,
is obtained by reducing the] nitro-compound with iron and acetic

acid ; it forms pale-yellowish needles melting at 145°, and dissolving

very readily in hot water, very sparingly in cold. It yields both
mon-acid and di-acid salts. When treated with acetic acid and
anhydride, it yields an acetyl derivative, CgN'HgMe-NHAc, which melts
at 160°, and crystallises from hot water in colourless needles.

Eydroxymethylquinoline, CgNHgMe'OH, is obtained from the amido-
compound by the diazo-reaction. It melts at 230°, and forms flat

needles which easily turn pink, but become colourless when sublimed.
It dissolves in alcohol, but not in cold water, and only very sparingly
in hot. It yields well crystallised compounds with bases and acids,

and with diazobenzene chloride, it yields an oxyazo-derivative which
melts at 176°, and crystallises from alcohol in red needles, soluble

in alkalis. Nitroso-oxymethylquinoline (methylquinolhie quinone
oxime), N'OH:C9NH4MeO [NO H : Me : = 1 : 3 : 4], is obtained by the
action of sodium nitrite on a fairly concentrated hydrochloric acid

solution of hydroxyrnethylquinoline. It decomposes above 200°,

crystallises from alcohol in yellow plates, and dissolves sparingly in

hot water, benzene, and chloroform, moderately in acetic acid. With
iron mordants, it gives a brilliant green colour, which stands washing
and is not affected by light. Nitrohydroxymethylquinoline,

NOz-CgNH^Me-OH,

is obtained by oxidising the oxime with potassium ferricyanide in hot
dilate aqueous soda. It decomposes above 200°, crystallises from
acetic acid, or alcohol, in brilliant, yellowish-brown plates, and forms
salts with acids and alkalis.

HydroxymethylquitioUne, OH-CgNHsMe [OH : Me = 1:2], is ob-
tained by the action of glycerol, strong sulphuric acid, and picric

acid on the hydrochloride of amidoorthocresol. It melts at 72—74°,

crystallises from dilute alcohol in colourless needles, and volatilises

with steam. It gives a green colour with ferrous chloride, and when
mixed with copper oxide colours the Bunsen flame green; it will

print upon mordanted calico. Nitrof^o-oxym ethylqmnoline (methyl-
qmnoline quinone oxime), CgNHtMeOiNOH [O : Me : NOH = 1:2:4],
is obtained by the action of sodium nitrite on an acetic solution of

the hydroxymethylquinoline. It decomposes above 200°, crystallises

from alcohol in yellow needles, yields soluble salts with acids and
bases, and does not print on mordanted calico. Nitrohi/droxy methyl-
quinoline, OH-C9NH4Me']N'02, is obtained by oxidising the oxime in
alkaline solution with ferricyanide. It melts at 192—193°, is pre-
cipitated in yellow needles by the addition of acetic acid to an
aqueous solution, and crystallises in red needles from alcohol. It
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forms Raits with acids and alkalis, and prints a fine yellow with
aluminium mordants ; with iron mordants, brown.

Hydroxymethylquiriolino, OH'CgNHsMe [OH : Me = 1 : 4], is ob-

tained by heatincr amidoparRcresol with glycerol, sulphuric acid, and
picric acid. It melts at 122— 124°, ciystallises from dilute alcohol

in colourless needles, is but little soluble in water, but dissolves in

acids and alkalis, yielding yellow solutions ; it gives a yellow colour

with aluminium mordants. Nifrnso-oxiimethylqftinnline (methyl-

(juinoline quinone oxime), CgNHiMeOiN'OH [0 : NOH : Me =
1:2:4], gives a green colour with iron mordants. Nitrohydroxy-

'methylquiiioline, OH*C9NH4Me*N02, obtained from the oxiine by
means of ferricyanide, melts at 205—206", crystallises from alcohol

in yellow needles, and gives a yellow colour with aluminium and a
brown with iron morda,nts.

NitromethylquinoUne, CgT^HgMe'TsTOa [Me : NO2 = 3 : 4], is obtained

from the nitroparatoluidine, NHa-CgHgMe-IS'Oa [N^Hg : Me : NOa =
0:3: 4], melting at 76° by Skraup's reaction ; it melts at 116— 117°.

Nitromethylqumoline, NOa'CgNHsMe [NO2 : Me = 1 : 3], is obtained

by Skraup's reaction from the nitrotoluidine [NHg : N"0. : Me =
0:1:3] melting at 114°, using picric acid instead of nitrobenzene. It

crystallises from alcohol in yellow needles, and forms no compound
with methyl iodide. Amidomethylquinoline, NHg'CgN'HsMo, is

obtained, from the last-mentioned compound by reducing it with
alcoholic ammonmm sulphide. It melts at 02—64°, forms w^hite

needles very soluble in alcohol, and can be sublimed; its hydro-

chloride forms orange-yellow needles very soluble in water. Its

acetyl dericative, NHAcCgNHsMe, obtained by the action of acetic

acid and anhydride on the preceding compound, melts at 91—92°,

crystallises from hot water in plates, dissolves in alcohol, and yields

with acids v.'ell crystallised colourless salts. Hjdroxymethylquinoline,
OH'CgNHsMe, obtained from the amido-conipound by the diazo-

reaction, is identical with that obtained by Fischer and others
from methylquinolinesulphonic acid. Nitrnso-oxymethylquinoline

{methylquinoline quinone oxime), C9NH4MeO!NOH [0 : Me : JSTOH =
1:3:4'?], decomposes above 200°, forms very slightly soluble brown
])lates, and gives no colours with mordants. Amidocldnromethyl-
quinoline, NHa'CgNHiMeCl [NH2: Me : CI = 1 : 3 : ?], is obtained as

a bye-product when the nitromethylquinoline is reduced with tin

and hydrochloric acid. It melts at 129—130°, crystallises from
alcohol in pale-yellow needles, almost insoluble in water, and forms
well-crystallised, orangered mon-acid salts, which are decomposed by
water. Its acetyl derivative, NHAcCgNHiMeCl, obtained by the
action of acetic acid and anhydride, melts at 136—137°, and crystal-

lises from water or alcohol in white needles.

Nitromethylquinoline, CgNHgMe'NOa [Me:N02 = 1:4], is formed
when 1-methylquinoline is treated with nitric acid (sp. gr. 1"39)

and strong sulphuric acid. It has been obtained synthetically from
nitrotoluidine [Me : NOo : NH2 = 1:4:6]. It melts at 93% crystal-

lises from alcohol in yellow needles, and is almost insoluble in cold

water. Amidomethylquinoline, CgNHgMe'NH,, is obtained from it by
reduction with iron and acetic acid. This substance melts at 143°,
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crystallise«» from water or dilute alcohol in yellow needles, and when
heated with glycerol, sulphuric acid, and picric acid, yields methyl-

phenanthroline, daNyHvMe, which melts at 95—96", and separates

from lig-ht petroleum in white crvstals. Hydroxymethylquinoline,
CalS^HftMe-OH, may be prepared from the amido-compound by the
diazo-reaction, and is identical with the product obtained by Herz-
feld, when orthotoluidinesulphonic acid is converted into a quinoline

and fused with an alkali. It melts at 262—263°, and turns black

at 240'' when slowly heated. It crystallises from alcohol in white
needles, and forms with diazobenzene chloride an oxyazo-derivative

melting at 138—139°, and crystallising from alcohol in red needles,

insoluble in water, but soluble in aqueous alkalis. Nitroso-oxy-

methylquinoline (methylquinoline quinone oxhne),

NOHiCgNHiMeO [Me : NOH : = 1 : 3 : 4],

obtained by the action of sodium nitrite on an acetic acid solation of

the hydroxymethylquinoline, decomposes above 100°, forms brownish-
yellow plates, soluble in alcohol, &c., sparingly soluble in water, and
dyes calico, that has been mordanted with iron, green. Nitrohydroxy-

methylquinoline, N"0/C9NH4Me'OH, obtained by oxidising the oxinte

with ferricyanide in alkaline solution, melts at 181—182°, and
crystallises from alcohol in ora.nge needles. Azomethylquinoline,

CjNHsMe-Na'CgNH^Me [Me : N = 1 : 4], is obtained as a bye-product
when 4: 1-nitromethylqninoline is reduced with iron and hjdrochlor'c

acid. It melts at 260", crystallises from acetic acid in oran^re

needles, and is insoluble in hot water and nearly so in alcohol,

benzene, and chloroform. Azoxymethylquinoline^ ^ ^ I ^0,

is obtained as a second bve-product; it melts at 201°, and crystallises

from alcohol in small, yellow needles insoluble in water.

Nitrodimethylquinoline, CgNHiMea'NOa [Mcg : NO2 = 1 : 3 : 4], is ob-
tained by treating 1 : 3-dimethylquinoline with nitric and sulphuric
acids. It melts at 107—108°, and crystallises from alcohol in yellow
needles, very slightly soluble in hot water. Awiidodimethylquinoline,
C9NH4Me*]S"H2, obtained by reducing the nitro-compound with iron
and acetic acid, melts at 91", crystallises from dilute alcohol in yellow
needles, slightly soluble in hot water, and forms red mon-acid and
colourless di-acid salts. Treated with acetic acid and anhydride, it

yields an acetyl derivative, CgNHiMe'NHAc, which meHs at 201°,

crystallises from hot water in white needles, very soluble in alcohol,

and forms colourless salts with acids. Hydroxydimethylqimioline,
C9N'H4Me2*OH, obtained by adding sodium nitrite to a hydrochloric
acid solation of the amido-compoand, melts at 197— 198", crystallises

from chloroform in white tables, very soluble in alcohol, slightly
soluble in benzene and chloroform, and forms salts with acids and

C. F. B.

Some Ammonium Compounds. By H. Decker (Ber., 25,
448—444; compare this vol., p. 630).—When quinoline methyl hydr-
oxide is oxidised with an alkaline solution of potassium ferricyanide,
it is converted into I'-methyl-a-quinolone (m. p. 72°), identical with
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the compound prepared by rriedliinder and Miiller from carbostyrll.

Quinoline ethiodide behaves in like manner, and yields I'-etbyl-a-

quinolone (m. p. 52°) unHer the same conditions.

When isoquinoline nietbiodide is oxidised with an alkaline solution

of potassium ferricyanide, it gives 2'-methyli8oquinolone, which boils

at 325—330° witb decomposition
;
pyridine raethiodide and pyridine

ethiodide give, under the same conditions. 1-methyl-a-pyridone and
1-ethyl-a-pyridone respectively. Since the methiodides of pyridine,

quinoline, isoquinoline, and acridine all show, in this respect, the same
behaviour, it follows that the ammonium hydroxides of these bases

have all the same structure, their difference in basicity being caused

simply by a difference in the carbon nucleus in which the tertiary

nitrogen atom is situated. F. S. K.

Pyrogenic Synthesis of Isoquinoline. By A. Pictet and S.

PoPOVici (Ber., 25, 733—735).—When benzylideneethylamine, pre-

pared according to Zaunschirm's directions (Abstr., 1888, 1077), is

slowly distilled through a tube which is filled with pumice, and heated

to dull redness, and the dried product fractionated, the fraction pass-

ing over between 235° and 240° is found to consist of isoquinoline,

which is converted into sulphate, and the latter crystallised from
alcohol

J
it was characterised by several of its derivatives.

A. R. L.

Nitro-derivative of Antipyrine. By E. Jandrier (Gompt. rend.,

114. 3U3—304).

—

Nitro-antipyrine is obtained by dissolving antipyrine

in 10 times its weight of monhydrated sulphuric acid, and then
adding, drop by drop, nitric acid of sp. gr. 1*35, in quantity equal to

about 75 per cent, of the antipyrine. The product is poured slowly

into cold water, and the precipitate is crystallised from boiling acetic

acid. Nitro-antipyrine forms straw-coloured needles melting at 260".

It is insoluble in cold water, slightly soluble in alcohol, but readily

soluble in hot acetic acid. With zinc and acetic acid, or tin and
hydrochloric acid, it yields amido-antipyrine, and its diazo- derivative

yields a ponceau colouring-matter with /:?-naphthol. C. H. B.

Alcohol of Antipyrine. By J. W. Bruhl (Ber., 25, 395—397).
—The observation that camphor is converted into borneol and
camphocarboxylic acid, and menthone into menthol and a dicarboxylic

acid, by the simultaneous action of sodium and carbonic anhydride
(this vol., p. 201), led the author to examine the behaviour of di-

methylphenylpyrazolone (antipyrine), under similar treatment. The
alcohol, C11H14N2O, is thus prepared :—To a solution of antipyrine

(3 mols.) in boiling toluene, through which a current of carbonic
anhydride is passing, sodium in the form of wire (4 equivs.) is

added ; a small quantity of methylamine is evolved, and a yellow pre-

cipitate separates ; on now adding ice-cold water, the latter dissolves,

but reprecipitates in a crystalline form after a time, and is col-

lected; when repeatedly crystallised from dilute alcohol, it forms
white prisms, melts at 145°, is sparingly soluble in water, light

petroleum, and ether, readily so in other solvents. It combines in,
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molecular proportion with phenylcarbimide with the formation of the

compound C18H19N3O3, melting at 173°, and gives a benzoyl derivative

melting at 175^ with decomposition. When its solutions in water,

dilute alcohol, glacial acetic acid, and hydrochloric acid are boiled, it

is converted into a compound which crystallises from light petroleum

in satiny leaflets, and melts at 86°, whilst methylamine and aniline

pass over. (Compare Knorr and Taufkirch, this vol., p. 708.)

A. R. L.

Pyrazole Derivatives. By L. Knore and P. Dcden (Ser., 25,

759—768).

—

PhenylmethylpyrazoUdone, NPh< 1

, is prepared
00*002

by heating a mixture of crotonic acid with phenylhydrazine in molecular

proportion, first at about 125°, and afterwards for a short time at 160°
;

the compound crystallises from alcohol in small, colourless needles, and
from water in well-developed prisms, melts at 84°, boils at 321° (corr.),

is not volatile with steam, and has basic, but not acid, properties,

thus differing from the isomeric compound obtained by Lederer from
phenylhydrazine and the /3-haloTd butyric acid. The yield is 77 per cent,

of the theoretical. By the oxidation of the pyrazolidone in alcoholic

solution with ferric chloride, the corresponding pyrazolone (m. p.

127°) is obtained, and is identical with the compound formed from
ethyl acetoacetate. By the action of ferric chloride in excess in

aqueous solution at high temperatures on the pyrazolidone, pyrazole-

blue, ^P^<co.Cz=C—CO^ '^ produced.

N" : CMe
Nitrojphenylmethjlpyrazolone, NPh<_ ' 1

, is prepared by dis-
0(J'0xi*^(J2

solving the parazolidone in warm, dilute nitric acid; it is precipitated

by the addition of water, and crystallises from alcohol in transparent
prisms, and from water in small, colourless needles, which melt at 127°

when rapidly heated. By the action of sodium nitrite on the pyrazol-

idone hydrochloride, nitrosophenylmethylpyrazolone,

is obtained as a brown, viscid liquid. The dichloropyrazolone,

N '. CMe
NPh<^ * I , is formed from the pyrazolidone by treatment with

OO'OOlj
hydrochloric acid and calcium hypochlorite.

Phenylmethylpyrazole is prepared by the action of bromine or of

phosphorus pentasulphide on the pyrazolidone ; with bromine in

excess, mono-, di-, and tri-hromopyrazolones are formed ; the first melts
at 128°, and the last at 83°.

On heating the pyrazolone with methyl iodide and methyl alcohol

in excess, for 12 hours at 110—140°, phenyldimethylpyrazoUdone

(hydroantipyrine), NPh< 1
, is obtained ; the product is

00—OH2
treated with soda, the alcohol removed, and the base purified by
extraction with chloroform and recrystallisation from water; it is
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deposited in long, flat" needles melting at 107°. The hydrochhrrJ

e

crystallises in small, slender, hygroscopic needles; the picrate melts at

14?) 140°. Attempts to convert the base into antipyrine by oxidation

were unsuccessful. The difference in behaviour between phenylmethyl -

pyrazolone and phenyldimethylpyrazolidono towards oxidising agents

is explained by the formation of a double linking between the carbon

and nitrogen atoms, consequent on the removal of two hydrogen

atoms in the positions 2 : 3 from phenylmethylpyrazoHHone ; the re-

moval of hydrogen atoms in the position 8 : 4 would not explain the

greater relative stability of the dimethyl compound towards oxidisinqr

ai^ents ; this affords a further proof of the correctness of Knorr's

pyrazolone formula, but tells against the one, NPh< H >

recently suggested by Nef.

Although the action of phenylhydrazine on crotonic acid differs

from its action on cinnamic acid, in so far as no intermediate com-
pounds could be isolated, it is probable that the production of the

pyrazolidone is preceded by the formation of a compound

NHPh-NH-CHMe-CHa-COOH.

The authors comment on recent papers by Lederer (Annalen, 238,
146) and Claisen (this vol., p. 506), regarding the nomenclature of

this class of compounds; Lederer's " hydropyrazolone " and "iso-

pvrazolone " are termed pyrazolidone and 3-pvrazolone respectively.

Claisen's suqrgestion to distinguish the carbon atoms in the pyrazole

ring by means of Greek letters is considered to be undesirable, it

being simpler to number the v^^hole of the atoms comprising the

ring. J. B. T.

Hydroxyquinoxalines and Ethoxyquinoxalines. By W.
AuTENRiETH and 0. HiNSBURG (Ber., 25, 492—503).

—

Farethoxyquin-
N'CH

oxaline, OEt'C6H3<^ ' i , is obtained by adding glyoxal hydrogen
rs .OH

sulphite to a hot solution of ethoxyphenylenediamine and precipitat-

ing with soda. It is easily soluble in hot water, alcohol, and ether,

melts at 81°, is volatile with steam, and has an odour resembling that

of aniseed. When reduced with tin and hydrochloric acid, it is partly

converted into resinous products, partly split up to form ethoxy-
phenylenediamine.

Parahydroxiiquinoxaline cannot be obtained by hydrolysing the pre-

ceding compound with hydrochloric acid. It is easily prepared by
adding glyoxal hydrogen sulphite to hydroxyphenylenediamine dis-

solved in acetic acid. It resembles parahydroxyquinoline in general
properties, crystallises from hot water in pale-yellow needles, forms
yellow salts both with acids and alkalis, and melts at 245°.

N'CPh
Faretlwxydiphenylquinuxaline, OEt*C6H3< ' I ^ , is obtained by

boiling a mixture of ethoxyphenylenediamine and dibenzoyl in alco-

holic solution for a short time. It crystallises from alcohol in slender,

lustrous, pale-yellow needles, melts at 150°, gives a deep-red colora-
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tion with concentrated sulphuric acid, and is easily soluble in ether,

alcohol, and chloroform, insoluble in water.

Parahydroxydiphent/lquinoxaUne is obtained by hydrolysing the

preceding compound with concentrated hydrochloric acid at 160—180°.

It crystallises from alcohol in pale-yellow prisms, melis at 251°, and
forms unstable salts both with mineral acids and with alkalis.

EtJioxijnaphthazine, OEt-CeHaiNjiCioHe, is obtained by mixing ice-cold

acetic acid solutions of /3-naphthaquinone and ethoxyphenylene-

diamine. It is best purified by cautious sublimation, crystallises

from dilute alcohol in slender, yellow needles, is insoluble in water,

and melts at 186—187°. Its solution in sulphuric acid is green by
reflected light, violet-red by transmitted light. A small quantity of

a lower melting isomeride is formed at the same time, but it has not

yet been obtained pure.

ParethoxypJienanthrazine, OEt'CeHj^ N I
, is obtained in

quantitative proportions by adding an alcoholic solution of the di-

amine to a hot acetic acid solution of phenanthraquinone. It forms
slender, yellowish-white crystals, melts at 210°, is sparingly solubij

in ether, alcohol, and acetic acid, more soluble in chloroform, an I

gives with concentrated sulphuric acid a beautiful, bluish-violet

coloration, which, on the addition of water, changes to yellow.

Parahydroxyphenanthrazine is obtained by hydrolysing the preceding

compound with hydrochloric acid. It crystallises from acetic acid in

slender, sulphur-yellow needles, melts above 300°, sublimes almost

unchanged, gives a reddish-violet coloration with concentrated sulph-

uric acid, and forms salts with sodium hydroxide and hydrochloric

acid, which are decomposed by water. It dyes wool and cotton jellow

in alkaline baths.

n:c-oh
Ethyl ethoxyhydroxyquinoxalineacetate, OEt'CeHs^ i

rir\r\r^ '

JN .L'*L'li2*v>'00 hit

is obtained by gently heating a mixture of ethyl oxalacetate and
ethoxyorthophenylenediamine in dilute acetic acid. It crystallises

from dilute alcohol in slender, yellow needles, melts at 186°, is almost
insoluble in water, easily soluble in alcohol and ether, and gives a
colourless solution with sodium hydroxide, and a yellowish-red

coloration with concentrated sulphuric acid.

Ethoxyhydroxymethylquinoxalinej OEt'CeHg^] i
, is obtained

by heating the preceding compound with aqueous sodium hydroxide;
it crystallises from dilute alcohol in white leaflets, melts at 224°, and
has feeble basic and acid properties.

Parethoxyquinoxalinedicarhoxylic acidy OEt'C6H3<J *
i ,13

obtained by the condensation of sodium dihydroxybartiate with
ethoxyphenylenediamine. It melts at 186° with evolution of carbonic
anhydride, is easily soluble in hot water and alcohol, mjre sparino-ly
so in ether, and gives a deep-red. coloration with concentrated sulph-
uric acid.

VOL. LXII. ' Z d
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Parethoxydihydroxijquinoxaline is obtained bj heating metetboxy-

OTlbophenylenediamino oxalate at 150—160°
; it crystallises in slender,

colourless needles, melts above 300°, and is somewhat easily soluble

in hot water and alcohol.
IST'C-OTT

Trihydroxyquinoxaline, OH'C6H3< * i
, is obtained by heating

the preceding compound with concentrated hydrochloric acid at 180°.

It forms microscopic needles, is sparingly soluble in the usual solvents,

sublimes with partial decomposition, and gives a yellowish-green

coloration with concentrated sulphuric acid.

Parethoxypiazthiole, OEt'CeHalNgS, is obtained by heating ethoxy-

phenylenediamine with sodium hydrogen sulphite at 180° and dis-

tilling the product with steam. It crystallises from alcohol in colour-

less needles, melts at 76—77°, has an intense odour resembling anise

seed, and is easily soluble in .alcohol and ether, sparingly so in cold

water. It yields yellow salts with concentrated mineral acids which
are decomposed by water. When boiled with tin and hydrochloric

acid, it is converted into hydrogen sulphide and ethoxyphenylene-

diamine.

Fai ahydroxypiazthiole is obtained by heating the preceding com-
pound with concentrated hydrochloric acid at 170°; it crystallises in

leaflets, is easily soluble in alcohol and ether, and melts at 157—158°.

E. C. K
Synthesis of Phenotriazines. By M. Busch {Ber., 25, 445

—

452).

—

^'Fhenophenyldihydrotriazine, CJliK^
atpv.*

^^^ ^® ^^'
0x12*-'^ Jr n.

tained by gradually adding an aqueous solution of the theoretinal

quantity of sodium nitrite to a well-cooled solution of orthamido-
benzylphenylhydrazine in a slight excess of dilute hydrochloric acid;

it is, however, best prepared from orthamidobenzylaniline (m. p.

86—87°) in a similar manner. It crystallises from dilute alcohol in

lustrous, almost colourless plates, melts at 128° with decomposition,
and is readily soluble in alcohol, ether, and benzene, but more spar-

ingly in light petroleum, and almost insoluble in water; its salts with
mmeral acids are only stable in acid solution. The hydrochloride

crystallises in slender, yellowish-green needles; the sulphate is also

yellowish-green. The platinochloride, (C]3HuN"3)2,H2rtCl6, crystallises

in dark-yellow needles which melt and explode at 130°. The picrate,

Ci3HiiN3,C6H3N307, crystallises in orange-red needles and melts at

111°, exploding at the same time.

Orthamidobenzylparatoluidine hydrochloride, Ci4Hi7N2,2HCl, crystal-

lises from dilute hydrochloric acid in long, compact, seemingly
rhombic prisms, and is readily soluble in cold water ; the free base

has been previously described by Soderbaum and Widman (Abstr.,

1890, 1258).

^-Phenoparatolyldihyd.rqtriazine, C6H4<[piT [^N'CeH^Me, prepared

by treating orthamidobenzylparatoluidine hydrochloride with nitrous

acid under the conditions already described, crystallises from alcohol

iu lustrous, yellow plates, melts at 151° with decomposition, and is
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only sparingly soluble in ether and cold alcohol, but more readily in

hot alcohol and benzene ; it is very sparingly soluble in light petr-

oleum, and almost insoluble in water. Its salts with mineral acids

are only stable in acid solution. The hydrochloride crystallises in

slender, yellow needles, and is readily soluble in alcohol. T\\e platino-

rhJoride, (CuHi3N3)2,H2PtCl6, crystallises in lustrous, orange needles,

heroins to turn brown at 148°, and melts at 190° with decomposition

and previous softening. The picrate, Ci4Hi3N'3,C6H3N307, crystallises

in dark-yellow, lustrous needles, melts and explodes at 132°, and is

only sparingly soluble in alcohol. F. S. K.

Triazole. By J. A. Bladin (Ber., 25, 741—745).

—

Nitrophenyltri-

azolecarboxylic acid, CH<^ 1^ nr\r\jj ' ^® prepared by boiling

phenyltriazolecarboxylic acid with a mixture of nitric acid (10 parts)

and sulphuric acid (5 parts) for 8—10 minutes, pouring into water
at 0°, and crystallising the precipitated compound from glacial acetu*

acid, from which it crystallises in colourless leaflets containing 1*5

niols. of acetic acid, which are given off at 100°
; it melts at 202 '.

N'N'C H -NH
Amidopheriyltriazolecarboxylic acid, ^H^^ I p^p-rr »

obtained

by reducing the nitro-compound, is a white, crystalline powder which
dissolves readily in ammonia, the solution becomirg coloured on
boiling; it is also soluble in boiling hydrochloric acid, and melts at

212°.

Triazolecarboxylic acid, CH'^ I ^,^^-^-5 ^s produced when the

last-described amido-acid (8 grams) is dissolved in 50 per cent,

sodium hydroxide (60 grams), and to the warm solution a concen-
trated one of potassium permanganate (40 grams) is gradually added

;

after 12 hours heating on the water-bath, it is filtered, the filtrate

acidified with acetic acid, and copper sulphate added, whereby ail

amorphous, blue salt separates ; this is washed, and boiled with alkali

and a few drops of ammonium sulphide, on acidifying the filtrate, the

acid separates as a white, amorphous precipitate which melts at 137°

with the evolution of gas and the formation of triazole, identical with
Andreocci's pyrrodiazole (this vol., p. 637). The acid has therefore pro-

perties different from those of the pyrrodiazolecarboxylic acid described
by Andreocci (loc. cit.), and it forms, inad.lition to the above-mentioned
copper salt, a second one, which is a green, crystalline powder con-

taining 2 mols. H2O. A. R. L.

Synthesis of Closed Chains : Piperylbiguanide. By E. Bam-
BEHiJER and L. Skkbekgkr {Bcr., 25, 525—533).—By the action of

potassium hydroxide on piperylbiguanide in chloroform solution for

8 to 10 days at ordinary temperatures, piperylformoguanamine,

C6NH,o'C<^>-,^Y-j^Lj N^N", is formed, and is separated by removing

the excess of chloroform, dissolving the residue in highly dilute

3 d 2
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s-ulph uric acid, and precipitating the base with soda; on crystallisa-

tion from water or dilute alcohol, it is deposited in slender, lustrous

prisms or needles melting at 194*5°. The compound resembles formo-
gnanamine in general properties, and is either unacted on by acids and
alkalis, or is decomposed with elimination of ammonia and piperidine.

The oxalate is sparingly soluble ; the hydrochloride crystallises from
water or alcohol in small, colourless needles melting at 201° with pre-

vious softening at 100°. The sulphate is deposited in lustrous plates

containing 1 mol. HgO., and melts at 221—222° ; the picrate forms
yellow, dendritic needles which soften at 175° and melt at 188°. The
platmochloride crystallises in orange-yellow, flat needles melting at
219° with decomposition.; the aurochloride crj^t-aWiaes with difficulty in

slender, yellow needles ; it melts at 90°, and slowly undergoes decompo-
sition at ordinary temperatures. The base yields two argentonitrates

;

the one has the formula '(C8Hi3N5)2,AgN'03, and is formed by mixing
aqueous or alcoholic solutions of piperylformoguanamine and silver

nitrRte; it crystallises from water in colourless, concentric needles

melting at 229—238* with decomposition; the second compound,
CgHi3N5,AgN03, is amorphous, and is precipitated by the cautious
addition of highly dilute ammonia to dilute solution in alcohol of its

components. Piperylformoguanamine is also formed by heating
anhydrous piperylbiguanide with half its weight of anhydrous sodium
formate for a short time at about IGO"". Piperi/lacetoguanamine,

C6NHio*C<^-j,^,p^T^TT \^N, is obtained in a similar manner by heating

piperylbiguanide sulphate with sodium acetate at 190—200°, or

together with ammeline, by heating piperylbiguanide acetate at about
215° (see below) ; it crystallises from alcohol in long, flat needles or
small plates which melt at 177—179^

; the yield is very small.

Piperylbiguanide acetate is prepared from the cupro-derivative, and
crystallises in needles melting at 193°.

The authors explain the production of piperylformoguanamide from
chloroform and piperylbiguanide by assuming that piperyldichloro-

methylbiguanide, NH:C(NH2)-XH-C(C5NHi„):N-CHCl2, is first formed,
and changes spontaneously into a closed chain compound,

from this a molecule of hydrogen chloride is eliminated by the action

of potash, giving rise to piperylformoguanamide. J. B, T.

Synthesis of Guanamine. By E. Bamberger and W. Dieckmann
(Ber., 25, 534—542; compare preceding abstract).—Formoguan-
amine may be prepared by heating biguanide sulphate with anhydr-
ous sodium formate at 150— 200°, and also by the action of alcoholic

potash and chloroform on biguanide hydrochloride. Isoamylguan-
aiiine can be obtained in a similar manner by heating biguanide
caprate, or by fusing biguanide sulphate with sodium caprate for

1—1^ hours at 220—230°.
Acetoguanamine and ammeline are the sole products formed, the

latter in larger proportion, by heating biguanide acetate at 230° ; it is
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also produced during the preparation of formogaanamine from
guanidine formate.

Attempts to obtain tricjanogen derivatives from formic acid and
formamidine, acetamidine, or benzamidine by a method analogous to

Nencki's guanamine synthesis were fruitless.

The authors believe the production of formoguanamine from bi-

^iianide and chloroform to be preceded by the formation of the inter-

mediate products NH:C(NH2)-NH-C(NH3):N-CHC12 and

and they regard the synthesis of gaanamines from guanidine salts as

consisting, in a condensation to the corresponding biguanide salt,

Vv'hich then, by dehydration, yields an intermediate compound,
XH:C(NHo)-NH-C(]S'H2):N-CII:6; this readily forms a closed chain,

and finally a guanamine derivative KH2'C<^-^t ^

CR^"^' ^^ ^^^

elimination of a second molecule of water. J. B. T.

Biguanide. By E. Bamberger and W. Dieckmann (Ber., 25, 543

—

546).—According to the explanation given by the authors of Nencki's

guanamine synthesis (compare preceding abstract), the first step

consists in the formation of biguanide and ammonia from guanidine.

Anhydrous guanidine hydrochloride is heated in portions of 1 gram
in an oil-bath at 180—185" for 3—4 minutes, the residue is dissolved

in water, filtered in order to separate any ammeiine which may have

been formed, and the filtrate treated with cuprammonium sulphate

solution; cuprobiguanide sulphate, (C2H6N'6)2,CuS04, immediately

separates in slender, lustrous, rose-coloured needles. The reaction

proceeds so readily that it may be employed as a lecture demonstra-

tion.

The failure of Nencki and Rathke to obtain biguanide from
guanidine was probably caused by their employing the free base or

the carbonate.

The authors have investigated Smolkau and Friedrich's method of

preparing bignanide ; the best yield is obtained by intimately mixing
anhydrous ammonium chloride (8 grams) with dicyanodiamide (5

grams), and heating at 195° for 5—10 minutes; the residue is ex-

tracted with water. Biguanide picrate crystallises from water in

golden-yellow, lustrous, broad needles which melt at 232°, and are

sparingly soluble. Biguanide hydrogen sulphate crystallises in lustrous,

rhombic prisms, a: b : c = 0-5802 : 1 : 0-3607. J. B. T.

Alkaloids of the Areca Nut. By E. Jahns (Arch. Pharm., 229,
669—707).—The coarsely-powdered areca nut was extracted three

times with very dilute, cold sulphuric acid, the united extracts

concentrated to about the same weight as the original material, and
the alkaloids precipitated with potassium bismuthoiodide, an excess

of the latter being avoided, since it has a solvent action on the pre-

cipitate. The washed precipitate was then boiled with an excess of

barium carbonate, the solution filtered, concentrated to a syrup, an
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excess of barium hydroxide added, and the mixture repeatedly ex-

tracted with ether. The ether separates one alkaloid, arecoline, which

remains, after distilling off the ether, as a liquid.

The alkaline liquid remaining after exhaustion with ether was freed

from barium and iodine by the addition of sulphuric acid and silver

carbonate, the excess of silver and sulphuric acid precipitated hy

hydrogen sulphide and the cautious addition of barium hydroxide

respectively, and the solution evaporated nearly to dryness. The
residue was then exhausted with repeated quantities of absolute

alcohol, which separates choline, whilst there remain three alkaloids,

arecaine, arecaidine, and guvacine. These three cannot be readily

separated from one another by mere crystallisation. The arecaidine

was converted into arecoline (see below) by dissolving the mixture

of the three alkaloids in methyl alcohol and passing dry hydrogen
chloride into the solution. The arecoline hydrochloride thus formed
remains dissolved, whilst the hydrochlorides of the other two al-

kaloids are almost insoluble. They were collected, and the bases

liberated by the addition of silver carbonate. These were then
separated from one another by dissolving the mixture of the two m
hot water, and carefully adding absolute alcohol until crystallisation

commenced, guvacine separating first. The process must, however,
be repeated several times.

Arecoline, C8H13NO2, was purified by converting it into the hydro-

bromide, recrystallising, liberating the base by the addition of solid

potash, and extracting with ether. It is a colourless, odourless,

strongly-alkaline, oily liquid, miscible in wa^r, alcohol, ether, and
chloroform, volatile with steam, and boiling at 209° with partial decom-
position. Its normal salts are readily soluble, sometimes hygroscopic,

but crystallisable. With potassium bismuthoiodide, they form a dark-

red precipitate; with phosphomolybdic acid, a white precipitate;

potassium mercury iodide precipitates a yellow, oily liquid which
becomes gradually crystalline; iodine precipitates a brown liquid;

picric acid, a tarry, gradually crystallising precipitate; auric chloride,

a liquid which does not crystallise. Platinic chloride, mercuric
chloride, and tannin produce no precipitates. The aqueous solution

of the free alkaloid is, however, precipitated by tannin.

Arecoline hydrobromide, C8H,3N02,HBr, is readily soluble in water
and in hot alcohol, less readily in cold alcohol. It forms long, thin,

anhydrous prisms, permanent in the air, and melts at 167—168°.

The hydrochloride, sulphate, nitrate, and acetate are crystalline, hygro-
scopic, and soluble in alcohol, water, and in a mixture of ether and
alcohol ; the aurochloride, CgHisISrOajHAuCld, is a yellow, oily liquid,

sparingly soluble in cold alcohol, more readily in hot alcohol ; the
platinochloride, (C8Hi3N02)2,H2PtCl6, forms orange-red plates belonging
to the rhombic system. (For the physiological properties of these
alkaloids, see Marme, Pharm. Zeit., 1889, 97; and Therap, Monatsh.,
18l>0.)

By heating arecoline with concentrated hydrochloric acid, either on
fhe water-bath or in a sealed tube at 150°, arecaidine and methyl
chloride are formed. The same change is effected by hydriodic acid
at a boiling heat, and concentrated alkalis act in a similar manner.
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Arecazdine, 01711111^02 + H2O, was separated (see above) by con-

verting it primarily into arecoline, which may be reconverted into

areca'idine by the methods just named. Boiling with barium hydr-
oxide is the preferable method. It is recrystallised from 60 or 70 per

cent, alcohol. It forms colourless, permanent crystals, readily solub e

in water and in dilute alcohol, almost insoluble in absolute alcohol,

insoluble in ether, chloroform, and benzene. The aqueous solution is

neutral ; with ferric chloride, it is coloured slightly red. It loses its

water of combination at 100°, and melts at 223—224°. Its simple
salts are crystalline, readily soluble in water, less readily in alcohol,

and the solutions are acid. The platinochloride, (C7HiiN02)2,H2PtCl6,
forms yellow octahedrons, and melts at 208—209°

; the aurochloride,

C7lIuISrOo,HAuCl4, decomposes when warmed with water; it melts at
197—198°.

Methylarecaidine, C7lIioMeN02, prepared by dissolving the alkaloid

in methyl alcohol and passing dry hydrogen chloride into the solution,

was found to be identical with arecoline.

The ethyl compound, homarecoUne, C7HioEfclNr02, is prepared in the
corresponding manner, and forms a colourless, strongly alkaline liquid,

miscible with water, alcohol, and ether, and may be distilled with steam.
It is poisonous, like arecoline. The simple salts resemble the corre-

sponding arecoline salts. The aurochloride and the platinochloride

are also similar.

Methylareca'idine and ethylarecaidine are salts of arecaidine, this

base containing a carboxyl group. The acid character of arecaidine

is, however, much less pronounced than its basic properties; it does

not decompose carbonates readily, and its salts with the metals could
not be obtained pure. When heated with barium hydroxide, methyl-
amine is eliminated, indicating the presence of a methyl group attached
to the nitrogen, and accordingly the formula C5N'H7Me'COOH is

assigned to arecaidine, which thus would seem to be a tetrahydropyr-

idine derivative. Attempts to remove the side chains and so arrive at

pyridine proved fruitless. It may, however, readily be reduced and
converted into a piperidine derivative by the action of sodium on the
amyl alcohol solution. After the completion of the reaction, water
is added, the amyl alcohol separated, the solution acidified with
hydrochloric acid, and brought to dryness, extracted with alcohol,

evaporated, water added, and the chlorine separated again by addition
of silver oxide. The dihydroarecaidine is then separated by chloro-

form and recrystallised from alcohol and ether. It forms very small
crystals, readily soluble in water, alcohol, and chloroform, insoluble in

ether; its solutions are neutral. Its formula is C7H13NO2 + II2O ; it

melts at 120°, but if first dried at 100°, the water separates, and the
anhydrous base then melts at 162—163°. The "platinochloride crystal-

lises from ether-alcohol in anhydrous prisms, and melts at 215—216°.

The aurochloride melts at 158—159°.

The methyl salt, dihydroarecoline, CftNHaMe'COOMe, prepared by-

passing hydrogen chloride into the methyl alcohol solution, is, like

arecoline, a colourless, strongly alkaline liquid, volatile with steam,
and miscible with water, alcohol, and ether. The hydrochloride and
hydrohromide are well characterised salts.
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The constitution of these bases, areca'idine, arecollne, and dihydro-

arecaidine was eventually arrived at by synthesising them from
methyltetrahydronicotinic acid. Methyl nicotinate was converted
into methvlnicotinic anhydride, and this was then reduced by tin and
hydrochloric acid at the boiling temperature during one or two days.

Both methi/lhexahydronicotinic acid and nnethyltetrahydronicotinic acid

are formed, and are separated from one another by chloroform, the

former being soluble. Methyltetrahydronicotinic acid,

CsNH^Me-COOH,

is identical with areca'idine ; methylhexahydronicotinic acid,

CfiNH^Me-COOH [Me : COOH = 1:3],

is identical with dihydroarecaidine, whilst methyl methyltetra-

hydronicotinate, C5]SrH7Me*COOMe, is identical with arecoline.
riTT no

Guvacine, NH<^p-rT^^p-pT^ ]>C0, forms lustrous, colourless, per-

manent crystals, readily soluble in water, less soluble in dilute alcohol,

insoluble in absolute alcohol, ether, chloroform, and benzene. The
aqueous solution is neutral, and is coloured deep red by ferric chloride.

It melts at 271—272° with decomposition. It has no action on the

animal organism. Its salts are crystalline, soluble in water, of acid

reaction, and insoluble in alcohol. The hydrochloride is anhydrous ; the

pJatinochloride crystallises with 4 mols. H2O, which are liberated at

100°, and the salt melts a little above 210° with decomposition ; the

aurochloride is anhydrous, and melts at 194—195°.

Nitrojoguvacine, CeHsNOg'NO, prepared by heating the hydro-
chloride with sodium nitrite, is crystalline, sparingly soluble in cold

water, readily soluble in hot water, fairly soluble in alcohol and ether.

It is anhydrous, and melts at 167—168". It gives Liebermann's
nitroso-reaotion, and does not colour a solution of potassium iodide
and starch blue. No methyl salt could be prepared by treating the
base in methyl alcohol with hydrogen chloride, thus showing the
absence of the carboxyl group. It unites with potassium hydroxide
as a phenol would do. Further, an acetylguvacine, CeUgAcNOa, is ob-
tained by treating guvacine with sodium acetate and acetic anhydride.
It crystallises from absolute alcohol in anhydrous plates, and is

sparingly soluble in cold water and alcohol ; its solution is strongly
acid.

riTT r\r\

Methylguvacine, '^Me<^^J/r^T^-^M ^CO, is obtained by heating

guvacine with sodium methoxide and an excess of potassium methyl
sulphate at 140—150°. It forms a colourless, neutral, crystalline

base, readily soluble in water and dilute alcohol, sparingly in hot

absolute alcohol, and insoluble in cold alcohol. It crystallises with

1 mol. H2O, which separates at 100°. It melts at 214—215°. Methyl,
guvacine is identical with areca'ine. If it be heated with hydr-

iodic acid at 150°, no change occurs, thus showing that the methyl
gr-oup is not combined to the carbonyl group, but to the nitrogen.

It is not strongly coloured by ferric chloride. It forms acid salts,

r.adily soluble in water, less soluble in alcohol. The flatinO'



ORGANIC CHEMISTRY. 741

chloride forms orange-jellow, anhydrous, octahedrons, which melt

at 213—214" ; the aurochloride melts at 186—187°. J. W. L.

Cholic Acid and Dehydrocholic Acid. By Lassar-Cohn (Ber.,

25, 803—811).—On heating potassium cholate with potassium hydr-

oxide at a temperature of 245° (in arayl benzoate vapour), an amorph-

ous acid is obtained, which probably has the formula C19H30O3, and

does not give a blue coloration with iodine. An amorphous product

containing 33*6 per cent, of chlorine, is also formed by the action of

phosphoric chloride on cholic acid in chloroform solution.

Dehydrocholic acid may be obtained by the oxidation of crude

cholic acid ; it combines with alcohol on warming, and consequently a

pure preparation cannot be obtained by crystallisation from this

solvent. The acid is readily deposited from a mixture of acetone and

benzene, has the formula C24H34OS + iCeHg, and then melts at 239°
;

cholic acid, therefore, has the formula C24H40O5. Ethyl dehydrocholate

melts at 221".

By the action of phosphoric chloride (4 mols.) on dehydrocholic

acid (1 mol.) in chloroform solution, and treatment of the product

with zinc-dust, a compound is formed which has the formula

C24H30O3CI2 ; it is proposed to term this dichlorisodeliydrocholal. It

crystallises from dilute alcohol, melts at 257°, and may be heated

above its melting point without decomposition ; the yield is one-seventh

of the acid employed.
Isodehydrocholal, C24H34O5, is obtained by dissolving the preceding

compound in concentrated sulphnric acid, and adding water. It

crystallises from alcohol, melts at 242°, has neither acid nor basic

})roperties, and is isomeric with dehydrocholic acid.

The aqueous mother liquor obtained during the preparation of

dichlorisodehydrocholal contains chlorodehydrocholic acid^ C24H33O3CI
;

it is purified by means of the sodium and barium salts, crystallises

from dilnte acetic acid in thin plates, melts at 241°, and yields

dehydrocholic acid on treatment with phosphorus and hydriodic acid.

The silver salt is sparingly soluble. J. B. T.

Oxidation of Albumin in presence of Sulphur. By E. Rosing
(Chem. Oentr., 1891, ii, 946— 947).—When considerable quantities

of an emulsion of pure sulphur are injected subcutaneously into

dogs and rabbits, symptoms of hydrogen sulphide poisoning are

developed. In investigating the cause of this, it was found that

formation of hydrogen sulphide takes place when a current of

air, hydrogen, or carbonic acid is aspirated through defibrinated

animal blood mixed with the sulphur emulsion. The same occuis

if the blood is diluted with 10 times its volume of water, but not if

potassiam ferricyanide or large quantities of sodium or potassium

chloride are present, or if the blood has been previously boiled. With
egg-albumin similar results are obtained. Doubtless the albumin is

oxidised, a hydroxyl group, derived from a molecule of water replacing

a hydrogen atom in the albumin molecule, whilst the displaced hydro-
gen atom unites with the remaining hydrogen atom of the water mole-

cule and with an atom of sulphur to form hydrogen sulphide. In support
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of tills view ifc was shown that in the absence of water the formation
of hydrogen sulphide does not take place, and it is hindered by the

presence of neutral salts that can combine with water. And again if

the albumin has been previously " hydroxylated " with ferricyanide,

permanganate, or iodine solution, no hydroc^en sulphide is formed;
the same happens after a previous boiling of the albumin with water,

hence a *' hydroxylation" of albumin must take place when it is

boiled with water. Parallel cases of oxidation may be observed with
benzaldehyde and acetaldehyde ; if these substances are mixed with
sulphur and exposed to air and light, they oxidise, hydrogen being
replaced by hydroxyl, and formation of hydrogen sulphide can be
observed.

Many prote'ids react in this way when mixed with sulphur ; some
at the ordinary temperature, some not until heated to 37°, or even to

100°. But most plant-prote'ids do not react, neither do horn-shavings,
human hair, a- and /3-gluten, fibrin preserved in glycerol, herni-

al bumose, nor peptone. On the other hand, it is remarkable that

albumin, after it has been boiled with water, still forms hydrogen
sulphide when digested with gastric juice. C. F. B.

Physiological Chemistry.

Influence of Amido-acids on Gastric Digestion. By E. Sal-
KOWSKi {Virchow's ArcMv, 127, 501—518).—In a previous communica-
tion (Abstr., 1891, 593), it was stated that although amido-acids, like

glycocine and leucine, form loose combinations with hydrochloric acid,

they have no important action on the digestive processes carried on by
artificial gastric juice, and this has since been adversely criticised by
T. Rosenheim (Gcmtr. hlin. Med., 1891, No. 39), and F. A Hofmann
{ibid., No. 42). The former has used fibrin, the latter white of e^^,

and both find that the amido-acids very considerably lessen the
activity of gastric juice. In the present research, fresh experiments
are recorded in which it is found that the lessening when fibrin is

used is almost negligible ; with white of eg^^ it is greater, although
not so great as Hofmann states. A factor which appears to influence

the result is the amount of proteid in proportion to the total volume
of the digesting mixture. W. D. H.

Assimilation of Carbohydrates. By Hanriot and by A. Gautier
{Cornet, rend., 114, 371—374; 374—375).—Hanriot and Richet have
shown previously that during the digestion of farinaceous food the

coefficient of respiration rises, and may become greater than unity,

Hanriot now finds that the coefficient exceeds unity whenever a

fasting person is fed with a carbohydrate mixed with a large quan-
tity of water. With 50 grams of glucose dissolved in 1000 c.c. of
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water, the coefBcient rose in every case to nearly 1-25. This increase

in the coefficient is not affected by administration of capsules con-

taining naphthol, and therefore is not due to intestinal fermenta-

tion.

Direct experiment shows that the oxygen absorbed, and the carbonic

anhydride evolved, during the complete digestion of a known weight

of glucose by a person previously fasting, are almost identical with

the qu?-ntities calculated on the assumption that the glucose is

directly converted into fat (that is, oleostearopalraitin), in accordance

with tiie equation ISCgHioOe = C,,Ii,,^Oe + 'iSCO^ + 26H2O. The
time of conversion of the glucose is practically constant whatever,

the quantity of glucose absorbed, but with a quantity greater than

75 grams there is considerable oppression.

Gautier points out that Hanriot's experiments furnish conclusive

proof that in many vital processes even warm-blooded animals

behave like anaerobic organisms. His own researches on ptomaines

established this point several years ago. The hydropjridic bases

formed in the tissues, the extractive matters, and urea may be re-

garded as products of the anaerobic fermentation of the proteids.

C. H. B.

Absorption of Carbonic Oxide by the Blood of a Living
Mammifer. By N. Gr^hant {Compt. rend., 114, 309

—

'610).—Carbonic

oxide dissolves in the blood corpuscles of living animals in accordance

with Dalton's law. By means of his method the author was able to

detect 1 part of carbonic oxide in 20,000 parts of the atmosphere

of a carriage that had been heated for five hours with a briquette.

C. H. B.

Sugar in Blood. By J. Seegen (Centr. Physiol, 5, 821—826,
869—872).—Bernard was the first to show that in drawn blood the

sugar somewhat rapidly disappears. Lepine has recently attributed

to this considerable importance, as he believes glycolysis occurs in the

circulating blood, and is due to a ferment contained in the white
corpuscles, but primarily formed in the blood by the pancreas. After

extirpation, diabetes occurs, and this, according to Lepine, is the

result of the absence of the glycolytic ferment.

In the present research, the fact that the sugar disappears when
the blood is shed is fully confirmed ; its disappearance is not influ-

enced by the addition of chloroform, which, according to Salkowski,

kills the organised ferments, but not the unorganised. Exclusion of

bacteria by other methods does not prevent the disappearance of

sugar. The ferment action is hindered by cold, occurs rapidly at

39—40°, and is destroyed at 54*5°. The conclusion is drawn that the

ferment is formed by post-mortem changes in the blood.

W. D. H.

Excretion of Nitrogen in Kidney Disease. By H. Kornblum
(Virchow's Archiv, 127, 409—445).—Very complete observations aie

recorded, comparing the quantity and specific gravity of the urine,

together with the nitrogen and phosphoric acid excreted in four cases
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of Briglit's disease with the normnl. The food given was also

analysed. The urine was collected and examined at intervals of six

honrs. In estimating the nitrogen in the urine, that contained in the

albumin passed in the urine in such cases must also be taken into

account. The main outcome of the examination is that in nephritis,

although nitrogenous metabolism is slow, there is no actual diminution
in the output of nitrogen as compared with that ingested.

W. D. H.

Urohsematoporphyrin. By A. E. Garrod (Lancet, i, 1892, 793).
•—The pigment present in the urine of rheumatic patients rarely, if

ever, imparts a characteristic colour to the urine ; after separation of

the pigment, however, it usually shows in an alkaline solution tbe

five-baaded spectrum described by MacMunn as characteristic of

urohaematoporphjrin. In some cases it appears to be ordinary
haematoporphyrin, and in acid solutions gives the two-banded
spectrum characteristic of that substance. The occurrence is quite

independent of drug treatment.
In 14 out of 20 cases of chorea, the same urinary pigment was present.

In these 14 cases there was either a rheumatic history or the presence

of cardiac murmurs. In the remaining cases, where the pigment was
absent, cardiac trouble and rheumatic history (personal and family)

were both absent. W. D. H.

Chemical Pathology of Diphtheria, Anthrax, and Infective
Endocarditis. By S. Martin {Brit. Med. /., i, 1892, (541—644,
696— 701, 755—769).—Just as the gastric cells produce a soluble

ferment which produces the effect called digestion, so, in infective

diseases, the organism which is the primary infective agent produces
a soluble ferment which, acting on the substance that it comes in con-

tact with, produces digestive products from them. These digestive

products are the poisons that produce the symptoms of the disease.

In the case of the anthrax bacillus, the products of digestion are

very similar to those of peptic and tryptic digestion ; these are

proteoses, peptones, leucine, tyrosine, and, in addition, an alkaloid.

The chief symptoms of anthrax are fever and coma. The proteoses

are the fever producers ; the alkaloid is the coma producer.
These results which have been previously obtained pointed the way

to the further investigation of other infective disorders ; and the
present papers deal especially with diphtheria and ulcerative endo-
carditis. The tissues examined were chiefly the blood and spleen

;

in the spleen, the products of diphtheritic digestion accumulate to a
great extent. The poisons are chiefly proteids of the proteose class,

and associated with these is an organic acid of uncertain nature. The
proteoses formed by the Bacillus diphtherice in artificial cultivation

have in single and multiple doses the same physiological action as

those found in cases of diphtheria in man. The Bacillus diphtherice

is, therefore, the primary infective agent. The following table gives

a scheme of what may be termed diphtheria digestion :

—
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Primary
infective

agent.
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merits at the moment the respiration stops is hi^^her afuer inhalation
of pare chloroform than after inhalation of the impure residue.

4. The residue causes stoppage of respiration much more quickly
than pure chloroform. W. D. H.

Chemistry of Vegetable Physiology and Agriculture.

Compounds accompanying Chlorophyll in Leaves. By
A. l^TARD (Gompt. rend., 114, 364—366).—Vine leaves gathered in

July when treated with carbon bisulphide in the cold yield 3" 7 per
cent, of solid extract. This extract contains about 40 per cent, of a
greenish plastic substance, insoluble in cold alcohol. It can be
crystallised from ethyl aceta.te, melts at 74°, and boils at about 300°.

It has the composition C17H34O, and the author gives it the name
vitole. If the alcohol is oxpellpd. from the alcoholic solution of the
carbon bisulphide extract, and the residue is agitated with dilute

aqueous potash and ether, the ether dissolves a readily crystal-

li sable substance, C23H42(OH)2, vitoglycol, which yields a dibenzoic
derivative. The potash solution contains semi-solid fatty acids.

Possibly the function of the palmitic acid, which occurs constantly in

leaves, is to limit the entrance of inorganic siUs, and especially

those of sodium, which are readily precipitated by potassium palmitate.

The carbon bisulphide extract of lucerne yields a large proportion
of a white substance, which crystallises from ethyl acetate, melts at

80°, and boils at 395°, without sensible decomposition ; with bromine,
it yields a substitution derivative, but no additive compound. The
compound has the composition CvnHiiOH, and yields a monobenzoic
derivative; the author calls it medicagol. Direct experiment shows
that medicagol passes unaltered through the alimentary canal of a
horse when the latter is fed on lucerne.

Bryonia dioica, when treated in the same way, yields a hydrocarbon,
C20H42, which crystallises in large, white lamellae, melts at 69"^, and
boils without decomposition at 400°.

The compounds described constitute an important part of what is

known as the wax of leaves. C. H. B.

Proteids of Maize. By R. H. Chittenden and T. B. Osborne
{Amer. Ghem. /., 13, 529—552).—A further instalment of the work
p'otted out in the first paper (this vol., p. 379). The prote'id matter
uf the first class, namely, that soluble in 10 per cent, aqueous sodium
ciiloride, but insoluble in water, may be resolved by fractional heat
coagulation into three distinct globulins, two of which have much in

common with phytomyosin and phytovitellin, although they are not
identical with those substances.

The globulin which gradually coagulates when the temperature of

a sodium chloride solution of the proteids, prepared in the manner
previously described, is slowly raised to 80°, contains relatively less

nitrogen, the average percentage composition of several specimens
made in this and other ways being:—C, 5270; H, 7-02; N, 1674;
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S, 1'30; the ritrogren of the undifferentiated prote'id being 17'82 per
cent. The globulin thus approximates closely in composition to

animal myosin, whicb contains per cent.:—C, 52-82; H, 7'11; N, 16 77;

S, 1*27
; but the bulk of it coagulates at 70°, a temperature markedly

different from the coagulation point of the myosin. The globulin

also resembles the vegetable myosin which was obtained by Martin
from papaw juice (Abstr., 1886, 642), and may thus be called maize-

ivyosin. The tendency to coagulate at several different temperatures
may be explained by assuming that maize- myosin undergoes a
gradual change when heated, and this assumption accords with
Martin's observation (Abstr., 1887, 507) that the myosins of wheat
and rye are transformed into insoluble substances by heating
their sodium chloride solntions at 35—40° for some time, and with
Vines' view (/. Physiol.^ 3, 91—114) that phvtovitellin may be
transformed into phytomyosin. Maize-myosin is characterised by
its solubility in cold, dilute, saline solutions, such, for instance, as

those of the alkali phosphates naturally present in maize meal, and.

by taking advantage of this property may be extracted directly from
the meal without dissolving the second globulin. The cold aqueous
extract of the meal is saturated with ammonium sulphate, and the
ciude maize-myosin thus precipitated is successively treated with
Avater and 10 per cent, aqueous sodium chloride. The mixed extracts

are then dialysed in a stream of water, and the myosin thus pre-

cipitated is washed with water, alcohol, and ether, and dried.

The second globulin, maize-vitellin, which forms the bulk of the
original proteid matter, is obtained in small spheroids when the
solution from which the maize-myosin has been separated by heat
coagulation is dialysed in a stream of water. Its solution in aqueous
sodium chloride is coagulable by acetic acid, but not by heat, and it

contains more nitrogen than the original proteid matter, the average
composition of several specimens prepared in this and other ways
being:—C, 5171 ; H, 6-83; N", 18-12; S, 0-86; thus closely approxi-
mating to that of the phyto-vitellin of pumpkin seeds :—C, 51'88

;

H, 7*51
; N, 18*08

; S, 0*60. It contains less sulphur than the myosin,
and is, perhaps, as much akin to heteroalbumose as to the true globulins.
Maize-vitellin is distinguished from maize-myosin by its solubility in
weak, cold, saline solutions, and by its tendency to separate in
spheroidal form from sodium chloride solutions. It may, therefore,

be extracted without the aid of heat coagulation from the crude prot-
eid matter, prepared in the manner previously described, or from
the meal remaining after the extraction of the myosin. The proteid
matter, for example, is dissolved in 5 per cent, aqueous sodium
chloride, and the vitellin is first precipitated by dilution with a
large bulk of water, then redissolved by heating the whole to 45°,

and finally caused to separate in spheroidal form by cooling the solu-

tion slowly to 8°. The crude product thus obtained may be puri-
fied and caused to aggregate into larger spheroids by repeating the
treatment. Maize meal from which the myosin has been previously
extracted by cold water may be treated with 10 per cent, aqueous
sodium chloride, the crude vitellin precipitated by saturating the
solution with ammonium sulphate, and purified by a somewhat long pro-
cess, which comprises dissolving the crude product in sodium chloride
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solution, reprecipitating it by dialysis, dissolving it again in salt solu-
tion, heating the solution to separate coagulable impurities, precipitatino-

the now nearly pure product with acetic acid, redissolving the pre-
cipitate in sodium chloride solution, and, finally, precipitating the
pure vitellin by dialysis.

The third globulin, which is characterised by its solubility in
dilute solutions of salts other than chlorides, and its insolubility in

water, is obtained by long-continued dialysis of the solutions from
which the other globulins have already separated. It was not
observed in the preliminary experiments, owing to the slow rate at
which ammonium sulphate and the alkaline phosphates diffuse. This
globulin has the composition C, 52-38; H, 6'82

; N, 15-21; S, 1-26,

and is thus distinct from the myosin and vitellin. It is further dis-

tinguished from these globulins by the low temperature, 62°, at

which it is completely coagulated.

Various other substances isolated during the investigation were
probably formed from the solutions by the incidental treatment, and
do not exist as such in maize.

A substance, for instance, soluble in water, not coagulated by heat,

and in general behaviour resembling the proteoses, was left in solu-

tion in the dialyser after the removal of the myosin and vitellin in

the differentiation experiments first described. It did not exist in

the original protei'd substance, since the latter did not yield any prot-

eid matter to boiling water
;
possibly it was formed by the hydrolysis

of one of the less stable globulins.

Another substance, precipitated by the addition of a slight excess

of very dilute hydrochloric acid to the sodium chloride solution of

the undifferentiated proteid matter, was possibly au acid globulin.

It contained I7'39 per cent, of nitrogen.

The most prominent of these secondary products, however, are
certain substances insoluble in aqueous sodium chloride, which are

invariably formed during the dialysing operations by the prolonged
action of the water or sodium chloride on the myosin or vitellin,

which in this respect resemble animal myosin and certain vege-
table globulins. When, for instance, the clear sodium chloride

extract of maize meal is dialysed, the precipitated globulins

are no longer completely soluble in sodium chloride solution ; and
the same thing happens when the globulins are precipitated by the
addition of ammonium sulphate to the solution, especially if the
sulphate is somewhat acid, although in the latter case the insoluble

portion of the precipitate may contain the acid globulin mentioned
above. In the early stages of transformation, these insoluble sub-

stances resemble the alkali albuminates, for they dissolve in dilute

aqueous sodium carbonate, and are reprecipitated on neutralising the

solution ; but after more prolonged action they seem rather to

resemble coagulated proteid matters. Their composition is fairly uni-

form ; the mean percentage composition, for instance, of the products

formed by the action of aqueous ammonium sulphate or water on the

sodium chloride or aqueous extracts of maize meal and subsequent
purification was :—C, 53,45; H, 6-99; N, 1611; S, I'M; so that if

these substances are formed from the globulin, the latter must
undergo considerable modification. The change is not due to the



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 749

alkali used in the pnrification, since a specimen which had not been
purified in this manner was found to contain the same percentage of

nitrogen. Since this percentage is low, it is probable that the

insoluble substances are formed from the myosin and the soluble

-globulin, and not from the vitellin, and it is probably this tendency

of the first two to pass into such insoluble modifications which
facilitates the purification of the vitellin. - Jn. W.

Proteids of Maize. By R. H. Chittenden and T. B. Osborne
(Amer. Ghem. /., 14, 20—40; compare this vol., p. 379, and pre-

ceding abstract).—An aqueous or sodium chloride extract of maize
meal yields, after the three globulins and the soluble salts have
been removed by dialysis, two albumins and a proteid soluble in

alcohol (proteose). The solution is treated with 10 per cent, of

sodium chloride, and rendered slightly acid with 0'2 per cent, hydro-
chloric acid. The precipitated albumin (I) dissolves when washed
with water, doubtless owing to the presence of hydrochloric acid ; it

is reprecipitated when the solution is carefully neutralised with dilute

sodium carbonate, but dissolves in excess of the latter ; after drying,

this precipitate is no longer soluble in sodium carbonate.

The filtrate from I, when boiled, yields a coagulum of a second
albumin (II) ; the portion first formed contains appreciably less

nitrogen than the later portions.

The filtrate from (II) contains a proteose (III) which may be ob-

tained by adding absolute alcohol to the concentrated solution. It is

doubtful if these three substances all exist as such in the maize
kernel ; some of them may be formed in the processes used to separate

them.

The maize meal, after extraction with water, contains another pro-

teid, zein, or maize-fibrin (IV), which can be extracted with warm 75 per
cent, alcohol, and is precipitated when the alcoholic solution is poured
into water. It is quite insoluble in 0*5 per cent, sodium carbonate,
and in 0-2 per cent, hydrochloric acid; it dissolves in 0*2 per cent,

aqueous potash, but is not converted into alkali- albumin, for the pre-
cipitate produced when the alkaline solution is neutralised is not
soluble in excess of dilute acid, but dissolves in alcohol. It is con-

verted, when warmed with water or dilute alcohol, into an insoluble

variety, which, however, has the same chemical composition. Both of

these varieties exhibit the ordinary proteid reactions. The carbon-
content of this proteid is large.

The results of analyses of these substances are tabulated below:—

I.

i
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Phosphoric Acid in Soil and its Estimation. Hj C. L.

WiKU'NO (Lavdw.Jahrh., 20, 900—928).—Tlio attempts which have
boen made to ascertain the fertility of soils by analysis have met with
little success, owing, largely, to the want of vegetation experiments
showing the physiological value of the nutritive matters dissolved by
the various reagents. Of all soils, the peaty soils seem most likely,

when subjected to total analysis, to yield results which would indicate

fertility, such soils being almost wholly derived from plant residues.

For this reason it has been usual to determine the total amount of ash
constituents in such soils. As regards sulphates and phosphates,

however, the amounts found in the ashes do not represent the amounts
pre-existing in the soils, being partly formed from sulphur and
phosphorus present in other forms in the soil (compare Eggertz
and Nilson, Abstr., 1890, 192 ; Berthelot and Andre, Abstr., 1888,

384). Nilson and Eggertz's method, which is generally used in

Sweden, consists in treating the powdered soil, at the ordinary tem-
perature, with 4 per cent, hydrochloric acid for 48 hours (using for

1 gram of dry soil 10 c.c. of acid), and analysing the filtrate in the

usual manner.
The author describes a number of experiments made with the

Eggertz-Nilson method. The results show that the method gives too

low results with peaty soils containing much lime or ferric oxide ; in

the case of a sample containing 35'49 per cent, of lime and 0-35 per
cent, of phosphoric acid, no phosphates were extracted at all. Such
soils require either stronger acid, or repeated extraction with 4 per
cent, acid, to remove all the soluble phosphates. It can also not be

considered as proved that the amount of phosphoric acid dissolved

by the method is the maximum assimilable amount for all plant«?.

The amount of phosphoric acid found by the method will not show
whether the soil requires manure for any particular kind of plant. A
soil extracted by 4 per cent, acid may be rendered unsuitable for the

growth of one plant, and yet contain sufficient phosphates for

another.

In order to ascertain the relation between the amounts of phos-
phates dissolved by 4 aud by 12 per cent, acid, and the amount found
in the burnt soils, 47 different peaty soils were examined. The results

show that, in some peaty soils, the greater part of the phosphorus
exists as phosphoric acid; but in most of those examined the amount
of pre-existing phosphates was much less than that of the burnt soils.

In the case of soils which did not contain much lime or ferric oxide,

the amounts of phosphates extracted by 4 and by 12 per cent, acid

were essentially the same, showing that the stronger acid does not
liberate phosphoric acid from the organic matter of the soil.

With regard to the question as to the manner in which the phos-
phoric acid is combined, several of the soils were extracted with
10 per cent, acetic acid, and the results compared with those obtained
with dilute hydrochloric acid. Most of the pre-existing phosphate
•was found to be insoluble in acetic acid, and is, therefore, probably, in

combination with iron.

In order to ascertain the amount of phosphorus in the substance
extracted from soils by 5 per cent, ammonia (Grandeau's " matiere
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noire "), three samples of soils were three times extracted with
4 per cent, hydrochloric acid and then with ammonia (10 c.c. to

1 gram of dry soil), and the extract precipitated with hydrochloric

acid. The dried " matiere noire " from the three samples contained
0"553, 0*409, and 0'200 per cent, of phosphoric acid respectively, and
the amounts shown as percentages in the original soil will be 0*040,

0*049, and 0*020. Practically the same results were obtained (with
two of the samples) when the soils were only once extracted with
4 per cent, acid (and were known to still contain phosphates) before

extracting with ammonia. The results confirm those of Eggertz, that
" matiere noire " does contain phosphorus. N. H. M.

Analytical Chemistry.

Asbestos in Filtration. By W. P. Bakba (Chem News, 65,

101).—To aid filtration it is recommended to add finely-divided

asbestos, suspended in a suitable liquid, to the freshly-precipitated

troublesome precipitate, and then to collect on an asbestos plug. The
precipitate may then be washed, redissolved, and titrated with great

ease. D. A. L.

Estimation of Nitrogen. By K. B. Voorhees (Ghem. Neivs, 65,
1)9—100, 111—112).—As reporter to the Association of Ofiicial

Agricultural Chemists, Washington, the author records the results of

the analysis of the following test mixtures sent to various chemists :

—

1. A mixture of 400 grams of potassium nitrate and 56 grams of

sodium nitrate. 2. A mixture of 250 grams of linseed meal, 250 grams
of cotton-seed meal, and 100 grams of sodium nitrate. 3. A mixture of

300 grams each of dried blood and ammonite. By far the majority

of the analyses were made by the Kjeldahl method, modified for

nitrates when necessary, and taken all round, the results are satisfac-

tory ; a few analyses were made by the soda-lime and Rufile methods,

the former giving results practically identical with the Kjeldahl

results, whilst the Kuffle results were lower, but were too few for a fair

comparison. Test experiments using 2 grams of zinc sulphide and
1 gram of salicylic acid instead of 2 grams of zinc-dust and 2 grams
of salicylic acid have proved satisfactory, and therefore the adoption

of this modification is recommended, because the zinc sulphide can

all be added at once, and so saves trouble ; the oxidation too is more
rapid, and as less salts are present, the distillation is quieter. It is

further recommended to digest in and distil from the same flask, and
to use metallic mercury instead of mercuric oxide. D. A. L.

Estimation of Nitrous Acid. By A. G. Green and F. Evershed
{Chem. Neius, 65, 100—lOl).—The authors point out that Lunge in

condemning the diazotisation method of estimating nitrous acid, has

only tried Schultz' modification and not the method suggested by the
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authors (Abstr., 1887, 89(3), in whicli normal aniline hydrochloride
solution is titrated, in a flask surrounded by ice and water, with a
normal solution of the nitrite, using zinc iodide and starch solution as
an indicator. D. A. L.

Oxidation of Arsenic by the Electric Current. By L. K.
Frankel (Ohem. News, 65, 54—57, 66— 68).—Stimulated by the
good results obtained by E. F. Smith in the oxidation of sulphides

by the electric current (Abstr., 1890, 1342), the author has tried,

with success, the oxidation of arseniferous minerals by means of the
same agency. His general mode of procedure has been to drop the
pulverised mineral into fused potash contained in a nickel crucible,

attached to the positive pole of an electric circuit, a platinum wire,

dipping in the molten potash, serving for the other electrode,

and when sufficiently electrolysed, to disintegrate the mass with water,
filter, acidify with hydrochloric acid, render strongly alkaline with
ammonia, and again filter. The arsenic is then precipitated as am-
monium magnesium arsenate, collected on a Gooch crucible, and
weighed as pyroarsenate.

In the case of gersdorfite, niccolite, arsenopyrite, cobaltite, and
proustite, about 25—30 grams of potash is used for from 0'2 to O'o

gram of mineral, and a current of 1 ampere is passed for from 20 to

30 minutes, reversing the current at the end for 3—5 minutes, to

remove any particles of mineral retained by the deposit on the
cathode.

With free arsenic or orpiment, when loss by volatilisation has to be
avoided, the molten potash is allowed to cool down so as just to let

the current pass, the powdered metal or mineral is then spread over
the surface, and, if necessary, a very small flame is applied to rein-

state conductivity. In 10 minutes the temperature of the mass is

raised, and a current of 1 ampere sustained for 25 minutes, reversing
for five minutes at the end. With rammelsbergitc, chloanthite, and
smaltite, a larger quantity, 40 grams, of potash and a longer time,

45 minutes, with in the case of rammelsbergitc 3-minute reversals

after each 10 minutes, were required to effect the oxidation of the

arsenic. Thus these arsenical minerals show some analogy to the
sulphides in their behaviour under the above treatment ; ferrous

sulphide was observed by E. E. Smith to oxidise more readily than
iron pyrites, and now the author finds that minerals with 1 atom of

arsenic in the molecule are more readily decomposed than those con-

taining 2 atoms of arsenic in the molecule. Domeykite and enargite

are also amenable to this treatment.

With regard to the estimation of the arsenic, neither weighing as

sulphide nor collecting the ammonium magnesium arsenate on paper
filters was found satisfactory, nor did Pearce's method of estimating

as silver arsenate in a carefully neutralised solution of an alkaline

arsenate, prove successful in the author's hands. As, however, the

precipitation of ammonium magnesium arsenate is slow in the

presence of much alkali, it is sometimes advantageous to reduce with

sulphurous acid, precipitate as arsenious sulphide, and subsequently

reconvert into arsenic acid, and weigh as magnesium pyroarsenate.
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In the treatment of sulphides, E. F. Smith noticed the transition
of the sulphur through the stages hydrogen sulphide, sulphurous
anhydride, and finally sulphuric anhydride. No such phases have
been noticed in the behaviour of arsenic in the above experiments.

D. A. L.

Estimation of Phosphoric Acid in Soils. By C. L. Wiklund
(LimdiD. JaJirh., 20, 909—928).—See this vol., p. 750.

Estimation of Sulphur in Red Copper. By C. A. Lobry dk Brlyn
{Eec. Trav. Chim., 10, 125).—The method proposed by Fresenius is not
available, since barium nitrate does not precipitate small quantities of

free sulphuric acid in copper nitrate solutions. The author dissolves

25 grams of the copper in nitric acid and electrolyses the solution
until about 20 grams are deposited, he then evaporates the liquor to

remove the excess of nitric acid, and again electrolyses until the
whole of the copper is deposited; the sulphuric^acid is then estimated
in the copper-free liquid. As pointed out by v. Meyer, the employ-
ment of a gas flame in the evaporation is objectionable on account of
the likelihood of sulphurous contamination. T. G. N.

New Method of Organic Analysis. By Berthelot {Comjjt.

rend., 114, 317—318).—The substance is burnt in compressed oxygen
in the calorimetric bomb, the heat developed being measured if

desired. The gases in the bomb are then allowed to pass through
tubes containing pumice moistened with sulphuric acid, and through
tubes containing solid potash or potash solution. The residual gas is

extracted by means of a pump, pui-e air is allowed to enter, this in
its turn is extracted, and the process is repeated two or three times.
When an estimation of the hydrogen is required, dry oxygen must be
used, and the bomb must be heated before the operation in order to

expel the moisture derived from previous experiments. Allowance
must be made for the traces of nitric acid formed during combustion,
since they volatilise with the water. In the case of compounds con-
taining sulphur, a small quantity of water is placed in the bomb
before the experiment, and the whole of the sulphur remains in solu-
tion in the form of sulphuric acid. Phosphorus may be estimated in
a similar way. C. H. B.

Electrolytic Estimation of Metals as Amalgams. By W.
GiBHS (Amer. Chem. J., 13, 570—571).—The author points out that
his experiments on the electrolytic separation of certain metals from
solutions of their salts by means of mercury cathodes and platinum
anodes {Nat. Acad. Sciences, October, 1883) were purely qualitative.

He thinks, however, that the method should be applicable to the
estimation not only of the metals, but also of the electronegative
elements or radicles with which they may be combined. Jn. W.

Estimation of Copper by De Haen's (Brown's) Method. By
C. A. LoBKY DE Bruvn and F. H. Van Lkknt (Uec. Trav. Cliiin., 10,
119—124).— The authors publish data of the determination of
copper in pure co|»per sulphate and in alloys by De Haen's method,
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and coiupare the results with those obtained electrolytically and by
precipitation as copper sulphide. By well shaking the not too dilute

copper solution with 5 c.c. of potassium iodide solution (20 per cent.)

in a 500 c.c. stoppered flask for 5—10 minutes, adding the greater
part of the sodium thiosulphate solution, whilst preventing undue
access of air, then adding starch solution, and determining the end of

the reaction by the change of the dirty-blue coloration to a cream-
yellow on subsequent addition of thiosulphate, concordant results are

obtained which do not differ by more than 0"1 per cent, from the cal-

culated percentage. The presence of free acid, of nickel, manganese,
and iron sulphates does not affect the results, nor does lead nitrate, but
bismuth nitrate masks the end of the reaction, owing to formation of

bismuthous iodide, and the results are low.

In the case of alloys, 0'3—0'4 gram is dissolved in dilute nitric acid,

and 1 c.c. of sulphuric acid (sp. gr. 1'4) is added, the whole is then
evaporated to dryness on a water-bath, and the residue dissolved in

water is treated as above described (compare Westmoreland, Abstr.,

1887, 80). T. G. ]Sr.

Quantitative Separation of the Metals of the Hydrogen
Sulphide Group by means of Bromine Vapour. By P. Jannasch
and P. Etz {Ber., 25, 736—741 ; compare this vol., pp. 385 and
540).—Wood's metal, containing bismuth, lead, tin, and cadmium in

the proportion 15 : 8 : 4 : 3 respectively (1 gram) is dissolved in

aqua regia, the solution evaporated to dryness, the chlorides redis-

solved in dilute hydrochloric acid, and a current of hydrogen sulphide

passed through the boiling solution for about half an hour ; the sulph-

ides are then collected on a tared filter, dried at 100°, and subsequently

cautiously heated in a boat as described (loc. cit.) in a current of aii*

containing bromine vapour, when stannic and bismuth bromides
volatilise, and are condensed in dilute nitric acid, whilst a fused

mixture of lead and cadmium bromides remains, and is allowed to

cool in a current of the same gaseous mixture. A slight sublimate

of lead chloride is sometimes found on the upper portion of the com-
bustion tube when commercial bromine is employed. The fused

bromides are repeatedly evaporated with chlorine-water on the water-

bath, the resulting chlorides dissolved in water, and the lead and
cadmium estimated as sulphate and oxide respectively. The nitric

acid containing the tin and bismuth is evaporated on the water-bath
with fresh quantities of nitric acid, the tin being weighed as stannic

oxide, and in the filtrate, from which the excess of nitric acid is re-

moved by boiling, the bismuth is precipitated with ammonium carbon-

ate, and weighed as oxide, the latter, when necessary, being separated

from silica, derived from the porcelain vessels, by a second precipita-

tion. Good results are obtained.

The following method is much quicker and quite as accurate. The
alloy is mixed with sulphur, and the mixture heated in a porcelain

boat in a current of carbonic anhydride ; after volatilising the excess

of sulphur, the operation is repeated, if necessary, and the mixed
sulphides treated with bromine vapour as above described. The
complete analysis occuDies from one and a half to two days.

A. R. L.
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Estimation of Iron and Aluminium by the Glaser Method.
By B. H. GiBBixs (^Gliem. News, 65, 51).—Referring to a suggestion

made by Teschemacher and Smith in connection with the Glaser

method for the estimation of iron and aluminium (Abstr., 1890, 420),

the author remarks that in this method, even when 25 per cent, of

magnesia is present, there is no fear of precipitating any ammonium
magnesium phosphate, from the alcoholic solution, by adding ammonia
carefully and in only slight excess ; he therefore adopts the following

procedure :—An aliquot part of the alcoholic solution is neutralised

with ammonia (sp. gr. 0*96), the alcohol is driven off over a steam-

bath, without evaporating to dryness, water and a few drops of

ammonia are then added, the whole boiled vigorously, cooled rapidly,

and the iron and aluminium phosphates filtered oif without delay.

In the presence of manganese, the precipitate is redissolved in dilute

nitric acid, and the solution treated with ammonium phosphate, and
neutralised with ammonia ; a precipitate free from manganese is then

obtained. D. A. L.

Estimation of Iron and Aluminium in the presence of Phos-
phoric Acid. By W. H. Krug {Ghem. News, 65, 68—69, 78—79,
89—90, 98—99).—The author has compared the various methods
proposed for the estimation of iron and aluminium in the presence

of phosphoric acid, and finds that the molybdate methods give oxides

of iron and aluminium contaminated with molybdic anhydride ; whilst

in the alcohol methods, the results are vitiated either by the inclusion

of calcium sulphate in the oxides, as in the G-laser method, or by the

retention of oxides by the calcium sulphate, as in the Jones method.
In the latter case, the quantity of iron oxide retained not alone in-

creases with the amount of iron present, but is also augmented by
the precipitation of iron as an alum, when potassium, or, to a less

extent, when ammonium, salts are present. The following modifica-

tion of the molybdate method is stated to be free from all the above
defects, and is, moreover, short and rapid :—100 c.c. (1 gram of sub-

stance) of a nitric acid solution is mixed with ammonium molybdate
and some ammonium nitrate, and, after remaining over night, is

filtered. 200 c.c. of the filtrate containing ammonium nitrate is

cautiously precipitated in the cold with ammonia, the precipitate is

washed, redissolved in a few c.c. of a solution of ammonium nitrate

in dilute nitric acid, reprecipitated with ammonia, filtered, washed,
ignited, and weighed. In this way the oxides of iron and aluminium
are obtained free from molybdic anhydride, and the iron can be readily

determined in the usual way. D. A. L.

Reactions of Hydrastine and other Alkaloids. By D. Vitali
(L'Orosi, 14, 405—416).—If a small crystal of hydrastine, or of one
of its salts, is placed on a porcelain capsule and covered with concen-
trated sulphuric acid (O'O—1 c.c), it turns yellow, and, on stirring,

the licjuid acquires the same colour ; on adding a small fragment of

nitre (an excess must be avoided), the colour changes to a more or
less intense brownish-yellow ; if a solution of stannous chloride is

now added drop by drop, the solution acquires a magnificent, re ddish-
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violet colour, the intensity of which depends on the amount of alkal-

oid present. This coloration is not destroyed on dilution with

water.

If a particle of hydrastine is treated with nitric acid (4 to 6 dreps),

the alkaloid turns yellow ; on heating for an instant to the boiling

point, nitrous fumes are evolved, and, on evaporating to dry . 3ss at a

gentle heat, a yellowish residue is left which, when cold, is coloured

brownish-yellow by alcoholic potash, and remains as a greenish-brown

mass on. evaporating the alcohol. When cold, this becomes deep-

violet on treatment with sulphuric acid. Solutions of hydrastine

must be evaporated to dryness before applying the tests, which are

sufficiently delicate to detect O'OOOl gram of the alkaloid.

Beheerine turns blood-red on treatment as described with concen-

trated sulphuric acid and nitre, the colour changing to green on the

addition of stannous chloride.

Gode'ine turns dark brick-red when alcoholic potash is added to its

solution after treatment with nitric acid, and coffee-coloured w^hen

further treated with sulphuric acid ; similarly, narcotine acquires an

orange colour on the addition of potash, the colour changing to violet-

red on adding sulphuric acid, and red to yellow on diluting with

water.

A rather less delicate test for hydrastine is as follows :—A particle

of the solid alkaloid is fused with five or six times it weight of caustic

potash, the melt allowed to cool, acidified with hydrochloric acid,

extracted with chloroform, the extract evaporated to dryness on the

water-bath, and the residue treated with, a very dilute solution of

ferric chloride ; a fine, blue coloration is obtained if a few milligrams

of the alkaloid has been employed; the colour is destroyed by acids,

and changed to brownish-red by alkalis.

A characteristic reaction for aconitine is obtained by adding to it

in small quantities a solution of potassium permanganate in sulph-

uric acid (1 : 200) and stirring; the green colour of the reagent is

replaced by a violet-tinfc which disappears on further agitation, and is

restored on adding more of the reagent, and so on. A point is

ultimately reached at which the colour is not affected by agitation,

but at once disappears on diluting with water.

Clear indications of the presence of hydrastine in putrid animal
matter cannot be obtained if the latter is treated by the Stas-Otto

method, on account of the ptomaines and other impurities contained

in tlie extract. Hydrastine is however extracted from alkaline, but

not from acid, solutions by light petroleum, and, by taking advantage
of this fact and substituting baryta for sodium carbonate, and light

petroleum for ether, in the extraction, it is possible to isolate the

alkaloid in a state of sufficient purity. The author recommends
the use of light petroleum in place of chloroform, ether, or amyl
alcohol in the extraction of alkaloids from urine and animal remains,

as they are nearly all soluble in that menstruum (the exceptions are

morphine, curarine, and pilocarpine) whilst ptomaines, leucomaines,

pigments, and extractive matters are insoluble. S. B. A. A.
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and similar cases were found to be unaltered by the decrease in tKe

electrolytic dissociation. The author concludes that for the salts

examined, that is, copper sulphate and nitrate, nickel sulphate, and
potassium permanganate, the colour of the aqueous solution is inde-

pendent of the electrolytic dissociation. W. J. P.

Molecular Dissymmetry. By P. A Guye (Chem. Centr., 1892,

i, 10; from Arch. sci. phys. nat. Geneva [3], 26, 333—369).—In
addition to the examples which the author has already given (this

vol., p. 399) in proof of the correctness of the symmetrical and
unsymmetrical arrangement of the groups of atoms in relation to

the carbon atom, he now names derivatives of tartaric, malonic,

aspartic, lactic, and malic acids, of leucine, and phenyl mercaptan.

Exceptions occur in the case of glutamic acid, the constitution of

which is not certain, and in those of some asymmetrical compounds
the groups of which have approximately equal masses.

J. W. L.

Stereochemistry of Diacetyltartaric Acid. By A. Colsox
(Oompt. rend.^ 114, 175—178).—Diacetyltartaric acid has been ob-

tained by the author in the crystalline form, with 3 mols. H2O. It

fuses at 58°, is very deliquescent and soluble in water, alcohol, and
ether, less soluble in benzene. In these four solvents it rotates the

plane of polarisation to the left, although it is derived from dextro-

rotatory tartaric acid. Its salts are Isevorotatory in aqueous
solution.

It may be obtained in the crystalline form :— (1) By allowing

diacetyltartaric anhydride to deliquesce, taking up with dry ether,

and slowly evaporating in dry air. By this means rhomboidal. almost

square, tables are obtained. (2) By treating the anhydride with
ether saturated with water, and slowly evaporating the ether.

The conversion of the dextrorotatory tartaric acid into a laevorota-

tory compound is not due to the heat evolved during the formation of

the latter, for dextrorotatory tartaric acid is regenerated by slow
hydrolysis through the action of the moisture of the air. The optical

inversion is due to the action of the inactive acetic acid. It is con-

cluded that an inactive substance such as water may affect the rota-

tory power, but the tetrahedron formula fails to indicate this. The
tetravalency of carbon, founded on the Le Bel-Van't Hoff notation,

excludes also molecular combinations such as the crystallised acid

described.

According to Guye's method of accounting for diacetyltartaric acid

being laevorotatory, on the assumption of the tetrahedron formula the

diacetylta,rtrates should be dextrorotatory, whereas they are Iobvo-

rotatory. According to Guye, diacetyltartaric anhydride should be
more strongly Isevorotatory than the acid ; on the contrary, it is

dextrorotatory.

The conclusion is therefore drawn that the chemical notation

based on the properties of the regular tetrahedron is insufficient to

represent the constitution of active substances, and may lead to

inaccurate predictions. W. T.
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Stereochemistry and the Laws of Rotatory Power. Bj P.

A. GuYE (Compi. re7id., 114, 47^^—476).—A reply to some objections

recently broiis'lit by Colsoii (preceding abstract) against the author's

method of calculating the sign of the rotatory power of carbon

compounds. The method was not intended to be applied to ring

compounds, on account of the uncertainty as to the amount of de-

formation of the angles of the tetrahedra in the molecules of such

compounds. As the particular compound, diacetytartaric anhydride,

which Colson selects in illustration of his argument, is a ring

compound, his conclusions are necessarily invalid. Jn. W.

Coexistence of Dielectric Power and Electrolytic Conduc-
tivity. By E. BoUTY {Compt. rend., 114, 533—535).—The measure-

ments were made by the method previously employed to determine

the dielectric constant of mica at high temperatures. The dielectric

constant for pure terebenthene was found to be 2'25, which is exactly

the mean of the determinations of Silow, Quincke, Palaz, and
Kegreano. The condactivity of distilled water is so great that the

measurements of time cannot be made with sufficient accuracy. The
determination of the dielectric constant of ice, however, presents no

great difficulty, and the value of the constant is found to be 78 at

— 23°. As the temperature rises, the conductivity increases rapidly,

but the dielectric constant shows no appreciable variatiou. The con-

stant remains the same even if a small quantity of sodium chloride is

added to the water before freezing, or if river water is used instead of

distilled water. It follows that dielectric power and electrolytic con-

ductivity may coexist in the same substance, the former remaining
practically constant, whilst the latter varies within wide limits.

C. H. B.

Galvanic Polarisation at Small Electrodes. By K. R. Koch
and A. WOllnek (Anji. Ph,js. Gkem. [2], 45, 475—507; 759—797).
—Promme found that with great current density strong polarisation

appeared at small electrodes (Abstr., 1890, 316, 675). Richarz, on
the other hand, concluded that the polarisation does not alter with
the current density, but that the resistance in the electrolyte does.

(Abstr., 1890, 676). The authors have investigated the question

afresh, using a new method of measurement. They observed simul-

taneously the current strength, the difference of potential of the
electrodes, and also, by an electrometric method, the polarisation at

each electrode. From the data, the resistance of the electrolytic cell

cculd be calculated. Their results with solutions of sulphuric acid of

various strengths, and with electrodes of different sizes and shapes,
are given in numerous tables.

In the second portion of their paper, the authors give an account
of their investigations on the phenomena of " current reversal

"

(sudden reduction of the direct current and increase of polarisation),

produced by increasing the current strength beyond a certain limit.

The results obtained with various solutions and electrodes are given
in tabular form

; and figures, after instantaneous photographs, show
the evolution of gas, &c., at the electrodes, with the current below
and above the limit for reversal.

3/2
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The authors state the conclusions at which they have arrived, as
follows :

—

1. There is, at short electrodes of platinum wire in dilute sulphuric
acid, a polarisation which increases considerably with the current
strength.

2. This polarisation is due to an electromotive force opposed to that
of the direct current, and to the resistance of a badly conducting layer
which is formed round the electrodes. The electromotive force of
polarisation is not dependent on the length of the wire electrodes, or,

in general, on the concentration of the solution ; and has the value
to which the polarisation of large electrodes approximates with in-

creasing current density, namely, 3*79 volts.

3. The resistance of the transitional layer is independent of the
current strength with a given electrode and a given solution. For
the same pair of electrodes it is proportional to the specific resistance
of the solution; and for the same solution it diminishes as the length
of the wire electrodes increases.

4. These rules are only valid for current strengths below a cer-

tain limit, which depends on the length of the electrodes and on the
conductivity of the solution. When this limit is reached, an increase
of the electromotive force causes a " reversal "

; by the sudden increase
of polarisation at the smaller electrode, the current becomes very
weak. The strength of the residual current is not increased by an
augmentation of the electromotive force, and is greater for long than
for short wire electrodes.

5. If the reversal is caused by the great polarisation at the anode,
this electrode becomes incandescent, sometimes splits, and is rapidly
destroyed. If the seat of the reversal is at the cathode, a bluish-

white glow, due to a gaseous envelope, surrounds this electrode, which
may itself become incandescent. It is, however, not destroyed.

6. Zinc electrodes in zinc sulphate solution and copper electrodes

in cupric sulphate solution exhibit, likewise, a polarisation which in-

creases with the current strength. At a certain current strength a
sudden increase of the polarisation at the anode take place ; and this

great polarisation can be obtained at large anodes with small current
density by producing it first at a small portion of the surface by
means of a large current density. J. W.

Electro-capillary Phenomena. By Gouy (Compt. rend., 114,
211—214).—If a dilute solution of sulphuric acid is taken, and with
the capillary electrometer the law determined which connects the
height of the mercurial column with the polarisation of the meniscus,
on taking the polarisations as abscissas and the heights as ordinates,

the well-known parabolic curve of Lippmann is obtained. If iodide

of potassium is substituted for sulphuric acid, the maximum is found
to be less, and the portion of the curve during which the capillary

meniscus plays the part of the anode, or the anodic portion, is steeper

in the case of the sulphuric acid, or, in other words, the fc^lectrometer

is more sensitive with this liquid. It follows from this that the two
curves cannot be made to coincide by moving them along the axis of

abscissse, but by this means it is found that their cathodic portions-

i
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can be made to coincide at a short distance below the maximum.
The same is true of other potassium salts besides the iodide. The
reason for this is very evident. On the anodic side, the surface ten-

sion will depend on the nature of the mercury compound, oxide,

iodide, &c., which tends to form, but at the cathode, hydrogen alone

is liberated in the above cases. H. C.

Optical Measurement of High Temperatures. By H. Le
Chatelier (Compt. rend., 114, 214—216).—The author recommends
for the measurement of high temperatures, the photometric deter-

mination of the light emitted from a substance at the temperature

under observation. The principal difficulties are, that the intensity

of the radiation from such a substance depends not only on its tem-

perature but also on its chemical nature, the physical condition of its

surface, and the temperature of the substances which surround it.

In cases where its diffusive power is nothing, the radiation is inde-

pendent of the temperature of its surroundings, and depends only on
its own temperature. This is the case with the magnetic oxide of

iron, and carbon. The emissive power of other substances may be

checked, as the author shows, by reference to these two, and scales

constructed by means of which high temperatures can be measured
by determining the light emitted from different incandescent sub-

stances. H. C.

Optical Measurement of High Temperatures. By H. Bec-
QUEREL {Compt. rend., 114, 255—257) —Observations on a paper by
Le Chatelier, dealing with the same subject (see preceding abstract).

The author points out that the principle of the method recommended
by Le Chatelier for the measurement of high temperatures is one
which was put forward and fully explained by his father in 1862
(Ann. Chim. Phys. [3], 68). H. C.

Specific Heat of the Diamond. By C. E. Caebonelli (Gazzetfa,

22, i, 123—130).—The author points out that the non-metallic
elements in the seventh, sixth, and fifth groups of the Mendeleeff
classification possess the general property of existing in the gaseous
state in molecules containing two, three, and four atoms respectively.

He considers that this periodicity may extend to the fourth group,
which contains carbon, so that the gaseous molecules of elements in

this group would contain five atoms. If this pentatomic molecule
be supposed to preserve its individuality in the solid state the atomic
heat of carbon must be multiplied by 5 to give the constant (6'4)

of Dulong and Petit's law. The product of the specific heat of the
diamond and the atomic weight of carbon is 1"25. On multiplying
this by 5 a number (6'2o) is obtained which accords with that
required by Dulong and Petit's law. W. J. P.

Measurement of the Specific Heat of Liquids at Tempera-
tures above their Boiling Points under Ordinary Pressure.
By G. P. Grimaldi (Ileal. Accad, Line, 7, ii, 58—63).—All the
determinations of the specific heat of liquids at temperatures above
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their boiling points under ordinary pressure have been hitherto

made bj the method of cooling, and the results obtained are very
inconsistent. The author has devised an apparatus for making these
measurements by the method of mixtures.

The liquid to be experimented on is contained in a steel cylinder

A, whose sides are 3 mm. thick and whose volume is about 170 c.c.

The cover communicates by means of a worm with another strong
steel vessel B, in order to allow for the expansion of the liquid.

When this whole arrangement has been raised to the required
temperature in suitably heated jackets, the cylinder A is trans-

ferred to the calorimeter and the necessary thermometric measure-
ments are made. The calorimeter, which has a capacity of about
5 litres, is made of very light polished brass, and contains petroleum,
boiling above 300°, as the cooling liquid.

The specific heat of a cylinder of zinc is subsequently measured in

the same apparatus, such a weight of metal being taken as to give
approximately the same thermometric data as were obtained with
the cylinder containing the liquid. From the two sets of measure-
ments thus obtained, the specific heat of the liquid can be calculated.

The results are satisfactory. ' W. J. P.

Heats of Combination of Bromine and Iodine with Magne-
sium. By N. Beketoff (Chem. Centr., 1892, i, 11 ; from Bull. Acad.
St. Fetershourg [2], 34, 291—292).—The author has determined the
heats of solution of magnesium bromide and iodide. He takes

Thomson's determinations of the heat of combination of iodine and
bromine with magnesium in solution; the difference being the heats

of combination of the metal with the halogens. The results are : for

magnesium bromide, 165000 — 43300 = 121700 cal., and for magne-
sium iodide, 134600 - 49800 = 84800 cal. Thus the combining
heats of these halogens with magnesium are less than that of the

oxide (140000 cal.) and the author suggests that it is another proof

that the nearer the masses of two elements approximate to one
another, the greater is the energy displayed in their combination.

He prepared the anhydrous salts by means of Lerch's method—the

direct combination of the halogen with excess of magnesium, in

sealed tubes. J. W. L.

Heat of Formation of Potassium Tricarballylates. By G.

Massol (Compt. rend., 114, 487—4<s9).—The heat of solution of tri-

carballylic acid, melting at 163° (1 mol. in 6 litres of water) is

— 6-55 Cal. The heat of neutralisation with potash is +27*22,

+ 24-94, and +19-58 Cal. for the first, second, and third acid radicles

respectively (all substances calculated as solid).

Mo7iopotassium tricarballylate, C6H7O6K + 2H2O, as obtained by
evaporating the solution to dryness, is a hard, white, non-deliques-

cent mass. It loses the first molecule of water of crystallisation at

120°, and the second at 140°. Dipotassium tricarballylate crystallises

in rhombic plates, and loses its water of crystallisation at 1(>0." Tri-

potassinm carhallylate is obtained in a similar way as a syrupy mass
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wbicli slowly thickens and solidifies when cooled,

of crystallisation at LSO—135°.

It loses its water
Jn. W.

Citric Acid. By G-. Massol (Oompt. rend., 114, 593—595).—The
following thermal' values were obtained with- the sodium and potas-

sium salts :

—
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Disaccharides :

—

Cane sugar, CisHjgOn
Milk sugar, Ci2^2-2^n
Milk sugar, cryst., CisHssOjijHgO
Maltose, Ci2H220,i
Maltose, cryst., Ci2H220ii,H20 . .

.

Trehalose, O12H22O11

Trehalose, cryst., Ci2H220ii,2H20.

Trisaccharides :

—

Melitose, C13II32O16

Melitose, cryst., Ci8H320i6,5H20 .

Melicitose, C18H34O17

Polysaccharides :

—

Cellulose, (CeHioOa)^;
Starch, (CgHioOs),:
Dextran, (CeilioOa)*
Inulin, C36H62O31 ,

Alcohols :—

•

Ethylene glycol, C0H6O2
Glycerol, CgHsOa.
Erythritol, C4H10O4
Penterythritol, C5H12O4
Arabitol, C5H12O5
Mannitol, CgHnOg
Dulcitol, CgHnOg
Perseitol, CyHigOy

Phenols :

—

Phenol, CgHgO -

Catechol, C6H6O2
Resorciuol, CeHgOo
Quinol, CgHgOs .

."

Pyrogallol, CgHROg
Quercitol, C6H12O5
Inositol, CeHigOg

1352 -7

1351 -4

1345-2
1350-7
1339-8
1349 -9

1345 -3

2026-5
2019 -7

2043

678-0
677-5
666-2

4092 1

281
396
504
660
611
727
723
835

731-9
684-9
683 1
683-0
639-0
704 -1

662-3

II.

1352 -7

1351-4
1345 -2

1350 -7

1339 -8

1349 -9

1345 -3

2026 -5

2019 -7

2043-0

678-0
677-5
66(5 -2

4092-1

281-7
397-1
504-4
661-4
612-0
727-9
723-9
836-1

732-5
685-2
683-4
683-3
639 -0

704-4
662-3

III.

534-3
535-6
610-8
536-3
616-2
537-1
679-7

769-5
1121-3
822

231
231-5
242 -8

1230 -9

113 -3

160-9
216-6
222-6
272-0
319-1
323-1
373-9

38-5
85-8
87-6
87-7
132-0
273-6
315-7

It will be noticed that the heats of combustion of many isomerides,

such as arabinoseand xylose, are very nearly identical, althougli this

rule is not without several exceptions. Among the dihydroxy-
benzenes, the ortho- has the greatest and the para- the smallest heat
of combustion, a fact which holds also for other benzene di-deriva-

tives. It may be pointed out that a similar relation was observed
by Ostwald to hold in the case of the affinity coefficients of these

compounds. The combination of water of crystallisation with the
different carbohydrates is, as an examination of the table will show,
an exothermic process, and the same is true also of the action of

hydrolytic agents in several cases which the authors examined. In
the conversion of the sugars into the corresponding alcohols, also,

heat is evolved, and it will be noticed that the difference between
the heats of combustion of the alcohol and the sugar is in all cases
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very nearly the same. A cornparisoii of the heats of combustion of

the alcohols with those of the hydrocarbons shows that the addition

of each hydroxyl group in place of hydrogen in the hydrocarbon

reduces the heat of combustion by about 44*7 caL, or that the heat of

combustion of any alcohol will be ir44"7 cal. lower than that of the

corresponding hydrocarbon. The constant varies from 395 to

47'0 cal. in different cases. H. C.

Theory of Heat of Solution and of Osmotic Pressure. By C.

DiETERici (Ann. Phys. Chem. [2], 45, 589—590).—An appendix to

the author's paper under the same title (this vol., p. 676), in which
he draws attention to some points connected with osmotic pressure

raised by Lothar Meyer (Sitz. Akad. Wiss. Berlin, December, 1891).

J. W.
Cryoscopic Communications. By J. Teadbe (Ber., 25, 1242

—

1243).—The author finds that in determining the freezing point of a
liquid it is necessary that the temperature of the atmosphere in the

surronnding space should not be more than 5° higher than the freezing

point of the liquid, as, otherwise, the latter is found too high ; thus,

in a room at a temperature of 15—20° the freezing point of water was
found, after 15 minutes, to be 0*03° higher than when first taken.

The numbers previously given by the author for very dilute solutions,

therefore, require a slight correction, which brings them more in

accordance with those of Pickering. H. G. C.

Specific Gravities of Aqueous Solutions. By G. Charpy
(Compt. rend., 114, 539—542).—In aqueous solutions of chlorides and
sulphates, the sp. gr. corresponding to a given concentration is higher
the greater the molecular weight of the salt, provided that the con-

centration is represented by the ratio of the number of molecules
of the dissolved compound to the total number of molecules of the
solution.

Increased sp. gr. of the solution with increased molecular weight
is not general. In the case of the fatty acids, for instance, the sp. gr.

diminishes as the molecular weight rises. Since there is always a
contraction, if the sp. grs. of the two liquids are not widely different,

there will be a particular degree of concentration sho»vsing a maximum
sp. gr., and the solution showing the maximum will be weaker tho
greater the contraction, or, in other words, the higher the molecular
weight of the acid. The existence of such a maximum in the case of

acetic acid is well known ; the author finds that the molecular concen-
tration corresponding with this maximum is 55 in the case of acetic

acid, 45 with propionic acid, 10 with butyric acid, and 1 with valeric

acid.

The variation in the sp. gr. of a solution as a function of the con-
centration is a very complex phenomenon, and cannot be used in the
investigation of the state of dissolved compounds as in the experiments
of Pickering and of Mendeleeff.

Mixtures of methyl alcohol and amyl alcohol, and of benzene and
ethyl acetate have sp. grs. which vary with absolute regularity as the
concentration varies, and hence in these cases there is no contraction.
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It follows that tlie contractions observed in the case of aqueons solu-

tions are due either to a peculiar constitution of the water molecule
or to the existence of a real chemical combination between the solvent

and the dissolved substances. C. H. B.

Changes of Volume of Solutions of Salts. By Skubich (Ghem.
Centr., 1892, i, 118—119; from Apoth. Zeit., 6, 662—668).—The
author discusses the causes which occasion a change in volume when
substances are dissolved in water : (1) the volume of a chemical

Compound is usually less than the sum of its components
; (2) most

jialts occupy a less volume in solution than in the anhydrous state
;

(3) if a reduction in volume occurs in the preparation of a saturated

solution of any salt, such a solution will dissolve a further quantity of

the salt when subjected to increased pressure, whereas if the volume
of the salt increase, pressure will cause a separation of salt from the

solution saturated under the ordinary pressure. J. W. L.

Compressibility of Saline Solutions. By H. Gilbault (Compt.

rend., 114, 209—211).—The method of experimenting was similar to

th^t made use of by Cailletet in his researches on the compressibility

of solutions, special precautions being taken to remove all traces of

gas from the liquid and to maintain a constant temperature during
each experiment. The observations were made at temperatures
between 10° and 35". For dilute solutions, the diiference between
the compressibility of water and that of the solution, or, as the author
terms it, the saline compressibility, is proportional to the concentration

whatever be the nature of the salt or the solvent. When a certain

concentration is reached, the compressibility, increases less rapidly

than the amount of salt dissolved, and if the behaviour of different

salts throughout is represented in curve form, all the curves are, after

suitable orientation, superposable. The compressibility of dilute

solutions is affected more by change of temperature than that of con-

centrated solutions, and usually m the reverse manner, so that for

each salt there generally exists a certain concentration for which the

compressibility remains unaltered by change of temperature. If the

same salt is dissolved in different solvents, the saline compressibilities

will be in the same order as the compressibilities of the pure solvents,

and the quotients of the saline compressibility divided by the com-
pressibility of the solvent will be all the same. H. C
Nature of Colloid Solutions. By C. E. Linebarger {Amer. J.

Sci. [3], 43, 218—223).—Colloid solutions differ from emulsions in

their power of diffusion, emulsions not having the power of diffusion,

but being subject only to the action of gravity. Diffusion, as has
been shown by Nernst, is due to osmotic pressure, and a solution that
diffuses should have an osmotic pressure. Osmotic pressure affords,

as Van't Hoff has shown, a means of determining molecular mass, and
determinations of the osmotic pressure of colloid solutions should
throw some light on the nature of the substances contained in such
solutions.

The author determined the osmotic pressures of two solutions of
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colloid tungstic acid, one containing 0*02467 gram and tne other.

Q-OIOO gram of tungstic acid in 1 c.c. As a mean of the two deter-

minations tlie molecular mass of colloid tungstic acid was found to be
about 1700, or nearly seven times 250, the number corresponding
with the simple molecule H2WO4. The colloid molecule would there-

fore consist of seven simple molecules in the case of tungstic acid,

and this is in keeping wnth the ordinary assumption that the molecules
of colloids are very large.

A colloid solution may be regarded as a step between a true solution

and a true emulsion. The colloid molecule is so much larger than'
the water molecule that it stands to reason that the properties of
colloid solutions must differ markedly from solutions of substances
which have a molecule but several times heavier than water. Hence
diffusion of colloids takes place slowly ; the osmotic pressure is small,

and there is only a slight lowering of the freezing point or raising of

the boiling point. H. C.

The Recognition of Changes of Curvature by means of a
Flexible Lath. By S. U. Pickering (Phil. Mag., 33, 436—466.)—
The author gives an exhaustive examination of four series of experi-
ments which shows that the use of a flexible lath and of parabolas
deduced from the experimental values leads to the same conclusions
as to the existence and position of any changes of curvature. He
first obtains a method for estimating the error of a drawing ; the
mean apparent error of the points, the number of points represented
as showing excessive errors, and the arrangements of errors with like

signs into groups are the three factors taken as constituting the total

error of the drawing, and this error should be very nearly identical

with the ascertained experimental error, if the drawing is to be accept-
able. In all the cases investigated, this is so when the drawing
represents the existence of the breaks in question, whereas a drawing
or parabola which obliterates them exhibits an error many hundred
and even thousand times greater than the experimental error. On
the other hand, the introduction of fictitious breaks into a curve which
is really continuous produces little or no reduction in the total error,

and such a drawing can, therefore, not be accepted as "the simplest
interpretation w^hich is in harmony with the experimetital error."

In the case of well-marked breaks, their position cannot be shifted
even a short distance without increasing the apparent error beyond
legitimate limits. Neither the position nor the existence of these
breaks are subject to the "taste" of the draughtsman. In the case
of a true break, it will appear consistently whatever form of plotting
be adopted

; six instances are given. The author also found that in
a case where two parabolas, showing a break, and containing together
seven constants, represented the results perfectly, a single parabola
obliterating the break, but with the same number of constants,
exhibited an error 25 times greater than the experimental
error.

The author adds a few words in answer to some additional remarks
of Riicker's on his interpretation of the densities of sulphuric acid.

S. U. P. •
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Velocity of Decomposition of Diazo-Compounds by Water.
By P. T. MuLLER and J. Hausser (Gom,pt. rend., 114, 549—552, 669—
671 and 760—763).—Diazo-compounds dissolved in water decompose
with evolution of nitrogen and formation of the corresponding phenol.

The reaction takes place slowly at the ordinary temperature, and
more rapidly as the temperature is raised. If a convenient tempera-

ture is chosen, it is possible to measure the velocity of the reaction by

measuring the volume of nitrogen liberated in a given time.

The authors find that the decomposition of 1 : 4-diazobenzenesulph-

onic acid obeys the ordinary laws of mass action, and takes place in

accordance with the equation dxjde = C(A — x), where x represents

the amount of nitrogen liberated in the time 0, and A the total amount
of nitrogen present. The constant C is independent of the concentra-

tion. The decomposition of the 1 : 3-acid does not take place in quite

so simple a manner, but may be expressed by the equation dxjdO =
(A — a;)(C + 2ke). The constant C varies with the concentration.

The decomposition of the meta-acid is also far more rapid than that

of the para-acid. Diazotoluenesulphonic acid (Me : SO3 : N2 =
1:2:4) behaves like the paradiazobenzenesul phonic acid, but the

behaviour of paradiazotoluene sulphate is like that of the meta-acid.

The exceptional behaviour of the two latter compounds is supposed

to be due to the inHuence of the phenol produced in each case. The
experiments were made at 64°. H. C.

Flameless Incandescence produced by Coal Gas. By F.

Parmentier (Govipt. rend., 114, 744—746).—The author has investi-

gated some of the conditions affecting the well known phenomenon
of incandescence produced when a mixture of coal gas and air such
as proceeds from an unlighted Bunsen burner is allowed to impinge
upon warm platinum. With platinum wire, the incandescence is more
intense, and the ignition of the gaseous mixture is more readily pro-

duced, the thinner the wire and the brighter and cleaner its surface.

The difference is doubtless due to the smaller loss of heat by conduc-
tion when the wire is thin, and the smaller loss of heat by radiation

when the surface is bright.

If platinum wire gauze is used, a ring of it concentric with the
axis of the burner rapidly rises to a red heat,'the gas above the gauze
next takes fire, and afterwards the gas below the gauze ignites also.

Under similar conditions, spongy platinum becomes dull red, but
the gaseous mixture is not ignited.

Platinum crucibles become hotter, and ignite the gaseous mixture
more frequently the smaller they are and the brighter their surface.

The larger the surface in proportion to the mass in the case of

crucibles, dishes, &c., the lower the temperature to which the metal
rises. Generally, any cause which tends to increase the loss of heat
by conduction, radiation, convection currents of air, &c., reduces the

temperature to which the metal is raised, and makes ignition of the

gaseous mixture less frequent. C. H. B.

New Laboratory Burner. By 1^. Teclu (J. pr. Chem. [2], 45,
281—286).—In summing up the points of an effective burner of the
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Bunsen type, the author insists on the necessity for (1) a tube which
shall be wide enough to admit of the influx of sufficient air, but not
wide enough to diminish the pace of the stream of gas

; (2) a tube
long enough to ensure sufficient time for the complete mixture of the
air drawn in with the gas

; (8) the substitution of a screw-cock for

the usual gas-cock
; (4) an air inlet which shall have as large a

surface as possible, and be concentric with the ascending column of

gas. It is claimed that the burner here depicted combines these

qualities, and can be used either as an ordinary Bunsen burner or a
" solid flame " burner by regulating the air supply.

The combustion tube a is 10 cm. long and 10mm. in diameter; the
mouth of the funnel-shaped portion b is 2'5 cm. in diameter; the

section of the funnel represented at AB will serve to explain how the
tube is fixed on to the gas jet d by means of the screw cc. The
regulating plate / is 3 cm. in diameter, and can be screwed up and
down on the tube d. The screw Jc serves to regulate the gas supply.
The gas jet e is 4 mm. long and 0*5 mm. wide, and is 2 cm. up the
combustion tube. The tube by which the gas enters is 3*5 mm. in

diameter. A. G. B.

Inorganic Chemistry,

Solubility of Iodine in Chloroform. By W. Duncax (Pharm.
J. Trans., 51, 544).—Although the statements in the books imply
that iodine is freely soluble in chloroform, the author finds that at
10", 1 part of the iodine requires for solution as much as 566 parts
of chloroform. R. R.
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Action of Sulphur on Metallic Solutions. By J. B. Sen-
DERKNs (Bull. Soc. Ghim. [3], 6, 800—807).—Oxides of the alkalis

and allvaline earths, when boiled with sulphur and water, react ac-

cording to the equation :

—

3M'0 -f- nS + ^H^O = 2M'S«_2 + M'S^Oa + ajH^O,

when the solutions are concentrated ; with weaker solutions, a greater

amount of thiosulphate is formed from the decomposition of poly-

sulphides, and hydrogen sulphide is liberated; but, under the most
favourable conditions, not more than half of the alkaline polysulph-

ides is so converted, even after prolonged boiling. When sulphur

is triturated with mercurous oxide, the mixture inflames, and sulph-

urous anhydride with mercuric sulphate and sulphide are formed
;

with chromic anhydride, it behaves similarly, and the residue, treated

with water, affords chromic chromate and chromic sulphate, although

an aqueous solution of the anhydride is hardly affected by sulphur.

Silver oxide and carbonate are slowly decomposed by sulphur in

presence of water at the normal temperature, and at 100° the action

is complete : silver sulphate being formed, which subsequently de-

composes into silver sulphide and hydrogen sulphate ; the corre-

sponding cuprous and cupric compounds also suffer decomposition
when so treated, cupric sulphide being produced in each case. On
boiling the oxides and hydroxides of mercury, lead, bismuth, cad-

mium, nickel, and cobalt with sulphur in water, their sulphides and
sulphates are obtained, the cobalt reacting less readily than the

nickel compounds, and yielding in addition some thiosulphate.

Manganese and magnesium hydroxides afford their sulphides and
thiosulphates, the compound MgSa being formed in the latter case.

The oxides of iron, zinc, and tin are not affected by this treat-

ment, neither are the sulphates, nitrates, and chlorides of the alkalis,

the alkaline earths, and of nickel, cobalt, cadmium, lead, and mer-
cury; but the corresponding salts of silver and copper are slowly
decomposed in the cold, and rapidly on boiling, with formation of

argentic and cupric sulphides.

Solutions of acetates of the alkalis and alkaline earths are de-

composed on boiling with sulphur ; hydrogen sulphide, and acetic acid

are liberated, and a thiosulphate is formed, while alkaline carbonate
and bicarbonate solutions are decomposed below 100'^ with evolution

of carbonic anhydride and hydrogen sulphide and formation of a
thiosulphate.

Sulphur reduces boiling potassium chromate solution ; hydrogen
sulphide is given off, chromium sesquioxide is precipitated, and potas-

sium thiosulphate is formed. Potassium dichromate solution affords,

in like manner, chromium chromate with potassium sulphite and
sulphate; argentic and mercuric chromates are also attacked, but the

lead salt is unaffected.

Sulphur decomposes boiling solutions of sodium and calcium sili-

cate with formation of polysulphides, of some thiosulphate, and evo-

lution of hydrogen sulphide, while sulphur, boiled with powdered
glass, determines a similar reaction which is prevented by a previous

addition of hydrochloric acid.
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The antlior is unable to confirm the statement that sulphur and
water react at 100° to form hydrogen sulphide and snlphurons an-

hydride, and he considers the evolution of hydrogen sulphide, under
such circumstances, to be due to the action of the sulphur on the

glass vessels used. T. G. IS".

Preparation of Crystallised Hydroxylamine. By L. Crismer
(Bull Soc. Ghim. [3], 6, 798; compare Abstr., 1890, 558).—A mix-
ture of dr7 hydroxylamine zinc chloride (10 grams), and anhydrous
aniline (20 c c), is distilled under a pressure of 20 mm. on a water-r

bath. The distillate of hydroxylamine, which crystallises on cooling,

is washed with ether, care being taken to prevent access of moist air.

Or dry ammonia gas is passed thi-ough absolute ether holding the

zinc salt in suspension, and the decanted ethereal solution of hydr-
oxylamine is subsequently distilled under reduced pressure, when
crystals are obtained. The author confirms Lobry de Bruyn's obser-

vations on the crystals (this vol., p. 402). T. G. N.

Combination of Ammonia with Boron Bromide and Iodide.
By A. Besson (Compt. rend., 114, 542—544).—Ammonia gas combines
directly with boron bromide with great development of heat and partial

conversion into boron nitride. In order to obtain a definite compound,
all rise of temperature must be avoided. If dry ammonia, cooled to 0",

is passed info a solution of boron bromide in dry carbon tetrachloride,

cooled to 0°, a white, solid substance separates, and at the end of the

reaction the solvent is expelled by means of a current of dry air at
60—60°. The product is amorphous, and has the composition
BBr3,4NH3. At 10° it absorbs more ammonia, but the excess is ex-

pelled in a current of dry air. When heated in dry hydrogen, de-

composition begins at about 150°, without sublimation, the products
being boron nitride and ammonium bromide. The compound is also

decomposed by water and alkalis.

Boron iodide, under similar conditions, yields a white, amorphous
compound, B 13,5X113, which becomes brown when exposed to light, a
small quantity of iodine being liberated. It is also decomposed when
heated in a current of hydrogen, iodine being liberated, and it is

decomposed by water. In a current of dry ammonia, the com-
pound B[3,5NH3 absorbs the gas rapidly, and yields a liquid ap-
proximately of the composition Br3,15NH3; but even at 0° this

compound is unstable, and in a current of dry air it gradually loses

ammonia, and is reconverted into the original compound.
Boron iodide forms a crystalline compound with hydrogen phos-

phide.

In the preparation of boron iodide by the action of hydrogen iodide
on amorphous boron obtained by the method of Deville and Wohler,
only a small portion of the boron is attacked, and this portion seeras
to be a more active variety than the remainder of the boron.

C. H. B.
Carbon Chlorobromides. By A. Besson (Compt. rend., 114,

222—224).—Bromine and chloroform in molecular proportion are
heated in strong, sealed tubes for two hours at 225° ; on opening the
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tubes, a. gas is given off consisting chiefly of hydrogen bromide ; the

heatiug is continued for some hours at 250°, after which the gas
disengaged is mostly hydrogen chloride; the reaction terminates

at 275°.

The three chlorobromides indicated by theory are thus obtained and
can be separated by fractionation. The chlorobromide CClaBr fuses at
— 21". The substance CCl2Br2 crystallises in fine needles melting at
22^"

; it distils at about 135°
; its density at 25° is 2-42. Its odour

resembles that of chloroform ; it volatilises very rapidly at the

ordinary temperature, and its vapour tension is 21 mm. at 16°, 31 mm.
at 30°, and 268 mm. at 100°.

The chlorobromide CClBrg crystallises from its ethereal solution in

transparent plates which melt at 55°
; it distils at 160° with slight

decomposition. It has the consistency of wax when melted ; its odour
recalls that of carbon tetrabromide. It is very soluble in ether,

chloroform, carbon tetrachloride, carbon bisulphide, and benzene, less

soluble in alcohol. Its density at 15° is 2*71. Attempts to obtain

this substance as a brominated derivative of methyl chloride have
failed.

The compound CHBrgCl is easily obtained, but when this is heated
with bromine at 250°, it yields bromoform and carbon tetrabromide

;

by carrying out the reaction at 200—225°, crystals have been obtained
melting at 75°, and apparently consisting of a mixture of the com-
pounds CClBr3 and CBr4, which are probably isomorphous, and have
not been completely separated. W. T.

Action of Ammoniuni Chloride at its Dissociation Tempera-
ture on Silicates. By E. A. Schneider and F. W. Clarke (Ber.,

25, 883—88d).—In the course of a research on the constitution of

natural silicates (Abstr., 1891, 529, and this vol., p. 125), the authors
specially examined the action of dry hydrogen chloride on these

compounds. For the sake of convenience, they now employ am-
monium chloride. The following is the method of working :—

A

mixture of the finely-powdered silicate (1 gram) and dry ammonium
chloride (10 grams) is heated in a platinum crucible at the tempera-
ture at which the ammonium chloride is rapidly volatilised, but below
the dehydration temperature of the silicate. When all the ammo-
nium chloride is volatilised, the residue in the crucible is extracted
with water and the solution analysed. In some cases the residue is

treated two or three times with ammonium chloride before extracting
with water.

Olivine and xanthophyllite var. waluewite are scarcely attacked by
ammonium chloride or by dry hydrogen chloride, although easily

decomposed by the aqueous acid. On the other hand, the action on
serpentine, klinochlor, and leuchtenbergite is considerable. The
above silicates contain magnesia as a chief constituent. The silicates

of the latter group probably contain the radicle -Mg'OH ; whilst

those of the first group do not. This reaction may possibJy be used
to determine the presence of the group -Mg'OH.
Of silicates which do not contain magnesia : natrolite,

AlsSiaOiaNaaHi,
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after treatment three times with am.moniuni chloride, yielded 9*5 per
cent, of sodium oxide as sodium chloride

;
prehnite, AlaSiaOiaCagHa,

gave only 1*72 per cent, of calcium oxide as chloride ; woUastonite,
CaSiOs, and pectolite, Caa^aHSisOg, are attacked energetically by
ammonium chloride, and gave respectively 36*98 per cent. CaO and
20'5 per cent. CaO, 695 per cent. NagO, and 0"54 per cent. MnO as
chlorides. Here the action of dry hydrogen chloride is not dependent
on the presence or absence of hydroxyl groups in these silicates.

The authors have also examined the action of ammonium chloride

on various phosphates. Lazulite and turquoise are scarcely attacked
;

dufrenite is attacked energetically, and a considerable quantity of

ferric chloride is formed. E. C. R.

Definite Alloys of Sodium. By Joannis (Gompt. rend., 114,
585—587).—The author has previously shown that when an excess of
lead is brought in contact with sodammonium, a compound

Pb4N'a,2NH3

is obtained (this vol., p. 275). When the sodammonium is in excess,

and the product is repeatedly washed with liquefied ammonia until

excess of sodium is removed, the residue is a mixture of sodium
amide, NH2Na, and a perfectly definite alloy, PbN'a. The alloy is

readily obtained pure by the action of liquefied ammonia on a mixture
of lead and sodium in atomic proportions. It is decomposed by
water with formation of sodium hydroxide and liberation of lead in

black flakes. When exposed to air, it rapidly becomes hot.

The potassium alloy is formed under similar conditions, and is

more easily obtained in consequence of the greater solubility of potas-

sium amide in liquefied ammonia. It has the composition PbaK.
An alloy of sodium and bismuth, BiNag, is obtained by the action

of sodammonium in excess on pure bismuth. It forms a bluish-

black granular mass, takes fire when exposed to air, and is decom-
posed by water with evolution of practically pure hydrogen. The
analogy between the composition of this alloy and that of ammonia,
phosphine, and hydrogen arsenide is of considerable interest.

An alloy of sodium and antimony, SbNaa, is obtained in a similar

manner. It oxidises very easily, takes fire when exposed to air, and
is decomposed by water with evolution of pure hydrogen.

C. H. B.

Salts of Csesimn containing 3 Atoms of Halogen to 1 of
Metal. By H. L. Wells and S. L. Penfield (Amer. J. Sci., 43,
17—32; compare Remsen, this vol., p. 779).—The compounds Csia,

CsBrl2, CsBrJ, CsClBrI, CsClJ, CsBrg, CsClBrz, and CsClaBr are

obtained on dissolving, with the aid of heat, the appropriate normal
caesium halogen salt, and the halogen or halogens indicated by the

formulae, in a convenient quantity of water, or, in the single case of

CsBrIg, in dilute alcohol, and cooling until crystallisation occurs.

The five compounds containing iodine are much more stable than the

others, and will bear long exposure to the air at the ordinary tem-
perature, but with very slight superficial change.

VOL. LXii. 3 g
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The three compounds containing no iodine usually become white
on exposure for a few hours ; but the stability of the compounds does
not entirely depend on the volatility of the halogens contained in

them. All the compounds except CsBrIg can be recrystallised from
alcohol or from a mixture of alcohol and water. They form iso-

morphous, orthorhombic crystals, and a very remarkable relation

exists between those containing iodine, the ratio of the two axes
remaining nearly constant throughout, whilst the third varies.

Exactly the same relations exist between the compounds containing
no iodine, but in this series the ratio between the two constant axes
varies slightly from the corresponding ratio in the iodine compounds.
If an arrangement according to molecular weights is made with all

the compounds containing bromine, or in a like manner with all those

containing chlorine, a symmetrical series of axial ratios is not formed.
This leads to the conclusion that the two series indicated have a
special significance, and that iodine, with the highest atomic weight,

plays an important part in the constitution of the first, whilst bromine
acts in the same way in the second. Since several of the compounds
contain only a single halogen atom of highest atomic weight, it

follows that a single atom throughout exerts an influence on the sym-
metry of the series. This peculiar part, played by an iodine or

bromine atom, may be explained by supposing it to be closely united
either with caesium or with one of the other halogen atoms. It seems
probable from these considerations that the three halogen atoms in

the compounds do not occupy similar positions in the molecules, and
consequently that the salts described are not compounds of trivalent

caesium, but have some other structure.

The following table gives the chief properties of the compounds,
which are well characterised :

—

Series with iodine

—

CsL,

CsBrlo.
CsBrgi
CsClBrI
CsClsI

Series without iod

ine

—

CsBr,
CsClBr.^

CsClaBr

Colour.

Brilliant black

Dark reddish-brown.

.

Deep cherry-red
Dark yellowish-red .

.

Deep or pale orange.

.

Yellowish-red
Pale yellowish-red . .

.

Bright yellow

Melts in

open tube.

210°

208
246
238
238

whitens
whitens
whitens

Melts in

closed tube.

201—208°
155—190
243—248
225—235
225—230

180=

191

205

Completely
decomposes.

330°

260
320
290
290

160
150
150

Attempts to prepare the other two possible salts, CsCll2 and CsCls,

were unsuccessful.

The crystallographic properties of the compounds above described
harmonise with the view advanced by Remsen (loc. cit.) to explain the
composition of double halogen salts, namely, that two halogen atoms
can behave as bivalent oxygen. Gr. T. M.
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Organosols. By B- A. Schneider (Ber., 25, 1164—1167).—The
author applies the term "organosol" to the solution of a colloid in

an organic liquid, he also adds the formula of the colloid and, in

brackets, the name of the solvent.

Organosol AU2S2 (ethyl alcohol) is prepared by mixing an aqueous
solution of aurosoauric sulphide (1'514 grams per litre) with 3 vols, of

absolute alcohol, and dialysing this solution in absolute alcohol ; the
organosol closely resembles the hydrosol, but is more stable.

Organosol AujS (ethyl alcohol) is obtained in a manner similar to

the preceding, but the solution, which is straw-coloured, only con-
tains 0001 per cent. AugS.

Organosol Ag (ethyl alcohol) is formed by the dialysis of the

hydrosol in absolute alcohol, or by adding alcohol to the hydrosol,

allowing it to coagulate, filtering by means of a Pasteur's tube, and
dissolving the silver in absolute alcohol. A solution containing
0*1746 per cent. Ag is opaque, in layers of 2 mm. in thickness ; on dilu-

tion, the colour is greenish-blue and finally yellowish-green in trans-

mitted light, and violet-brown in reflected light. On distilling off

the alcohol, the silver is deposited as a golden-yellow mirror.

The author suggests that it may be possible to explain the varia-

tions in colour of silver solutions by known optical laws without
assuming the existence of allotropic modifications. J. B. T.

Preparation of Pure Colloidal Silver. By E. A. Schneider
{Ber., 25, 1281—1284).—Solutions of ferrous sulphate (150 grams
of the salt in 500 c.c. of the solution) and of sodium citrate (280
grams of the salt in 700 c.c. of the solution) are mixed, and poured
into a 10 per cent, solution of silver nitrate (500 c.c). Day-light
need not be excluded, but it is advisable to divide the mixture into

five equal portions, as small quantities can be dealt with more easily

than large. At the end of half an hour the supernatant liquid is

removed from the precipitated colloidal silver with a pipette, and the
silver is thrown on to a filter (Schleicher and Schiill's No. 590 paper),

filtered under diminished pressure, and dissolved on the filter in the
minimum quantity of water ; solutions may be thus obtained contain-

ing 20 grams of silver per litre. To this solution absolute alcohol is

added with agitation until coagulation is perceptible, and, after

remaining for several days, the colloid is filtered under a diminished
pressure of 10—20 mm. on a Pasteur filter-tube, when it forms a
beautiful, iridescent incrustation. Colloidal silver in this state of
purity is soluble in alcohol, and cannot, therefore, be washed with this

liquid to remove the last traces of crystalloids. By this method, a
product containing only 0"3—0*5 per cent, of iron salts is obtained.

A. R. L.

Action of Light on Silver Chloride. By A. B^champ (BuU.
Soc. Chivi. [8], 6, 836—840).—The author investigated the action of

light on silver chloride under water in 1853, and found that after four
days' exposure the silver chloride lost nearly 2 per cent, by weight,
whilst the water precipitated silver nitrate and decolorised indigo.

On fusing the altered silver chloride, it formed a lower horny, yellow,

S 9 2
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transparent laver and an npper black, porous mass. (Compare Abstr.,

1891, 1420.)
" T. G. N.

Separation of Barmm from Strontium Salts. By Adrian
and BouGAREL (/. Fharm., 25, 345—348). If to a solution of a
strontium salt containing barium there is added an excess of precipi-

tated calcium sulphate, after a few hours' contact, with occasional

stirring, the barium is completely removed from solution. Calcium
is substituted for the barium, but can be removed by a couple of
crystallisations. On these data, the authors found a commercial
process commencing with commercial strontium carbonate or hydr-
oxide, nitric acid, sodium carbonate, and calcium sulphate, and pro-

ducing pure strontium carbonate, from which other pure strontium
salts can be obtained, and commercial sodium nitrate. The process
is equally applicable to strontium chloride, acetate, &c. J. T.

Nitrides of Barium and Strontium. By Maquenne (Comj)t.

rend., 114, 220— 222).-—A current of nitrogen is passed, at a red heat,

over an electrolytic amalgam of barium or strontium contained in an
iron or nickel boat, when a product is obtained consisting of barium
or strontium nitride, excess of the corresponding metal, finely divided

iron or nickel from the boat, a little mercury, and a trace of baryta or
strontia formed during the manipulation of the amalgam.

The quantity of hydrogen liberated on treating the mass with
water is very variable ; it is evidently derived from the action of water
on the free barium or strontium present.

Correcting for the impurities found, barium nitride gives from S'SO"

to 5"97 per cent, of nitrogen, and strontium nitride similarly gives
9*96 per cent. The formulae N2Ba3 and N^Sra require 6*38 and 9*64

per cent, respectively.

Barium nitride does not give ethyl bases with alcohol. At a red
beat, it reacts energetically with carbonic oxide, with production of

baryta and barium cyanide.

Strontium nitride, under similar conditions, gives but a trace of

cyanide.

This property of barium nitride explains the synthesis of barium
cyanide from nitrogen, carbon, and baryta at a red heat. W. T.

Action of Magnesium on Chlorides. By K. Seubert and A.
Schmidt {Annalen, 267, 218—248).—The authors have studied the

action of magnesium at various temperatures on the chlorides of a

large number of elements ; in some cases neutral, acid, and ammo-
niacal aqueous solutions of the chlorides, containing about I per cent,

of the metal, were employed ; in others the anhydrous chloride wa&
used, and under these conditions a very violent reaction generally

took place. It was nftticed that, in some cases, the reduction of acid

aqueous solutions of chlorides is not so effectively acccmplished when
the magnesium is employed in the form of filings as when it is used

in the shape of small blocks or cubes.

The following is a nummary of the rfesults of the investigation :

—

Family I : Grov^ A.—Aqueous solutions of the chlorides of the
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alkalis are not acted on by magnesium under any conditions
; at a

red heat, especially in an atmosphere of hydrogen, the chlorides are

reduced to the corresponding metal, lithium being more readily acted

on than sodium chloride, and the latter more readily than potassium
chloride. Group B.—From neutral aqueous solutions of cupric chloride

cuprous oxide is precipitated, from acid solutions copper is precipi-

tated, and from ammoniacal solutions copper is precipitated, whilst

cuprous chloride remains in solution ; the anhydrous chloride is re-

duced to metal. The chlorides of silver and gold are readily reduced
to metal, both in the dry and in the wet way.

Family II : Group A.—The chlorides of calcium, strontium, and
barium are not decomposed by magnesium in aqueous solution ; at a
red heat, and in a stream of hydrogen, they are reduced to the corre-

sponding metal, and the more readily the lower the atomic weight of

the metal. Group B.—The chlorides of zinc and cadmium give in

neutral solution both the metal and the hydroxide, but from acid

solutions only the metal is precipitated ; in ammoniacal solution, zinc

chloride gives both the metal and the hydroxide, but cadmium
chloride yields only the metal. Mercuric chloride, in neutral and in

acid solution, is first reduced to mercurous chloride and then to the
metal. When the anhydrous chlorides are heated with magnesium,
they are reduced to the corresponding metals.

Family III : Group A.—Anhydrous boron chloride is reduced to

boron, with formation of magnesium boride. Aluminium chloride is

not acted on in acid solution, but in neutral solution the hydroxide is

precipitated ; at a red heat it is reduced to metal. Group B.—Thallious

chloride is reduced to metal both in the dry and in the wet way.
Family IV: Group A.—The chlorides of carbon and of silicon are

reduced to the corresponding elements, but titanium chloride seems
to be converted into the sesquichloride. Group B.—From a neutral

solution of stannic chloride, stannic acid is precipitated, but both the
chlorides of tin are reduced to metal in acid solution. Lead chloride

invariably gives the metal.

Family V.—The chlorides of phosphorus, arsenic, antimony, and
bismuth are reduced to the corresponding element at a red heat ; in

acid solution, the chlorides of arsenic and antimony give the corre-

sponding element, and also its hydroxide, but bismuth chloride gives
only the metal.

Family VI : Group A.—From a neutral solution of chromium
chloride the corresponding hydroxide is precipitated, but no reaction

occurs in acid solution. The anhydrous chlorides of chromium,
molybdenum, tungsten, and uranium are reduced to the corresponding
elements at a red heat. Group B.—Chloride of sulphur yields sulphur
when it is heated with magnesium.

Family VII : Group A.—In neutral, and in ammoniacal solution,

manganese chloride is converted into manganous hydroxide, but no
reaction takes place in acid solution ; at a red heat, the anhydrous
chloride is reduced to metal.

Family VIII.—From neutral solutions of the chlorides of iron,

cobalt, and nickel the lower hydroxides are precipitated ; the chlorides

of cobalt and nickel show the same behaviour in ammoniacal solution.
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Acid solutions of iron and cobalt chloride are reduced to the corre-

sponding metal, but nickel chloride is not acted on. Platinic chloride

is always reduced to metal. All the chlorides of this group are

reduced at a red heat.

Magnesium can be advantageously employed instead of zinc for the
precipitation of antimony and tin from solutions of their chlorides

;

reduction takes place more quickly than when zinc is used, and no
contamination with lead is to be feared. The great purity of mag-
nesium prepared electrolytically and its more rapid action render it

very suitable for various other purposes for which zinc is usually

employed ; as, for example, for the reduction of ferric to ferrous salts

in the estimation of iron volumetrically. F. S. K.

Cadmmm Sulphides. By G. Buchner (Ghem. Zeit., 15, 329—
331).—The author has made several practical experiments with the
various modifications of cadmium sulphide. The a-sulphide : A heavy
precipitate produced by hydrogen sulphide in neutral, or faintly acid^

cadmium solutions. It has a very bright, lemon-yellow colour, and
makes a good covering paint. Mixed with white, the colour becomes
pure yellow, but never reddish. Its sp. gr. varies from 3906 to 4'147.

It probably crystallises in the same form as greenockite (native cad-

mium sulphide). Strong heating or rubbing, or treatment with zinc

chloride, or nascent hydrogen changes it into the yS-modificatioUy

whilst fusion with salphur makes it pass into the ^-state.

Exposed to the influence of light and air, the compound is slowly
oxidised to cadmium sulphate, but when made into paint the colour

is very permanent. On heating, the sulphide gradually becomes deep-
yellow, orange, carmine-red, and finally dark violet-red, but on cool-

ing it slowly regains its original colour, unless the heat has been too

strong and partial oxidation to cadmium oxide has taken place.

The ^-sulphide : A heavy precipitate produced by hydrogen sulphide
in strongly acid solutions. Its colour is very bright, and not unlike red

lead. It makes a good covering paint and, when mixed with white,

produces a reddish colour. Its sp. gr. is greater than the yellow
variety, and varies from 4*492 to 4"513. When heated with acids, it

changes into the a- form, before dissolving. Prolonged heating also

has that effect. When perfectly free from any a- admixture, it is

not oxidised either in the dry or moist state, by the combined influence

of light and air. When made into paint, its colour is absolutely per-

manent, even in strong daylight.

Cadmium sulphide obtained, say, during an analysis, is very often

a mixture of the a- and y3-modifications. For practical painting-

purposes, these, or their mixtures are, according to the author, the

only admissible ones.

The 7- or soluble sulphide : Colloidal cadmium sulphide is formed
by treating a solution of cadmium iodide with hydrogen sulphide.

The liquid becomes deep-yellow without giving a precipitate, which,

however, immediately forms on the addition of an acid or even of am-
monium chloride.

The same sulphide is also produced when freshly precipitated and
washed c-sulphide is suspended in water and treated with hydrogen
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sulphide. The sulphide slowly dissolves, and does not readily re-

precipitate, even on boiling. The addition of alum or potassium

sulphate causes the sulphide to precipitate as the ^-modification.

The ^-sulphide : A bulky, yellow precipitate produced by treating

an ammoniacal solution of cadmium hydroxide with hydrogen sulphide.

After being dried, it forms amorphous, resinous lumps of a dark,

reddish-brown colour. L. de K.

Double Halogen Salts. By I. Remsen (Amer. Chem. J., 14, 81

—

89 ; compare Abstr., 1889, 934).—A further investigation of the double

halogen salts of several metals (see next abstract, and pp. 780, 784,

788) confirms the law that "when a halogen salt of any element

combines with a halogen salt of an alkali metal to form a double salt,

the number of molecules of the alkali salt which are added to 1 mol.

of the other halogen salt is never greater, and is generally less, than

the number of halogen atoms contained in the latter." To this law,

which is in accordance with the hypothesis of the double halogen

atom acting as a bivalent group, there are but few exceptions ; in

fact, only three or four out of over 400 cases ; and the author explains

these by suggesting that three halogen atoms, in which each halogen

atom is trivalent, may possibly form together a trivalent group.

Such an assumption makes it possible to regard the double halogen

salts as constituted similarly to other compounds, and removes the

need of classifying them amongst the so-called molecular compounds.
G. T. M.

Double Halogen Salts of Lead. By C. H. Hertt (Amer. Chem.

/., 14, 107—126; compare preceding abstract).—The author finds

that of the five doable iodides of lead and potassium, Pbl2,KI,

Pbl2,4KI, PbI„2KI + 4H2O, Pbl2,2KI + 2H2O, and SPbIs, 4KI +
6H2O, described by Boullay, Ditte, and Berthelot, only one exists.

This is the salt KPbl3,2H20, which loses its water of crystallisation

at 110°, and is decomposed, with evolution of iodine, at 810°. The
corresponding sodium salt, NaPbls, crystallises in small needles, and
is very deliquescent.

The double bromide of lead and potassium, KPbBrg -H H2O,
crystallises in large, colourless plates ; but the corresponding sodium
compound could not be separated. The double chloride of lead and
potassium, KPbCls, crystallises in slender, white needles which are

anhydrous ; the double chloride of lead and sodium does not appear

to exist.

All the salts described are decomposed by water, and, in order that

they may exist in solution, a certain minimum amount of alkali

halogen salt must be present, this amount varying inversely as the

atomic weight of the halogen atom present in the compound. The
quantity of the halogen salt of lead dissolved by the alkali halogen

salt increases with the atomic weight of the halogen. Only a very

small quantity of lead fluoride dissolves in a solution of potassium

fluoride, a larger quantity of lead chloride in potassium chloride solu-

tion, a still larger quantity of lead bromide in potassium bromide
solution, and, greatest of all, lead iodide in potassium iodide solution.

On the other hand, the number of molecules of water of crystallisa-
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tion contained in the double halogen salts decreases with the atomic
weight of the halogens, thus : KPbIa + 2H3O, KPbBrg + H2O, and
KPbCla.

All the double halogen salts of lead and the alkalis admit of their

constitution being expressed by formuloD in which two halogen atoms
play the part of the so-called linking oxygen atom, and are conse-

quently in harmony with Remsen's law of combination of alkali

halogen salts with the halogen salts of other metals. G. T. M.

Mercurous Hypochlorsulphite. By J. E. Gilpin (Amer. Chem.
J"., 14, 182—184; compare Remsen, this vol. p. 779).—In connection
with the work on double halogen salts, it was considered important to

ascertain the molecular weight of one of them by determining the

specific gravity of its vapour. To this end the coinpound SCl2,Hg2Cl2,

described by Capitaine (/. -pr. Chem., 18, 422), was employed; but it

was found to dissociate on heating, its constituents recombining when
the temperature was lowered. G. T. M.

Samarmm. By L. de Boisbaudran (Compt. rend., 114, 575—577),—The author has previously described three lines, \466'2, \462'7.

and X 459'3, seen when the spark from a coil with a long wire is

allowed to play on the surface of solutions containing samarium, and
also a band at X611—622, seen when the current is reversed.

Some pure samarium, prepared by Cleve, was fractionated with
ammonia. The three lines are no longer visible in the tail fractions,

are feeble in the middle, but somewhat stronger in the head fractions.

The band 611—622 is strongest in the head fractions, but is still

visible in the tail ; even at the head it is less brilliant than the orange
band of samarium. Like the bands of Z/s, the band 611—622 gains

in brilliancy when the spark impinges on the centre of the liquid

instead of at the side, whilst the orange band becomes somewhat less

brilliant. Ferric chloride reduces the intensity of the orange band,
but has still more effect on the band 611—622.

The three well known bands of samarium show marked differences

in intensity when the point of impact of the spark on the liquid is

altered. It is possible that there is a relation between the band
611—622 and the narrow band observed by Crookes in mixtures of

basic yttrium and samarium sulphates. The author has observed the

same, or an analogous, ray with many products ; its position varies

distinctly with the nature of the solid solvent employed. It is

accompanied by a feebler and more refrangible ray. Lanthanum
sulphate, with a little samariferous gadolinite, shows the stronger

ray at 612*7, and the weaker at 619*6. Crookes gives 609 for his ray,

but the difference in position may be due to the difference in the

nature of the solvent. C. H. B.

Double Halogen Salts of Manganese. By C. E. Saunders
{Amer. Chem. J., 14, 127—151 ; compare Remsen, this vol., p. 779).

—In attempting to prepare double chlorides of manganese and lithium,

and also of manganese and magnesium, a substance was obtained

which proved to be manganous chloride with 2 mols. H2O instead of
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4 mols., whicli is the normal number. The substance forms slender,

ilionoclinic prisms, and resembles ordinary manganous chloride,

except that it does not lose water of crystallisation when dried over

calcirm chloride.

Manganous chloride combines with the chlorides of potassium,

rubidium, and caesium ; but, following the groups of metals according

to the periodic system, appears incapable of combining with any of

the chlorides between caesium and magnesium. The latter, however,

marks the commencement of a new series, with every member of

which manganous chloride can probably combine. The explanation

of these facts is simple, if we assume that the acidic and basic powers

of manganous chloride are about equal to those of strontium chloride,

and that, in its compounds with the chlorides of potassium, rubidium,

and caesium, manganous chloride acts in its acidic capacity, whilst in

its compounds with the chlorides of magnesium (zinc ?), cadmium,

&c., it acts in its basic capacity. Taking this view, it is easy to

understand the break occurring between the two series.

The following table gives the double chlorides of manganese and
potassium, ammonium, rubidium, and magnesium investigated by the

author, and shows that there is a well marked regularity in the

series.

KMnCl, + 2H2O (triclinic). —
— (NH4)2MnCl4 + 2HnO (mouo-

clinic).

— RbsMnCU + 2H2O (triclinic).

CsMnCla H- 2H2O (ortho- CsoMnCU 4- 2H2O (triclinic).

rhombic).
MnsMgCls + 12HoO.
MnaMgBre + I2H2O.

Special efforts were made by the author to obtain both the missing

compounds from the left-hand series, but without success. The
entire dissimilarity in crystalline system and habit between the potas-

sium and caesium salt is remarkable, and indicates that, although

chemically analogous, the compounds are not really very closely

related to each other. G. T. M.

Nickel Potassium and Cobalt Potassium Fluorides. By C.

PouLENC (Gompt. rend., 114, 746—749).—When nickel chloride is

heated with potassium hydrogen fluoride, decomposition takes place

with evolution of hydrogen fluoride and considerable intumescence.

The mixture is heated for about an hour at 220°, and afterwards is

kept in fusion for about 10 minutes, and then cooled very slowly. The
product is treated with water in order to remove potassium chloride,

and nickel potassium fluoride, NiFjjKF, is obtained in beautiful, green
plates of sp. gr. 3"27. The compound is easily soluble in water, very
slightly soluble in methyl or ethyl alcohol, insoluble in benzene and
terebenthene. It dissolves in cold hydrofluoric acid and also in nitric

and hydrochloric acids, the solubility in the latter cases increasing

with the temperature. In contact with ammonia, the double fluoride

gradually becomes violet-blue ; when heated in presence of air,
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potassium fluoride volatilises, and crystallised green nickel oxide is

left ; hydrogen reduces the salt at a red heat ; fused alkaline carb-

onates produce nickel oxide and an alkaline fluoride
; fused potassium

hydrogen sulphate produces nickel sulphate and potassium fluoride.

Cobalt chloride, under similar conditions, yields cobalt potassium

fluoride, CoF2,KF, in garnet-red, crystalline plates of sp. gr. 3*22. In
general properties it is strictly analogous to the nickel compound, but
in its preparation alcohol must be used instead of water for the ex-

traction of the potassium chloride in consequence of the difficulty of

removing the water from the crystals of the double fluoride.

C. H. B.
Rhodosochromium Salts. By S. M, Jorgensen (J. pr. Chem. [2],

45, 260—274; compare Abstr., 1885, 23).

—

Rhodosochromium chloride

(roseochromium chloride) (HO)3(Cr2,6N'H3)Cl3 + 211^0, is formed
when a solution of chromammonium chloride in ammonium chloride

oxidises spontaneously in sealed flasks ; in the author's case, the change
was allowed to progress for four years ; at the end of this time, the

mixture of rhodosochloride and ammonium chloride crystals which
had separated were washed by decantation with successive small
quantities of cold water acidified with hydrochloric acid, until all the

ammonium chloride was dissolved ; the rhodosochloride was then dis-

solved in water, reprecipitated by a saturated solution of ammonium
chloride, and washed first with hydrochloric acid diluted with three

times its volume of water, and finally with alcohol. The new salt

crystallises in crimson, microscopic prisms ; it gradually loses 1 mol.

HoO over oil of vitriol, and is slowly decomposed at 100°. One part

of the salt dissolves in 10*6 parts of water at 18° ; the solution de-

composes when heated, becoming first grey, then green, and finally

depositing all the chromium as hydroxide. Even at the ordinary
temperature, the aqueous solution becomes alkaline and much bluer

after 24 hours, and in a longer time deposits chromium hydroxide.
The following reactions are obtained with a 4 per cent, cold aqueous
solution, freshly prepared ; unless otherwise stated, the precipitates are
crimson and crystalline. Dilute nitric acid precipitates the nitrate

even in very dilute solutions ; concentrated hydrochloric acid yields

no precipitate; concentrated hydrobromic acid throws down the
bromide ; solid potassium iodide causes the iodide to separate ; dilute

sulphuric acid, in the presence of alcohol, precipitates the hydrogen
sulphate; ammonium sulphate precipitates the normal sulphate when
the solution is stirred ; sodium dithionate gives a precipitate which is

doubtfully crystalline ; hydrofluosilicic acid gives a doubtfully crys-

talline, bulky precipitate ; hydrogen platinochloride gives a buff pre-

cipitate ; mercuric chloride gives a lilac precipitate ; hydrogen auro-

chloride gives almost immediately a brilliant, red-brown precipitate

;

potassium chromate precipitates a brilliant, red-brown chromate

;

potassium dichromate gives a voluminous, orange-yellow precipitate
;

sodium pyrophosphate gives a precipitate which dissolves in excess
;

disodium hydrogen phosphate gives no precipitate save in the presence

of ammonia ;
ammonium thiocyanate gives a precipitate in concen-

trated solution
;

potassium ferrocyanide gives a lilac-red, and the

ferricyanide a chamois-brown precipitate.
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Of tlie salts precipitated as above the aurochloride^

(HO)3(Cr26]SrH3)Cl3,2AiiC]3 + 2H2O,

the platinocMorides, 2[(HO)3(Cr26NH3)Cl3],3PtCl4 + 6H2O and
(HO)3(Cr26]SI"H3)C]3,PtCl4 + 2H2O, the bromide, (H03)(Cr26NH3)Brj
+ 2H,0, the iodide, (HO)3(Cr26NH3)l3 + 2H2O, the nitrate,

(HO)3(Cr26NH3) (N03)3 + HgO, the hydrogen sulphate,

2[(HO)3(Cr26NH3)H(S04)2] + 3H2O,

the normal sulphate, 2[(HO)3(Cr26NH3)],3S04 + SHaO, and the

chromate, 2[(HO)3(Cr26NH3)],3Cr04 + 7H2O, were analysed and are

fully described.

The persulphide, 2[(HO)3(Cr26NH3)],Sii + 4H2O, is precipitated

in red-brown, octahedral crystals on adding ordinary ammonium
sulphide to a solution of the rhodosochloride and subsequently am-
monium sulphide containing much sulphur. The hydrogen oxalate,

2[(HO)3(Cr26NH3)],H4(C204)5 + 2H2O, is precipitated by adding the

rhodosochloride to a cold solution of ammonium oxalate, filtering, and
adding oxalic acid and alcohol. It forms crimson-red, rhombohedral
prisms and rhombic tables. A. Gr. B.

Constitution of Cobalt, Chromium, and Rhodium Bases. By
S. M. JoRGENSEN (J. pr. Chsm. [2], 45, 274—280; compare Abstr.,

1883, 554, J. pr. Gliem. [2], 42, 206, and preceding abstract).—Inas-

much as rhodosochromium chloride yields chlorotetramine chromium
' 0H2-CI

chloride, and water when decomposed by hydrochloric acid, the two
chromium; atoms cannot be regarded as directly united in the rhodoso-

chloride. The author regards this salt as constituted of the two

monovalent residues -Cr < ^tt .tsttt .pi a,nd

chloride, Cl'Cr < 1;^^/ !;^\-t ivttt tvttt ./-n, chromium chloride, ammonium

{

-{
0H2-C1
NH3-NH3-NH3-NH3-C1,

united together by an atom of oxygen. So also he regards it as im-
possible that the chromium atoms in thQ erythro-salts (Abstr., 1883,

654) should be directly united, and points out that the erythro-
r OTT 'CI

chloride probably consists of the two residues -Cr I „^ .-^tt -i ,pi

{^TT .pi

NH^'fNH 1 'CV
^"^^^^ by aNH group, in which theX, being

unsaturated, readily combines with HCl. General formulae are de-

ducible from these considerations. A. G. B.

Chromosulphuric Acid and Metallic Chromosulphates. By
A. Recouka (Compt. rend., 114, 477—479).—The green chromic
sulphate, Cr2(S04)3, previously described (this vol., p. 411), combines
in aqueous solution with sulphuric acid and various metallic sulph-

ates to form compounds, such as Cr2(S04)3,K2S04, from which the
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siilplmric acid is not at once precipitated bj barium salts, although

the metal introduced with tlie sulphate may be recognised by means
of the usual tests. Hence these compounds may be regarded as salts

of a complex acid, chromosulphuric acid, H2Cr2( 804)4, resembling

hydrochromocyanic and chromoxalic acids. The chromosulphates

are not, however, very stable substances, as the sulphuric acid is

gradually precipitated by barium chloride even in the cold, and at

once on heating.

Ghromosulphuric acid, H2Cr2(S04)4,llH20, is prepared by reducing
chromic acid (50 grams) in the cold with alcohol (15 c.c. of 95 per cent.)

and sulphuric acid (50 c.c.) in the presence of a minimum quantity

of water (25 c.c). The green, syrupy liquid thus obtained is evapo-

rated to dryness, and the residue extracted with glacial acetic acid,

which yields a solution from which the acid is obtained as a green,

hygroscopic powder on evaporating the solvent in a vacuum. Chromo-
sulphuric acid is stable in dry air, but unstable in aqueous solution,

in which it gradually changes into the violet chromic sulphate pre-

viously described (loc. cit.).

Potassium chromosulphate, K2Cr2(S04)4,4H20, is best prepared by
heating chrome alum, first to 90^, when it loses half its water of crys-

tallisation (12 mols.), and then to 110°, when it loses a further
quantity (8 mols.). It dissolves slowly in cold water to a solution

which does not yield a precipitate with barium chloride, but is at

once precipitated by platinic chloride or picric acid. The ammonium
and sodium salts are similar green powders.

Another way of preparing these alkali salts consists in reducing
the diohromates with alcohol and sulphuric acid as in preparing the
chrome alums, but in the presence of a small quantity only of water.

Other compounds similar to chromosulphuric acid, but containing
more sulphuric acid, have been prepared. Jn. W.

Note hy Abstractor.—Chromosulphates were described by Cross and
Higgins in 1882 (Trans., 1882, 113).

New Series of Fluoroxy-compounds of Molybdenum. By
A. PicciNi {Real. Accad. Line, 7, i, 267—268).—When potassium
fluoroxymolybdate, Mo02F2,2KF + H2O, is dissolved in warm hydro-
gen peroxide solution (4 per cent.) oxidation occurs, and a salt of the
composition Mo03F2,2KP -f H2O separates out on cooling in splendid
yellow laminae. It is not altered by contact with air, and is very
soluble in hot water, sparingly so in cold water. On heating at 100°,

it loses water, and at 120^ it gives off oxygen, leaving a white residue
of Mo02F2,2KF, which falls to powder on cooling, and on prolonged
heating yields potassium molybdate. The new salt reduces potassium
permanganate in dilute sulphuric acid solution with evolution of

oxygen.
The author proposes to prepare and study salts of analogous com-

position to the one now described. W. J. P,

Double Halogen Salts of Tin. By G. M. Richardson {Amer.
Chem. J., 14, 89—107; compare Remsen, this vol., p. 779).—The
double halogen salts described in this paper were prepared, in most

I
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cases, by mixing tlie solutions of the constituent halogen salts. The
alkali halogen salt was dissolved in water, and the tin solution was
prepared by dissolving the metal in hydrochloric acid or hydrobromic

acid until the liquid no longer contained free acid.

Potassium stanriochloride, KSnCl3,H20, is obtained on mixing potas-

sium chloride with a large excess of stannous chloride. It forms
white, hair-like crystals, which do not lose water when allowed ta

remain over sulphuric acid, and dissolves in hot potassium chloride

solution, and in hot hydrochloric acid, with formation of dipotassium

stannochloride, K2SnCl4,2H20, which crystallises out on cooling in

large, white, orthorhombic plates [a:h:c = 0-685231 : 1 : 0758634].
It also crystallises with 1 mol. H2O.

Stannous chloride unites with ammonium chloride, and stannous

bromide with potassium bromide and with ammonium bromide, to

form double halogen salts, which are analogous to the potassium salts

above described. In the case of the chlorides, the tendency to form
the salt with 2 mols. of the alkali chloride is very strong, and is even
more marked in the case of ammonium chloride than in that of potas-

sium chloride. With the bromides, on the other hand, the tendency
is to form the salt with 1 mol. of the alkali bromide, whilst the one
containing 2 mols. of the alkali bromide is obtained with greater
difficulty, and in this case also the salt with 2 mols. of ammonium
bromide is much more readily obtained than the potassium salt.

No salts of definite composition could be obtained by mixing solu-

tions of stannous bromide and potassium chloride, or of stannous
chloride and potassium bromide ; and the double halogen salts of tin

with lithium and sodium, if formed at all, were so soluble that they
refused to crystallise. G. T. M.

Fluoroxyvanadates, Pluoroxyhypovanadates, and Pluoro-
vanadites. By A. Piccini and G. Gioegis (Gazzetta, 22, i, 55—96;
compare Abstr., 1889, 214).—The authors have re-examined a num-
ber of vanadium fluorine compounds on account of the discrepancies

between the results previously obtained by them (Abstr., 1889, 214)
and those obtained by Ditto, Petersen, and Baker (Abstr., 1888, 114,

658; 1889, 107; 1890, 15; and Trans., 1879, 760). In analysing
these compounds, the fluorine was determined by Penfield's method,
the vanadium by Garland and Gibbs' process, and the alkalis by
Roscoe's method (this Journal, 1871, 28) ; the vanadic anhydride
used in the preparations was obtained by carefully calcining pure
ammonium metavanadate repeatedly precipitated from its aqueous
solution by ammonium chloride ; the compounds corresponding with
the lower oxides of vanadium were obtained by reducing solutions

of pure vanadates by the electric current. For this purpose a bat-

tery of about 20 Daniell cells is sufficient.

The solution of pure vanadic anhydride in hydrofluoric acid is

not greenish, as stated by Ditte and Petersen, but yellow, the colour
being very faint when very strong hydrofluoric acid is used, and
becoming more intense on diluting the solution.

Octahedral ammonium fluoroxyvanadate, V02F,3NH4F, is prepared
by dissolving vanadic acid in excess of hydrofluoric acid and exactly
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neutralisinf]^ the Lot solution with, ammonia. Baker assigns the

formula 12NH4F,V205,2VOF3 to this substance. It crystallises in

octahedra and not in a rhombic form, as stated by Petersen
;

after pressing between filter-paper, the crystals only lose 0'34 per

•cent, of their weight at 100°, and finally they may be calcined with

care without any loss of vanadium.

Lamellar ammonium fluoroxyvanadate, 2V02F,3NH4F, may be ob-

tained by heating an aqueous solution of the preceding compound
on the water-bath. It is prepared by dissolving vanadic anhydride

in a slight excess of hydrofluoric acid, adding ammonium fluoride

in the proportion of 1^ mols. per mol. of vanadium, and concentrat-

ing the solution. It crystallises in thin, yellowish, nacreous laminae,

and may be recrystallised unaltered from an aqueous solution ; it

only loses slightly in weight at 100°, but gives off white fumes
containing vanadium if rapidly heated to 300°

; when gently heated,

it may be calcined without loss. Petersen assigns to this compound
the formula HF,7NH4F,4V02F.

Acicular am^monium jiuoroxyvanadate, 2VOF3,3NIl4F,H20, is ob-

tained by dissolving the octahedral salt in 10 per cent, hydrofluoric

a^cid, and gently evaporating on the water-bath ; on cooling, a de-

posit is formed of pale yellowish, acicular prisms, which have a silky

appearance when dry, attack glass, possess an odour of hydrofluoric

^acid, and are decomposed by sulphuric acid. It is decomposed by
crystallisation from water or hydrofluoric acid. It is also decomposed
at 100°, but may be calcined with care without loss of vanadium.
This compound may possibly be that obtained by Petersen by adding
not too large an excess of ammonium fluoride to a hydrofluoric

solution of vanadic anhydride and concentrating, a product which
was said to have the formula 3HF,9NIl4F,5VOF3, but which the
author has not succeeded in preparing.

Lamellar potassium fluoroxyvanadate, 2y02F,3KF, obtained by dis-

solving vanadic anhydride in a hot solution of potassium fluoride,

crystallises in yellowish, nacreous plates, dissolves in water, forming
an intense yellow solution, attacks glass very slightly, and is only
slightly affected by sulphuric acid ; it does not lose weight at 100°,

or on ignition. Baker assigns the formula 6KF,Y205,2VOF3 + 2II3O
to this compound. The authors have found it impossible to prepare
in a state of even approximate purity the compounds 2KF,VOF3 and
4KF,VF5,VF3 obtained by Petersen by adding a solution of potassium
fluoride to a hydrofluoric solution of vanadic anhydride.
On dissolving the compound 2V02F,3KF in a hot solution of

hydrofluoric acid, and allowing the solution to cool, an acicular salt

crystallises out, having approximately the composition

HF,3KF,2VOF3.

After standing for a long time, this substance appears to have
the composition 2VOF3,3KF + H2O.

Sodium fluoroxyvanadate, VOF3,V02F,3XaF,Il30(?), is prepared by
dissolving sodium carbonate (3 mols.) and vanadic anhydride
(2 mols.) in distilled hydrofluoric acid, evaporating on the water-
bath until every 100 c.c. of solution contains about 10 grams of
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vauadic anhydride, and allowing the solution to remain for a few-

days. The liquid is then decanted from the crystalline deposit formed
and allowed to evaporate spontaneously. After a time yellowish-

white, bulky, tabular prisms of the sodium salt are formed, which,

however, are very unstable, and turn green and give oif an odour of

hydrofluoric acid even during drying.

Zinc Jiiioroxyvanadate, Y02F,ZnF2,7H20, prepared by Baker's

method, has the preceding formula. It is very soluble in water, and
crystallises in hard, rhombic prisms which rapidly alter on exposure

to the atmosphere, becoming coated with a reddish film.

Octahedral ammonium flworoxyhypovayiadate, VOFajSISrHiF, may be
obtained by the electrolytic reduction of a solution of ammonium
metavanadate acidified with hydrofluoric acid, and containing am-
monium fluoride. The liquid turns blue after a time, and a blue,

crystalline deposit is produced. It may also be prepared by reducing
vanadic acid with alcohol and adding ammonium fluoride, or by dis-

solving ammonium metavanadate in dilute hydrofluoric acid, re-

ducing with sulphurous anhydride, neutralising with ammonia, and
adding ammonium fluoride. It forms blue, octahedral crystals,

soluble in water, but insoluble in a solution of ammonium fluoride.

It remains unaltered at 100°, but decomposes on heating strongly.

The monoclinic salt, YOF2,2iS'H4F,H20, may be obtained by dissolv-

ing the preceding salt in hot hydrofluoric acid.

Potassium fluoroxyhypovanadate, YOF2,2KF, is obtained in sky-blue
crusts by treating a solution of ammonium metavanadate reduced by
sulphurous anhydride with potassium fluoride. Petersen's compound,
8N'aF,8YOF2,2H20, could not be isolated in a state of sufiicient purity.

Ziric fluoroxyhypovanadate, YOF2,ZnF2,7H20, is prepared by the
electrolytic reduction of a hydrofluoric solution of vanadic acid and
zinc oxide in molecular proportions. The liquid becomes successively

blue and green ; a deposit of blue, prismatic crystals is then formed,
if the solution is sufficiently concentrated. It is soluble in cold

water, but partially decomposes on boiling, except in the presence of

hydrofluoric acid. The aqueous solutions are slowly oxidised on
standing. When acidified with sulphuric acid, they reduce solutions

of potassium permanganate. The salt loses 6 mols. H2O at 100°, and
becomes decolorised, but it regains its colour on re-hydration. On
treating it with nitric acid, it is oxidised, and on evaporating to dry-
ness, the residue has the composition Y205,2ZnO.
The cadmium salt, YOF2,CdF2,7H20, is prepared in a similar man-

ner to the zinc salt, and has similar properties.

Cobalt fluoroxyhypovanadate, YOF2,CoF2,7H20, is obtained by dis-

solving vanadic anhydride in hydrofluoric acid, adding a little less

than a molecular proportion of cobalt carbonate and reducing electro-

lytically. When the solution becomes of an intense blue colour, ifc

is filtered and concentrated. The salt crystallises in bottle-green
prisms which have a violet reflex, and yield a rose-coloured powder.
It commences to lose weight at 80°, and becomes anhydrous at 160°.

Nickel fluoroxyhypovanadate, YOF2,NiF2,7H20, is obtained like the
preceding compound, and forms green crystals isomorphous with those
of the cobalt salt.
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Zinc fluorovanadife, VF3,ZnF.^,7H20, is obtained by prolonging the

action of the electric current in the preparation of zinc fluoroxy-

hypovauadate until the blue liquid turns green. On concentrating

the solution, the zinc salt is deposited in minute, lustrous crystals

Avhich lose the greater part of their water of hydration at 100". It

is partially oxidised by the air, and energetically by nitric acid.

The cadmium salt, VF3,CdF2,7H20, generally resembles the zinc

salt; it is green, sparingly soluble in water, and its solution is

oxidised on exposure to the air.

In conclusion, the authors point out that in the elements vanadium,

niobium, and tantalum the tendency to form highly fluorinated com-
pounds increases with the atomic weight of the element ; thus,

whilst VO2F is not affected by small quantities of hydrofluoric acid,

NbO.F is converted into NbOFg, and TaOFg into TaF5. The forma-

tion of the three zinc compounds, Y02F,ZnF2,7H20, yOF2,ZnF2,7H20,
and YF3,ZnFo,7Il30, which all crystallise with the same amount of

water, contain the same number of atoms, have similar crystalline

habits, and are geometrically isomorphous, seems to indicate that an
atom of fluorine may in many cases be substituted for an atom of

oxygen without altering the essential character of the compound.
S. B. A. A.

Double Halogen Salts of Antimony. By C. E. Saunders
(Amer. Chem. /., 14, 152—164; compare Remsen, this vol., p. 779).

—The double chloride of antimony and ceesium. to which Godeffroy

{Zeit. allg. osterr. Apotheker-Vereins, 1874, 161) gave the formula
SbCl3,6CsCl, has really the formula CsaSboClg. It crystallises in

elongated, orthorhombic prisms, which are sometimes twinned, giving
a rough, pseudo-hexagonal appearance, and is the only compound of

caesium chloride and antimony chloride that can be easily obtained.

Similarly, the double chloride of antimony and rubidium, described

by that author (ibid., 1875, 21), has, most probably, the formula
Ilb23SbioCl53. It crystallises in pseudo-hexagonal, superposed plates,

and is so stable that it may be heated to a temperature of nearly 230°

without undergoing change. Rubidium chloride and antimony
chloride also combine to form the double salts RbsSbaClu and
RbSbClj. The former was obtained as pale-yellow crystals, re-

sembling rhombohedra in general shape ; the latter in apparently
orthorhombic, colourless crystals, which, when freshly made, had
brilliant faces, but soon became opaque on exposure to air.

G. T. M.
JDouble Halogen Salts of Bismuth. By C. P. Beigham (Amer.

Chem. J., 14, 164—182 ; compare Remsen, this vol., p. 779).—Of the

three previously described double chlorides of bismuth and potassium,

only one, namely, that prepared by Jacquelaine (Ann. CJnm. Phys.,
66,' 113), of the formula BiKgCls -f 2H26, really exists. A salt of

the composition BiKQld + H2O, which loses half a niolecule of water
of crystallisation, when dried over calcium chloride, is obtained when
bismuth oxide (5 mols.) and potassium chloride (4 mols.) are dis-

solved in hot hydrochloric acid, and the solution is evaporated until,

on cooling, a mass of fibrous needles, radiating from centres, crystal-

lises out.
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The salts to which Godeffroy has attributed the formulae E/bsBiClg

and CseBiClg do not really exist, the latter formula having been given
to a mixture of the two compounds CsaBiCls and CssBigCls. Of these,

the former crystallises in thin, transparent plates, and the latter in

elongated, yellow prisms.

Bismuth chloride forms, with rubidium chloride, the salts RbsBiCls,

RbasBiioClss, and RbBiCl4 + HjO, of which the two latter correspond
with the double chlorides of antimony and rubidium described by
Saunders (preceding abstract).

As the atomic weight of the alkali in combination with bismuth
increases, the amount of water of crystallisation decreases, thus :—

-

BiCl3,2NaCl + 3H2O ; BiCl3,2KCl + 2H2O ; BiCl3,RbCl H- HoO

;

BiCl3,3CsCl. G. T. M.

Preparation and Assaying of Pure Platinum. By F. Mylius
and F. Foerster (Ber., 25, 665—686).—This paper contains first an
account of the method for assaj'-ing platinum, elaborated by Stas and
Deville, in connection with the preparation of the standards for the
International Committee of Weights and Measures. An idea of the

accuracy of their method is given by the following figures, which
represent the results of an analysis of a metre-rod :

—

Deville. Stas.

Platinum , 89-8200 89-8520
Rhodium 0-1300 0-1350

Ruthenium 0-0290 0-0386

Iron 0-0748 0-0506

Iridium 9-8560 9-8652

99-9098 99-9414

The authors have examined the delicacy of this method by prepar-
ing the pure metals, mixing a known small quantity of each with a
known weight of platinum, and then estimating this quantity by the
Stas-Deville method. To obtain the mixture, a known weight of

platinum sponge was impregnated with a solution containing a known
weight of the other metal, and the whole was dried, and ignited in a
current of hydrogen. The determination of ruthenium and iridium
is accurate, and so is that of rhodium, with practice

;
palladium

cannot be so accurately determined. The determination of iron is

also accurate ; that of copper is less so.

A new method is then proposed for the examination of platinum
containing only small quantities of impurities. It is placed in a
porcelain boat inside a glass tube, which is heated to about 238° by
quinoline vapour, and first chlorine and then a mixture of chlorine

with carbonic oxide (and anhydride) is passed over it ; the platinum
volatilises, and the residue in the boat is examined for impurities.

Iridium, however, also volatilises to some extent with the platinum;
so do palladium, ruthenium, osmium, gold, and iron; but rhodium,
silver, copper, lead, and zinc do not volatilise at all. By combining
this method with that of Stas and Deville, the presence of the follow-
ing quantities of impurities may be detected :

—

VOL. LXII. 3 h
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Iridium 0"003 per cent.

Ruthenium 0'005 „
Rhodium 0-004

Palladium O-Ql

Iron 0-001

Copper 0-002

Silver 0-002

Lead 0-002

The following, hitherto unpublished, method of Finkener's for ob-

taining platinum free from impurities, especially iridium, is then

described ; it depends on recrjstallisation of sodium platinochloride.

Commercial puriiied platinum is dissolved in aqua regia, to the solu-

tion of the chloride, freed from oxides of nitrogen, the calculated

amount of pure sodium chloride is added, the solution is concentrated

to a small bulk, and allowed to cool whilst being continuously stirred.

The crystals which separate are freed from mother liquor by suction,

washed with a concentrated solution of sodium chloride, and dissolved

in a 1 per cent, solution of sodium carbonate. The solution is allowed

to cool, when the salt again separates out. It is then dried at 120°,

reduced in a current of hydrogen at a low temperature, and the

platinum sponge thus obtained is washed for a long time with water,

and finally dried and ignited. The metal thus obtained was extremely
pure ; no impurities could be detected in it by the methods mentioned
above, and the authors consequently calculate that it contains at least

99'99 per cent, of platinum.

It may be of interest to mention that pure platinum is now pre-

pared ill Germany. The method of purification is simpler than the

English one, not involving the use of lead, and it yields a very pure
product. In a sample of 40 grams, no palladium or rhodium could
be detected, and only a trace of iridium. A trace of iron, at most
O'OOl per cent., was, however, present.

For further details of the different processes, the original paper
must be consulted. C. F. B.

Mineralogical Chemistry.

Breithauptite from Sarrabus, Sardinia. By E. Mattirolo
(Meal. Accad. Line, 7, iii, 98—100).—The mineral is found, together
with small quantities of ulmannite, stephanite, discrasite, argentite,

and native silver, imbedded in a matrix of calcite. It has the hard-
ness 4-5, the sp. gr. 8*42, and occurs in ill-defined, fragile crystals.

From the following analysis, it will be seen to have approximately the
theoretical composition NiSb, assigned to breithauptite :

—

Sb. As. Ni. Co. S, Ag, and Pb.

Per cent. 65-07 0-20 32-94 0-29 tra^s
W. J. P.
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Microscopic Structure of the Oolitic Iron Ore of Lorraine.
By Bleicher (Gompt. rend., 114, 590—692).—Microscopic examination,

aided by previous calcination and treatment with acids and alkalis,

shows that the ferruginous oolites of Lorraine, Mazenay, Pulnoy, and
other oolites of the same horizon, are all constructed on the same
type. They consist of a simple or compound inorganic or organic
nucleus surrounded by regular concentric layers of a substance rich

in silica and organic matter, in which microscopic, hyaline grains of

sand and regular, rod-like forms can be recognised. The iron oxide

seems to be enclosed between these concentric layers.

C. H. B.

Distribution of Titanic Oxide upon the Surface of the
Earth. By F. P. Dunninuton (Amer. J. Sci., 42, 491—495).—In
view of the rare mention of titanic oxide as a constituent of rocks, the

author has analysed 80 specimens of soil and rocks from points

scattered over the earth's surface. Specimens 1 to 17 are from Vir-

ginia, the average percentage of titanic oxide found being 1*57.

Nos. 18 to 40 are from other portions of the United States; average
085 per cent. Nos. 41 to 45 are f r-om Oceania and Asia ; average 0*90

per cent. Nos. 46 to 72 are soils from Europe ; average 0*54 per cent.

These results apply to air-dried soil. The wide distribution of titanic

oxide in soils naturally suggested the examination of the rocks them-
selves. The author has therefore analysed eight typical rocks, the

localities of which have previously furnished samples for published

analyses. The average percentage of titanium oxide found was 0*56,

notwithstanding the fact that in only two cases is titanium oxide

noted in the published analyses. B. H. B.

Heintzite, the New Borate from Leopoldshall. By W. Feit

(Chem. Zeit., 15, 115).—Luedecke has found, inside a lump of

pinnoite collected near Leopoldshall, crystals of a mineral which he
has called heintzite. This mineral has the appearance of clear,

transparent gypsum, and is remarkably cleavable. The author has,

however, little doubt that it is identical with the one discovered by
him in 1889, and which he called kaliborite.

The author's view is supported not only by chemical analysis, but
also by Luedecke's crystallographic measurements. The specific

gravity and the hardness of the two minerals also agree.

L. DE K.

Heintzite, the New Borate from Leopoldshall. By O.

Luedecke (Chem. Zeit., 15, 222).—The author, in reply to Feit (see

preceding abstract), admits that the chemical composition of kaliborite

and heintzite is practically identical, both containing about the same
percentage of boric acid, potash, magnesia, and water. This does

not, however, prove them to be the same mineral. Whilst kaliborite

occurs in badly-formed, crystalline crusts on the surface of pinnoite,

heintzite, which is found in the inside, forms well-made crystals with
shining faces, and is readily cleavable in three directions. The author
does not attach much importance to the similarity in specific gravity

of the two minerals. L. de K.
3^2
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Aschante, a New Borate. By W. Feit (Chem. Zeit., 15, 327).

—

Boracite and stassfurtite found in the neighbourhood of Aschei^-

leben (Ascharia) occasionally contain a good many white lumps of a

remarkably low specific gravity. They are externally covered with

kainite and rook-salt, and so incorporated with potassium, sodium,

and magnesium chlorides that these can scarcely be recognised with

the naked eye. The insoluble residue is, however, quite unlike a

similar compound obtained by treating stassfurtite with water. The
latter looks like a fine mud and contains about 8 per cent of chlorine,

whilst the former is composed of small fragments, easily reducible to

an impalpable powder by pressure with the hands, and free from
chlorine. A complete analysis proved that the author has come across

a new mineral which, although only consisting of crystallised mag-
nesium borate, has a. composition different from that of similar known
minerals, as its formula was found to be SMgaBgOs + 2H2O. The
mineral is pure white and practically insoluble in water, to which,

however, it communicates an alkaline reaction. Dilute mineral acids

gradually dissolve it on warming. Its specific gravity varies between

r85 and 1*95, according to its freedom from adhering salts. Before

the blowpipe, it fuses to a white looking mass, without communicating
a green colour to the flame. L. de K.

Barytes f^x^m. Missouri. By C. Luedeking and H. A. Wheeler
{Amer. J. 8ci., 42, 495—498).—A variety of barytes is found in

Pettis Co., Missouri, which presents peculiar chemical and crystallo-

graphical characteristics. The peculiarity is the occurrence of white
to yellowish thin bands in a,n otherwise normal colourless barytes, and
analysis shows that these bands consist of a mixture of barium and
strontium sulphates with slight amounts of calcium and ammonium
sulphates, the general character of the white barytes being shown by
the following analytical results :—

•

BaS04.
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If a solution of a caustic alkali saturated witli litharge is ex-

posed to the air for several months, crystals of lead hydroxide,

2PbO,H20, are obtained, but no cerussite is formed. C. H. B.

Hiibnerite, Hessite, Bismutite, and Natrolite. By F. A,
Genth (Amer. J. ScL, 43, 184—189).—!. Hubnerite.—The author
gives crystallographical descriptions and analyses of hubnerite from
(a) the I^orth Star Mine, Silverton, Colorado

;
{b) Cement Creek, near

Silverton
;

(c) Bonito Mountain, New Mexico ; and (d) Monmouth
District, Nevada. The analytical results were as follows :

—
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2. Grunerite.—There is a peculiar amphibole, associated with cer-

tain Ijake Superior iron ores, which has been described as actinolite

and as anthophyllite. In reality, it is a ferro-magnesian monoclinic

amphibole, correspondinof closely with the description of grunerite

given by Lacroix. Analysis shows very clearly, by the absence of

calcium, that the mineral is not actinolite.

3. Riebecldte or crocidoUte.—Mr. Lane notes a new occurrence of

this group of amphiboles, namely, as a secondary fibrous growth on

the primary hornblende of syenite. B. H. B.

Tschermak's Theory of the Chlorite Group and its Alter-

native. By F. W. Clarke (Amer. J. Sci., 43, 190—200).—In his

latest paper, Tschermak endeavours to explain the chemical structure

of the chlorites by dividing this group of minerals into two sub-

groups, orthochlorites and leptochlorites. The orthochlorites are

represented as mixtures of two end products, serpentine and amesite
;

whilst for the leptochlorite, in addition to the serpentine and amesite

molecules, four other fundamental compounds are assumed : stri-

govite, chloritoid, and two derivatives of amesite. If this mode of

interpretation is the only one possible, the problem of the chlorite

group is solved. But if other sciiemes can be devised representing

the facts equally well, further investigation becomes necessary. The
known facts, the author believes, are fairly well sustained by his

hypothesis that the more complex silicates are merely substitution

derivatives of normal salts. The author adduces, at great length, the
arguments in favour of his view, and between the two theories, ex-

perimental research must be the final arbiter. Until experiment has
given grounds for decision, either theory may properly be used as a

guide. B. H. B.

Iron Ores of the Marquette District, Michigan. By C. R.

Van Hise (Amer. J. Sci., 43, 116—182).—From the results of a sys-

tematic investigation of the entire Marquette district, the author
concludes that the original rock of the iron-bearing formation was a

cherty iron carbonate, and that the vat-ieties of rock now found in

this formation, such as chert, jasper, schists, and ore, were all pro-

duced from this original carbonate by various alterations. The form,
position, and relation of the ore deposits render it evident that the

origin was not eruptive, and it is equally certain that these irregular

masses of ore were not produced directly by sedimentation. All the
facts bear towards the conclusion that the ore is a secondary concen-
tration produced by the action of water percolating downwards. The
same view applies to the other iron-bearing districts of Lake Superior.

B. H. B.
New Meteoric Iron from Maryland. By A. E. Foote (Amer.

J. Sci., 43, 64).— Three or four years ago a meteoric iron mass was
yjloughed up in Garrett Co., Maryland. It contains over 11 per cent,

of nickel and cobalt, the proportion of the latter being unusually high.

It is one of the best octahedral etching irons known, being even more
characteristic than most of those that have been used for printing

directly on paper. Besides the octahedral structure, it also shows a
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large number of secondary lines regularly disposed with, reference to

the principal markings, similar to those described by J. Lawrence
Smith in a Wisconsin meteorite in 1869, under the name of Laphamite
markings. The original weight of the mass was 45 oz., and its pre-

sent weight is 36J oz. The paper is illustrated by photographs of the
etched surface and of the entire mass. B. H. B.

Aerolite from Kansas. By G. F. Kunz and E. Weinschenk
Amer. J. Sci., 43, 65

—

Q7).—On June 25, 1890, a meteorite was
observed travelling from south to north, and the largest portion,

weighing 180 lbs., fell at Farmington, Washington Co., on the farm,
of \V^. H. January, who witnessed the actual fall. The sound of the
explosion was heard throughout a number of counties in Kansas
and ISTebraska. The approximate composition of the mass is as

follows :

—

Nickeliferous iron 7*7

Troilite 5'0

Siliceous part insoluble in HCl. . .

.

46'0

Siliceous part soluble in HCl 41'5

The iron gave, on analysis, the following results :

—

Fe. Ni. Co. Total.

86-76 12-18 0-83 99-77

The siliceous part yielded the following results :

—

SiOs. FeO. Cr^Og. AI2O3. MnO. NiO. CaO. MgO.

I. 38 50 23-54 — — 0-34 0-69 0-12 36-81

II. 53-80 11-98 1-41 4-32 trace — 4-08 22-37

KoO. NasO. Total.

I. — — 100-00

11. 0-27 1-77 100-00

I Portion soluble (olivine), II portion insoluble, in hydrochloric

acid.

As is generally the case in stony meteorites, the nickel-iron shows
a higher percentage of nickel and cobalt than is usual in meteoric

irons. The meteorite belongs to the black chondrites, and has the

greatest resemblance to the meteorite of Sevenkof. B. H. B.

Meteorite of Jelica. By S. M. Losanitsch (Ber., 25, 876—880).
—The Jelica meteorite consists of a soft, grey mass, including several

pieces of a brown material which scarcely differs in composition from
the grey mass, but contains a slightly larger proportion of meta-
silicates. The specific gravity of the grey mass = 3*439, that of the

brown substance = 3466 at J,86° C.

Before analysis, the hard outside crust was removed.
It contains :

—
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Metals .. 2-49 p.

Troilite . . 7-09

Chromite. 0*15

Silicates sol. in HCl 64*00 p.

Silicates insol. in HCl. . . 36'25
,

Alkali and organic matter 0*12
,

The author considers that the last has been absorbed by the

meteorite from the damp ground.

The metals, on analysis, gave 66*44 per cent. Fe, 33'47 per cent.

Ni, 2*09 per cent. Co, and a trace of copper. It is noteworthy that the

percentage of nickel and cobalt is high. The proportion of iron to

nickel nearly corresponds with that required by the formula FcgNi.

E. C. R.

"Julianen" and "Georgen" Springs in the Eoyal Bath at

Eilsen. By U. Fresenius (/. pr. Ghem. [2], 45, 287—296).—The
*' Julianen" spring yields 40*6 cub. ft. of water per hour. The water

is quite clear and colourless; it smells strongly of hydrogen sulphide;

its temperature was 17° on June 20, 1890, the air temperature being
11-45°; its sp. gr. was 1-003087 at 17*5°. The "Georgen" spring

yields 196-2 cub. ft. of water per hour ; the water is clear and
colourless, and smells strongly of hydrogen sulphide; the tempera-

ture of the water on 21st of June, 1890, was 20°, the temperature of

the air being 12-1"'
; the specific gravity was 1-002980 at 17-5°. The

following table shows the quantity of salts, &c., in grams, per
1000 grams of these waters ; the salts are represented as anhydrous,

and the carbonates as anhydrous bicarbonates :

—

Calcium sulphate
Strontium sulphate
Magnesium sulphate . .

.

Sodium sulphate ,

.

Potassium sulphate ....

Sodium chloride

Lithium chloride

Ammonium chloride. . . .

Sodium iodide

Sodium bromide
Magnesium bicarbonate

.

Ferrous bicarbonate . . .

.

Manganous bicarbonate .

Calcium borate

Calcium silicate

Aluminium phosphate .

.

Alumina

Total
Free carbonic anhydride
Hydrogen sulpliide

Light hydrocarbons . . .

.

Nitrogen

Total

Julianen.
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Traces of formic acid and other volatile organic acids, of resins, and

of " extractive " were detected in both waters. A. G. B.

Organic Chemistry.

Boiling Points of Paraffin Derivatives. By G. Hineichs
(Compt. rend., 114, 697—599).—The formula previously applied

(Abstr., 1891, 1330) to the calculation of the boiling points of the

normal paraffins is now shown to hold good for monosubstitution

derivatives in which halogen, hydroxyl, amidogen, phenyl, or cyano-

gen has been substituted for hydrogen in the terminal group of the

paraffin chain. C. H. B.

Carbon Chlorobromides. By A. Besson (Com;pt. rend., 114,

222—224).—See p. 771.

Pyrogenic Hydrocarbons in Compressed Gas. By A. Brochet
(Compt. rend., 114, 6Ul—603).—The only definite hydrocarbons known
to exist in compressed gas prepared by the distillation of Boghead
cannel or of shale oils are normal hexylene and erythrene. The
author finds that the other defines present are normal butylene (b. p.

166^), normal amylene a.^ (b. p. 39—40°), and normal amylene /37

(b. p. 35—36°). He also found piperilene, CH2:CH-CH2-CH:CH2,
boiling at 41—42°, and confirms the presence of erythrene and normal
hexylene. It is especially noteworthy that all the olefines formed
after the prolonged action of a high temperature are primary, without
any lateral chains. C. H. B.

Action of Metals on Salts Dissolved in Organic Liquids.
By R. Varet (Compt. rend., 114, 224—225).—A comparison of the
action of metals on salts dissolved in water and in various organic
solvents has been made, with the view of determining the part played
in the reaction by the water, and by the formation of molecular com-
pounds among the products present.

1. Aluminium reacts with an aqueous solution of mercuric cyanide
with the formation of alumina, hydrogen cyanide, hydrogen, and free

mercury.
2. A solution of mercuric cyanide in (absolute) alcoholic ammonia

yields with aluminium (in absence of all trace of water) a double
cyanide of mercury and aluminium, combined with alcohol and
ammonia. After treatment with aluminium in small pieces, the solu-

tion is filtered in a dry atmosphere, and the filtrate concentrated over
a mixture of potash and quicklime ; after several days, a thick, soft,

transparent, crystalline layer of the complex compound of aluminium
mercury cyanide with alcohol and ammonia separates out ; it is so

unstable that its composition cannot be ascertained with precision.

In this reaction, the substitution of aluminium for mercury is never
complete, as it only proceeds so far as the formation of the double
cyanide,

3. If mercuric cyanide be dissolved in anhydrous pyridine, it does
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not react with aluminium. If a small quantity of water be added,

the reaction takes place as in 1, till the water is exhausted.

4. Nickel acts on a boiled aqueous solution of mercuric chloride

with production of mercurous chloride and nickel chloride.

5. Mercuric chloride dissolved in pyridine is without action on

nickel in the cold ; when heated, substitution of the nickel occurs.

6. The same solution has no action on iron in the cold, or on

beating. An immediate reaction occurs on adding water and heating

slightly, with formation of calomel and oxidation of the iron.

The conclusion is drawn that certain metals, capable of precipi-

tating others from their salts dissolved in water, lose this property

when certain organic liquids are used as solvents, and that this

difference is partly due to the water and partly due to the formation

of molecular combinations between the products present.

W. T.

Polymeric Methylthiocarbimide. By A. W. v. Hofmann (Ber.,

25, 876).—Methyltiiiocarbimide is polymerised when heated with
potassium acetate, and by the action of phosphorus pentasulphide

on methyl isocyan urate the thio-compounds intermediate between the

latter and polymeric methylthiocarbimide are obtained, so that the

following series of compounds is known :—CaOaNsMea, C302S]Sr3Me3,

C30S2N3Me3, and CaSsNaMeg. E. C. R.

Derivatives of Chromium Ammonium Thiocyanate. By
0. T. Christensen (J. pr. Chem. [2], 45, 213—222).

—

Ammo7iium
diaminechroTniumtMoci/anate, Cr(NH3)2(SCN)3,NH4*SCN' + H2O
(Remecke's salt, A'tmaJen, 126, 113), is obtained, together with Mor-
land's salt (this Journal, 1861, 252), when ammonium thiocyanate

(200 grams) is melted in a porcelain crucible, and powdered potas-

sium dichroniate (40 grams) added by degrees ; on treating the melt
with cold water, the two salts crystallise out together as a red powder,
and can be separated by washing with cold water, which dissolves

Reinecke's salt ; the latter crystallises out on the addition of a saturated
solution of ammonium chloride. Morland's salt can be converted
into Reinecke's salt by dissolving it in warm ammonia (sp. gr. 0*96),

and adding a cold saturated solution of ammonium chloride to the
hot liquid.

Reinecke's salt crystallises in rectangular tables ; it is insoluble in
absolute ether, but dissolves in water to a ruby-red solution and in

alcohol. The colour of the salt on Radde's scale is purple 260. Those
salts whose metals are precipitated by hydrogen sulphide in acid solu-

tion are also precipitated by ammonium diaminechromiumthiocyanate
;

the precipitates are insoluble in water, with the exception of that of

cadmium, which dissolves with difficulty. Those salts whose metals are
not precipitated by hydrogen sulphide in acid solution, but are pre-

cipitated i)y ammonium sulphide, give easily soluble precipitates with
a concentrated solution of the thiocyanate. The alkali and alkaline

earth metals give precipitates in saturated solutions of the thiocyanate.
All these precipitates are described in the paper.
With solutions of the salts of most of the ordinary nitrogenougi
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organic bases, ammoniuTn diamiuecbrorrimmthiocyaTiate gives precipi-
tates consisting of compounds which contain the base in place of the
NHs of the precipitant. Such compounds containing the alkaloids
are sparingly soluble. Several metallic ammonium derivatives, like

the luteo- and parpureo-cobalt salts, are precipitated by the thio-

cyanate.

The reactions of Morland's salt are so similar to those of Reinecke's
salt that the author regards the former as ammonium tetramine-
chromiumthiocyauate, Cr(NH3)4(SCN')3,NH4SC]Sr. Hot water slowly
decomposes Reinecke's salt and its derivatives. A saturated aqueous
solution of the salt absorbs all the rays of the spectrum, with the ex-
ception of the red, from a little before C nearly up to D.

A. G. B.
Value of the Primary Alcoholic Function. By de Forcrand

(Compt. rend., 114, 545—547).—The author extends to glycerol and
erythritol the reasoning previously applied to glycol (this vol., p. 576),
and shows that the primary alcoholic function has a constant thermal
value of 32 Cal., when allowance is made for combination between
the monometallic derivative and the excess of the alcohol or poly-
alcohol, which increases the apparent value of the primary alcoholic
function, and for intramolecular combination between the metallic
derivatives and the undisplaced hydroxyl groups, which lower the
apparent values of the second, third, and fourth alcoholic functions.

C. H. B.
Preparation and Properties of Bunte's Salt (Sodium Ethyl-

thiosulphate). By R. Otto and A. Rossing (Ber., 25, 988—991).—
Sodium ethylthiosulphate, SEt'SO/ONa, was first prepared byBunte
(this Journal, 1874, 770) by warming ethyl bromide with an aqueous
solution of sodium thiosulphate, and later by Spring (this Journal,
1875, 129) by the action of iodine on a mixture of sodium ethyl-
mercaptan and sodium sulphite. The authors have re-examined
both methods, and find that in each case the yield is very small. In
Bunte's reaction a considerable quantity of the salt decomposes even
in aqueous solution with formation of ethyl bisulphide and sodium
dithionate, a change which takes place quantitatively with the dry
substance at 100^', as already shown by Bunte. A better yield may-
be obtained by heating the two compounds in very dilute alcohol at
80° for 2—3 days, allowing the solution to evaporate at the ordinarv
temperature, and extracting the residue with alcohol.

In Spring's reaction, the iodine largely acts on the two salts sepa-
rately, and attempts to obtain sodium phenylthiosulphate by the
same method led to similar results. Spring also states that the
chloride of ethylthiosulphuric acid, prepared by the action of phos-
phorus pentachloride on the sodium salt, is resolved even in the cold
into ethyl bisulphide, sulphurous anhydride, and sulphuryl chloride

;

the formation of the last-named compound has, however, been dis-

puted by Ramsay (this Journal, 1875, 687), and the authors, on
repetition of the experiments, have confirmed Ramsay's results.

H. Cr. C.
Fluorhydrins from Glycerol. By M. Mrsi.ans (Cnmpt. rend.,

114, 763

—

76Q).—Bromine combines energetically with allyl fluoride,
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forming a colourless liquid which boils at 162—163° without decom-
position and without attacking the glass. No hydrogen fluoride is

produced in the reaction. The liquid is dibromofluorhydrin, CsHsBrgF
;

it is colourless and mobile, with an odour recalling that of chloroform,

and a sweet, burning taste ; sp. gr. at 18° = 209 ; vapour density

7-64.

Chlorine likewise combines with allyl fluoride, with development
of heat and production of dichlorofluorhydrin, a colourless liquid

similar in its properties to the bromine compound; it boils at

122—123°; sp. gr. at 18° = 1-327; vapour density 4-495.

Iodine has no action on allyl fluoride. Fluorine, even at a low
temperature, decomposes allyl fluoride with formation of hydrog^en

fluoride and carbon fluoride, and separation of carbon. C. H. B.

Monosodmni Mannitol. By de Foeceand (Compt. rend., 114,

226—228).—Monosodium mannitol has been prepared by adding
finely-divided mannitol (1 mol.) to a solution of sodium ethoxide

(1 mol.) in absolute alcohol (4 or 5 mols.), and boiling for 8—10
hours. It has the composition CeHisNaOe. Its heat of solution in

water (204 grams in 4 litres) is 4'86 Cal. at 11°. CeHuOe sol. -|-

Na sol. = H gas + CeHigNaOe sol. + 34*82 Cal. Its heat of formation

is represented by Ce (diamond) + H13 gas + Na sol. + Oe gas =
CeHiaNaOe sol. + 353*32 Cal. It crystallises with 4 mols. of ethyl

alcohol. Attempts to prepare disodium mannitol in the same way
resulted in the production of a compound of monosodium mannitol
with sodium ethoxide which was stable at 150°. Its heat of formation

is CeHialSaOe sol. -H C^HsONa sol. = C6Hi3Na06,C2H50Na sol. + 5*95

Cal. In general, the heat of formation of substances of this type is

much less, about 1—2 Cal. As in the cases of glycol, glycerol, and
erythrol, so with mannitol, we have

—

1. The substitution of sodium for the first hydrogen atom in

polyatomic alcohols results in a liberation of heat greater than
+ 32 Cal.

2. The displacement of the second hydrogen atom liberates less than
+ 32 Cal. W. T.

Rotatory Power of Compounds of Perseitol with Sodium
Hydrogen and Ammonium Hydrogen Molybdate. By D.
Geenez (Gompt. rend., 114, 480—482).—Perseitol is slightly laevo-

gyrate, but the compounds which it forms with molybdic acid and
the alkaline hydrogen molybdates are strongly dextrogyrate, like the
analogous compounds of mannitol and sorbitol previously described
(Abstr., 1891, 1443; this vol., p. 422).
The molecular rotatory power of perseitol in supersaturated aqueous

solution (U-072 ^ram per c.c.) is \_oC\o = — 1° 12'. The sign of the
rotatory power is changed by the addition of even yi^ mol. of sodium
hydrogen molybdate, and a maximum ([a]^ =; +7" 11') is reached
at a point at which the proportion of perseitol to molybdic acid (cal-

culated as excess over that required to form the normal salt) is as 8 to

9. Almost identical results are obtained with the ammonium salt.

I
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sliowing that the nature of the alkali has little influence on tlie optical

activity of the compound. Jn. W.

Dextrose from Sulphite-cellulose and from Pir-wood. By
T. p. LiNDSEY and B. Tollens (Annalen, 267, 370—371).—The
cellulose obtained by treating wood with calcium, hydrogen sulphite

dissolves in concentrated sulphuric acid, yielding a very dark solu-

tion ; after adding water and boiling for a long time, and then pro-

ceeding in the usual manner, it is possible to isolate a small quantity
of dextrose from the solution ; 100 grams of the cellulose gave 3-5

o^rams of colourless sugar, from which, after recrystallisation, almost
2 grams of dextrose of specific rotatory power [a]x) = 52-65° was
obtained.

From 18 grams of crude fir-wood, the authors obtained 084 gram
of dextrose of specific rotatory power [ajj, = 50-4°. F. S. K.

The Specific Kotatory Power of Cane Sugar in Dilute Solu-
tions. By R. Nasini and Y. Yillavecchia {Gazzetta, 22, i, 97—104).
—The specific rotatory power of cane sugar in dilute solutions has
been determined by various observers ; the results obtained, however,
are very inconsistent. The authors, working with pure cane sugar
and using a Landolt-Lippich polaristrobometer with a column of the
active liquid about half a metre long, have obtained the following
results at 20" :

—

Percentage
of sugar.
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The author finds, however, that iodine and starch readily combine in
presence of alcohol, when the amount of iodine present in the form of

an iodide is not more than 3 per cent, of the total quantity of the
iodine. C. H. B.

Wood Sulphite-liquor and Lignin. By J. B. Lindsey and B.
ToLr.ENS {Annalen, 267. 341—306).— The liquid obtained in the pre-

paration of cellulose for paper making, by heating wood with calcium
hydrogen sulphite, gives 9"46 per cent, of residue on evaporation at
100°. When heated with hydrochloric acid, it yields only a small
quantity of levulinic acid, a fact which proves the absence of hexoses
in any considerable quantity. The absence of dextrose, and of com-
pounds which yield dextrose, is proved by the fact that saccharic acid

cannot be isolated from the products of the oxidation of the liquQr

with nitric acid
;
galactose, or a derivative of this sugar, on the other

hand, is present in the liquor in not inconsiderable quantities, as is

shown by the formation of mncic acid. The presence of mannose is

proved by the fact that it can be isolated in the form of its hydrazone.
The liquor also contains small quantities of pentoses, or of derivatives

thereof, as it gives furfuraldehyde on distillation with hydrochloric
acid ; there is also present in the liquor a trace of vanillin or of a
substance having very similar properties. When the liquor is freed

from sulphurous acid and then treated with yeast under suitable

conditions, fermentation sets in, and a small quantity of alcohol is

produced.
When wood sulphite-liquor is freed from sulphuric acid with the

aid of barium hydroxide, and then treated with a solution of lead

acetate, there is produced a precipitate which contains, in addition to

sulphur and other inorganic matter, an organic substance of the com-
position C26H32O12 or C26H30O12; this precipitate, on decomposition
with dilute sulphuric acid, yields a dark solution, from which, after

evaporating to a syrup, a grey, flocculent substance is deposited on
the addition of alcohol. Analyses, and methoxy-determinations by
Zeisel's method, made with samples of this flocculent substance, and
calculated for the ash-free sample, gave results agreeing well, except
in the case of the sulphur, with those required by a compound of the

composition C24H24Me2SOi2. The filtrate from the flocculent precipi-

tate gives, on evaporation at 100°, a dark powder, which is readily

soluble in water, and which reduces Fehling's solution ; analyses of

this product, which contained 34 per cent, of ash, gave results from
which the composition of the organic matter was calculated to be

C2;H24Me2SO,2 + liH,0.
A colourless, flocculent precipitate is produced when wood sulphite-

liquor is mixed with an equal volume of hydrochloric acid of sp. gr.

1*19 ; this precipitate, after having been washed with concentrated

hydrochloric acid and dried over sulphuric acid, contains 1-99 per

cent, of ash ; the composition of the ash-free substance can be ex-

pressed by the formula C2fiH3oSOio. The acid filtrate from this floccu-

lent compound gives, with bromine, an amorphous precipitate which,

when dried over sulphuric acid, is obtained in the form of a yellowish-

brown powder containing 132 per cent, of ashj analyses of this
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product, calculated for the ash-free sample, gave results agreeing

with those required by a compound of the composition C26H28Br4SOu.

As all the substances described above could only be obtained in an
amorphous condition, it is possible that they may be mixtures ; if, as

is probable, the sulphur is present, in part, at any rate, in the form of

a sulphonic acid group, the composition C26H3oOin may be assigned to

the substance, or substances, from which the above sulphur compounds
are formed. The composition C26H30O12 is approximately the same as

that assigned by Dietrich and Konig to lignin, and agrees also

moderately well with that given to lignon, the lignin of jate, by Cross

and Bevan (Trans., 1889, 213) ; the composition CoeHsoOio agrees very

closely with that assigned by Lange to lignic acid.

The behaviour of the compound obtained from wood sulphite-liquor

resembles, in some respects, that of the tannic acids, but the charac-

teristic reaction of these acids with ferric salts is not given by the

compound in question; if, as quite recent experiments seem to show,

the sulphur in this compound is really present in the form of a sulph-

onic acid group, it would resemble rather the substances obtained by
Schiif (Annalen, 178, 171) by the action of sulphuric acid on mon-
hydric and polyhydric phenols. F. S. K.

Vegetable Amyloid. By E. Winterstein (Ber., 25, 1237—1241).
—The substance described under the name "amyloid " is a constitu-

ent of the cell walls of certain plants, and gives the same coloration

with iodine as starch does. According to Reiss (Landw.Jahrb., 18, 733),
on hydrolysis with dilute sulphuric acid, it yields considerable quan-
tities of glucose, but as the material used by him also contained
cellulose, this statement is open to the objection that the latter was
the source from which the glucose was obtained. The author has
therefore prepared pure samples of amyloid, and examined its be-

haviour on hydrolysis, with results very different from those obtained
by Reiss.

To prepare the amyloid, the seeds of Tropceolum majus were ex-

tracted successively with ether, cold alcohol, dilute ammonia, dilute

soda, and cold water; the residue was boiled with water, filtered, and
the solution precipitated with alcohol. The amyloid separates as a
jelly, and is purified by redissolviug in water and again precipitating

wdtd alcohol. It then forms a colourless, transparent jelly, which
dries in the desiccator to an amorphous, vesicular mass, and is coloured
blue by starch, the colour disappearing on warming. Its aqueous
solution is dextrorotatory ([aji, = 93'5"), and it is not converted into

sugars by diastase; on oxidation with nitric acid, it yields mucic
acid, and with hydrochloric acid gives 15'44 per cent, of furfuralde-
hyde. On hydrolysis with 2'5 per cent, sulphuric acid, it yields

galactose, together with a smaller quantity of another hexose of lower
dextrorotatory power, and a pentose which yields trihydroxyglutaric
acid on oxidation, and is therefore probably xylose, the second hexose
being probably glucose. If the residue, after extracting the seeds
with hot water, be boiled with 3 per cent, sulphuric acid, it yields
further quantities of galactose and xylose.

The author, therefore, regards amyloid as a substance corresponding
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somewliat with starch or cellulose, but derived from galactose and
xylose, instead of from glucose. Whether the substance is really

homogeneous is not yet certain, but the fact that the amyloid pre-

pared from the seeds of Pceonia officinalis yields almost the same
quantities of mucic acid and furfuraldehyde is in favour of this sup-

position. H. G. C.

Propylamines and their Derivatives. By F. Chancel (Gompt.

rend., 114, 756— 758).—When ethyl oxalate is added gradually to a
well cooled mixture of equal volumes of monopropylamine and water,

a considerable proportion of propyl oxamate and monopropylamine
oxalate is formed. When the dipropyloxamide is filtered off and
calcium chloride is added to the filtrate, calcium oxalate is precipi-

tated and calcium propyloxamate remains in solution, but separates

when the liquid cools. Propyloxamic acid is obtained by decomposing
the calcium salt with hydrochloric acid and extracting with ether.

It crystallises in long, white needles, very soluble in water, alcohol,

and ether; it melts at 109—110°, and sublimes at about the same
temperature. Its calcium salt crystallises in small, brilliant prisms
with 2 mols. H2O, when its solution is slowly cooled. If the solution

is cooled rapidly, long filaments separate which contain 3 mols. H2O,
but readily lose one of them.

Propylamidoacetic acid is readily obtained by heating monopropyl-
amine with ethyl bromacetate at 100—110°. It is purified by con-

version into the copper salt, which is recrystallised and then
decomposed by hydrogen sulphide. From alcohol it crystallises in

needles. It sublimes easily, and is very readily soluble in water or

alcohol, but insoluble in ether. Its platinochloride crystallises in

prisms with 1 mol. HjO, and is very soluble in water. The auro-

chloride could not be obtained. The copper salt is very soluble in

water or alcohol, and crystallises in nodules or crusts.

C. H. B.
Action of Sodium and Potassium Cyanide on Chlorodiamyl-

amine. By A. Berg {Gompt. rend., 114, 483—486).

—

Amylamylen-
amine, CsHn'NICsHio, is prepared by treating chlorodiamylamine

(1 mol.) with alcoholic soda (1 mol.). Sodium chloride first separates,

and the reaction is completed by heating in a reflux apparatus. The
alcohol is distilled oflp, the salt dissolved out with water, and the crude,

oily residue dried over potash, and redistilled. The product thus
obtained is not pure, however, but a mixture of the amylamylenamine
with unchanged diamylamine, the boiling points of which are too

near to admit of fractionation. The presence of the former base is shown
by the formation of valeraldehyde and amylamine when the mixture
is hydrolysed with hydrochloric acid, and the pure base is readily

prepared from these substances by simply heating them together in

molecular proportions. It is a colourless liquid, which boils at

180—181° under a pressure of 764 mm. It combines with methyl
iodide in the cold, and restores the colour to rosaniline which has
been decolorised with sulphurous acid.

Biamylcyanamide, ^^'^{C^Kn)^, is prepared by heating alcoholic

chlorodiamylamine (1 mol.) with aqueous potassium cyanide (1 mol.
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in minimum quantity of water) in a reflux apparatus for several

hours. The alcohol is distilled off, the residue washed with water and
dilute sulphuric acid, and then redistilled under diminished pressure.

Diamylcyanamide, as thus prepared, is a light, viscous, colourless

liquid, which boils at 143—144° under a pressure of 20 mm., dis-

solves in cold, concentrated hydrochloric acid, and is reprecipitated

by water. It is hydrolysed by concentrated hydrochloric acid at 160°

into diamylamine, carbonic anhydride, and ammonia. Jn. W.

Preparation of Pure Trimethylamine from Grade Trimethyl-
amine Hydrochloride. By E. Schmidt (Annalen, 267, 254—268).
—For the preparation of pure trimethylamine from the commercial
hydrochloride, which contains as impurities the hydrochlorides of
mono- and di-metbylamine, ammonium chloride, and seemingly, also,

small quantities of the hydrochlorides of amines richer in carbon,
the following method was found, after many experiments, to be the
most satisfactory. The crude trimethylamine hydrochloride (250
grams) is placed in a flask of 2 litres capacity, excess of con-
centrated soda gradually added with the aid of a funnel, and the
mixture finally heated to expel the whole of the base ; the impure
trimethylamine is passed first through a reflux condenser, then
through a potash tower, and is finally collected in two wash-bottles,

each containing 150 grams of alcohol, and well cooled during the
operation. Methyl bromide is then passed into the well-cooled

alcoholic solution until the latter no longer shows an alkaline reac-

tion, and the precipitated tetramethylammonium bromide is separated
by filtration, washed with alcohol, and dried ; this crystalline com-
pound is converted into the corresponding hydroxide by treating it

with moist silver oxide in the usual manner, and the anhydrous, crys-

talline tetramethylammonium hydroxide is then gradually heated in

a large flask in a slow stream of hydrogen. The mixed vapours of

methyl alcohol and trimethylamine are passed through two con-

densers, when the former is liquefied and collected in a flask, and the
pure trimethylamine, after passing through a potash tower, is finally

collected in alcohol. F. S. K.

Action of Isobutyl Iodide on Trimethylamine. By H. Mal-
BOT and A. Malbot (Bull. Soc. Chim. [3], 6, 709— 711).—A mixture
of isobutyl iodide and trimethylamine in molecular proportion is heated
with water in sealed tubes at 100° for three days. In addition to tri-

methylisobutylammonium iodide, which aft'ords a stable platino-

chloride (NMe3*C4H9)2,PtCl6, a small quantity of butylene is produced.
The same products are obtained when the above mixture is frequently
agitated during three mouths in the cold, and the authors think the
butylene results from the action of hydrogen iodide on tertiary iso-

butyl iodide existing as an impurity in the alkyl iodide used.

T. G. N".

Action of Isoamyl Iodide on Trimethylamine. By H. Malbot
and A. Malbot (Bull. Soc. Chim. [3], 6, 711).—A mixture of isoamyl
iodide with trimethylamine in molecular proportion reacts in the cold
when well shaken in presence of water in sealed tubes for six days.
VOL. LXIT. 3 i
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On evaporating the product, white, nacreous crystals of trimethyl-

isoamylammonium iodide are obtained, which yield a platinochloride,

(NMe3-C6Hn)2PtCl6. The chemical activity of isoamyl iodide and of

tri-isoamyline in respect to amines and alkyl iodides respectively is

greater than that of the corresponding butyl derivatives.

T. G. N".

Action of Capryl Iodide on Trimethylamine. Bv H. Malbot
and A. Malbot {Ball. Soc. Ghim. [3], 6, 845).—A mixture of capryl

iodide with trimethylamine in molecular proportion is heated with
water in sealed tubes for successive periods of 48 hours at 100'' and
155°. The lower of the two layers contains tetramethylammonium
iodide, which crystallises out, and some trimethylamine iodide, and
in the supernatant layer dimethylamine and some caprylene occur.

T. G. K
Derivatives of Neurine and Choline. By J. Bode (Annalen,

267,268—299).—Trimethylamine ethylene bromide, NMesBr-CsHiBr,
prepared according to Hofmann's method, by treating the base with
ethylene bromide in alcoholic solution, crystallises from alcohol in

lustrous plates melting at 230°, and from cold water in large, mono-
clinic plates, a:b :g = 0-8478 : 1 : 0-86958, (3 = 71° 2' 7" ; on pro-

longed boiling with an aqueous solution of silver nitrate (2 mols.) it

is converted into trimethylethoxyammonium hydroxide (choline).

When treated with excess of bromine in alcoholic solution, a per-

bromide of the composition NMe3Br'C2H4Br,Br2 is deposited in

golden crystals melting at 147—148^ ; this compound is insoluble in

cold, and is decomposed by boiling alcohol and by boiling water.

Trir.LethylvinylamTnonium bromide, NMesBr'C-iHa, can be obtained
by treating trimethylamine ethylene bromide with silver oxide and
then saturating the filtered solution with hydrogen bromide ; it is a
colourless, very hygroscopic compound, melts at 193°, and is readily

soluble in water and alcohol, but insoluble in ether. The correspond-
ing iodide, ]N"Me3l'C2H3, prepared in like manner, crystallises from hot
alcohol in colourless needles, turns yellow at about 180°, melts at
196°, and is readily soluble in water and hot alcohol.

Dihromethyltrimethylammonium bromide, NMeaBr'CHBr'CHaBr, is

formed when bromine is added to an alcoholic solution of trimethyl-
vinylammonium bromide, or of the corresponding chloride ; it crys-

tallises from hot alcohol in colourless needles, and from cold water
in plates, turns brown when heated, and melts at 165°; it combines
with bromine, yielding a crystalline, unstable perbromide,

NMe3Br-C2H3Br2,Br,,

which melts at 73°.

Dibromethyltrimethylammonium chloride, ]N"Me3Cl'CHBr'CH2Br, can
be obtained by treating a cold aqueous solution of the corresponding
bromide with excess of silver chloride ; it separates from alcoholic
ether in colourless needles, and is very readily soluble in water, but
rather more sparingly in alcohol. The platinochloride^

(C5Hi2NBr2Cl)2,PtCl4,

crystallises from hot, dilute hydrochloric acid in orange needles,
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melts at 220°, and is only sparingly soluble in cold water. The auro-

chloride, CsHiaNBraCl, AuCls, crystallises in golden plates, melts at 216°,

and is only sparingly soluble in cold, but more readily in hot water.

Bromovinyltrimethylammonium bromide^ IS'MesBr'OHiCHBr, is

formed when dibromethyltrimethylammonium bromide is treated

with alcoholic potash (1 moL); it separates from alcoholic ether in

colourless, lustrous plates, melts at 146—147°, and dissolves freely

in alcohol and water. The aurochloride, CoHuNBrCljAuCla, crystal-

lises from dilute hydrochloric acid in golden prisms melting at 223°.

The "platinochloride, (05B[uNBrCl)2,PtCl4, forms well-defined prisms
and melts at 202°.

Trihromethyltrimethijicbmmonium bromide^ NMesBr'CHBr'CHBra,
can be prepared by treating the preceding compoand with bromine
in chloroform solution ; it crystallises frqm hot alcohol in colourless

needles, melts at 152°, and is readily soluble in water and hot alcohol.

Acetenyltrimethylcnnmonium platinochloride, (N'Me3Cl*C:ClI)2,PtOl4,

is precipitated when bromovinyltrimethylammonium bromide is treated

with alcoholic potash (2 mols.), the filtered solution acidified with
hydrochloric acid, aad then mixed with plabinic chloride ; it separates
from dilute hydrochloric acid in orange crystals, melts at 218° after

previously turning brown, and is readily soluble in water. The cor-

responding aurochloride, ]S"Me3Cl*C:ClI,AaCl3, crystallises in golden
needles, melts at 245°, and is only sparingly soluble in cold water.
When a solution of the corresponding chloride is treated with bromine,
there is formeda&rom,o-derivative of the composition N'M!e3Br*C2HBr4;
this substance separates from alcoholic ether in colourless crystals

melting at 146°. The physiological action of the acetenyl base has
been examined by Schmidt (compare this vol., p. 905).

Ghlorethoxytrimethylammonium 'platinoohloride,

(NMe3Cl-aH3Cl-OH)2,PtCl4,

is obtained when trimethylvinylammonium chloride is treated with
hypochlorous acid, the alcoholic solution of the product acidified with
•hydrochloric acid, and mixed with platinic chloride ; it separates
from dilute hydrochloric acid in long, orange, prismatic crystals
melting at 205—207°.

Trimethylchlorethylmnmonium platinochloridey

(NMe,Cl-G,U,C\h,FtCh,
^an be prepared by decomposing the platinochloride just described
with hydrogen sulphide, treating the hot solution of the product with
tin and hydrochloric acid, and, after precipitating the tin, adding a
solution of platinic chloride; it separates from dilute hydrochloric
acid in small, yellow, octahedral crystals, melts at 260°, and is only
very sparingly soluble in cold water.

Trimethyldihydroxyethylammonium platinochloride,

[NMe3Cl-CH(OH)-CH2-OH]2,PtCl4,
IS obtamed when chlorethoxytrimethylammoniam chloride is treated
with moist silver oxide, and the hydrochloric acid solution of the
product precipitated with platinic chloride; it forms small, yellow
•crystals, melts at 264°, and is only sparingly soluble in cold water.

3 t 2
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The aurocJdoride, NMe3Cl-CH(OH)-CH2-OH,AuCl3, crystallises in

long, golden needles, melts at 237°, and is only sparingly soluble in

cold water. The physiological action of trimethyldihydroxyethyl

ammonium chloride (isomnscarine chloride, or hydroxycholine chloride)

has been previously referred to (compare Schmidt, lac. cit.).

A compound of the composition NMesjCsHgBra is deposited in

colourless, nodular crystals when a 33 per cent, alcoholic solution of

trimethylamine is warmed with cinnamene dibromide at 60—60°
; it

crystallises from alcoholic ether in colourless plates, melts at 202°,

and is very readily soluble in water, and moderately easily in alcohol

;

on keeping, it decomposes with liberation of trimethylamine.
F. S. K.

Action of Hydriodic and of Hydrobromic Acid on Neurine
and Choline. By E. Schmidt (Annalen, 267, 300—318).— 2^n-

methylamine ethylene iodide, NMe3l*CH2*CH2l, is formed when neurine

iodide is heated with concentrated hydriodic acid at 100° for several

hours ; it separates from hot water in colourless crystals, melts at

230—231°, and is only very sparingly soluble in boiling alcohol ;.

when heated for a long time with a slight excess of silver nitrate in

aqueous solution, it yields choline and only a very small quantity of

neurine.

The jplatinocldoride of /S-iodethyltrimethylammonium chloride,

(jN"Me3Cl*C2H4l)2,PtCl4, is obtained when a cold aqueous solution of

the preceding compound is digested with silver chloride, the filtrate

acidified with hydrochloric acid, and treated with platinic chloride;

it separates from hot dilute hydrochloric acid in small, orange-yellow
crystals, melts at 234° with decomposition, and is only very sparingly

soluble in cold water. The corresponding aurochloride,

NMe3Cl-C2HJ,AuCl3,

forms lustrous, golden plates, melts at 193*5° with decomposition, and
is very sparingly soluble in cold water.

The trimethylamine ethylene iodide (/3-iodethyltrimethylammonium
iodide) prepared from neurine is identical with the compound ob-

tained by Baeyer {Annalen, 140, 306) by heating neurine hydro-
chloride (choline chloride) with hydriodic acid. The same compound
is formed, but only in small quantities, when an alcoholic solution of

trimethylamine is heated at 50° with ethylene iodide ; when an aqueous
solution of the compound is treated with moist silver oxide, the
filtered solution acidified with hydrochloric acid and mixed with
platinic chloride, neurine platinochloride is precipitated ; it is possible^

therefore, to convert choline into neurine, and vice versa, in a com-
paratively simple manner.
When neurine iodide is heated for six hours at 100° with concen-

trated hydrobromic acid, it seems to give a mixture of trimethylamine
ethylene bromide (compare this vol., p. 806) and trimethylamine
ethylidene bromide, in which the former is present in the larger

quantity ; when this mixture is treated with silver nitrate in aqueous
solution, choline and smaller quantities of neurine are obtained.

F. S K.
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Formation of Bromaldehydes and Bromoketones by the
Action of Bromine ion Alcohols [of the Ethyl Series. By A.
Etakd (Compt. rend., 114, 753—755).—The author is unable to con-

firm the usual statement that the action of bromine on normal propyl
filcohol yields propyl bromal. The action of 1 mol. of bromine (Bra)
on 1 mol. of propyl alcohol develops a considerable quantity of heat,

hut the liquid afterwards requires to be heated in order to make the
reaction complete. Dibromopropaldehyde, C3H4Br20, is formed to-

gether with propyl bromide and some propyl bromopropionate.
Dibromopropaldehyde obtained in this way is a colourless liquid

which boils without decomposition at 137°
; sp. gr. at 15° = 1-899.

Its vapour is intensely irritating to the eyes. It combines with sodium
hydrogen sulphite to form a compound crystallising in nacreous scales,

and with water it forms a very soluble hydrate, CsHiBraO + 2II2O,

which crystallises in beautiful prisms. The constitution of the de-

rivative is, probably, CMeBra'COH.
Isopropjl alcohol, under the same conditions, is very rapidly at-

tacked by bromine, and yields isopropyl bromide boiling at Gl°, and
acetyl bromoform, COMe'CBrg, which forms phenylcarbylamine in

presence of aniline, and yields bromoform when treated with am-
monia. Acetyl bromoform boils, with decomposition, at 255°, and
unites with difficulty with hydrogen sulphites.

Normal butyl alcohol is not readily attacked by bromine ; it yields

monobrombutaldehyde, boiling at 235°.

Isobutyl alcohol is attacked more easily ; the products are isobutyl

bromide, isobutyl isobutyrate, and bromisobutaldehyde. The latter

boils at 197° with some decomposition.

Trimethylcarbinol explodes feebly in contact with bromine, and
isobutylene bromide, CMe2Br'CH3Br, boiling at 148°, is formed.

Fermentation amyl alcohol reacts readily with bromine, and yields

amyl bromide, bromovaleral boiling at 125° under a pressure of 80 ram.,

dibromovaleral, and dibromovaleraldehyde, which boils at 155—160°

under a pressure of 80 mm., and oxidises to dibromovaleric acid

when exposed to the air.

The amyl alcohol 0H*CMe2*CHaMe, when treated with bromine,
loses water and yields amylene dibromide, CMe2Br'CHBrMe, boiling

at 172°.

When bromine acts on isobutyl and amyl alcohols in presence of an
alkali, it produces carbon tetrabromide and alkaline butyrates or
valerates. C. H. B.

Preparation of Crotonaldehyde. By J. A. Muller (Bull. 80c,,

Chim. [3], 6, 795—796).—Crotonaldehyde is best prepared by heating
100 grams of acetaldehyde with 0*7 c.c. of zinc chloride solution (con-

taining 150 grams per 100 c.c), in sealed tubes at 100° for 48 hours.

The product is distilled on a water-bath, and the residue, after treat-

ment with saturated sodium carbonate solution, is filtered, dehydrated
by potassium carbonate, and subjected to repeated fractionations from
fused calcium chloride in an atmosphere of carbonic anhydride. A
yield amounting to 16*7 per cent, of the acetaldehyde actually used is

obtained. T. G. N.
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Occurrence of a Tetracarbon Aldehyde in a Brandy. By J. A.
MuLLER (Bull. Soc. Chim. [3], 6, 796—800).—A badly tasting brandy,
distilled from a "piquette" wine resulting from the fermentation of

grape marc washings yielded, on treatment with moist silver hydr-
oxide, silver 7-oxybutyrate, from which the corresponding calcium
and barium salts were prepared. A further portion of the spirit

afforded a yellow, oily oxime, €4117^0, which probably results from
the presence therein of an isocrotonaldehyde, Cfl2'CH*CHo'CH0.

T. G. K
Action of Chlorine on some Fatty Ketones. By D^m^tee-

Vladesco {Bull. Soc. Chim. [3], 6, 807—836; compare Abstr., 1890,

956; 1891,1183; this vol., 424).—Chlorethyl methyl ketone, when
heated with water in sealed tubes at 150° for eight hours, affords

m ethylacetylcarhinol, which boils at 140—150°. Sodium reacts on a
dry ethereal solution of the chloroketone to yield a liquid diketone,

(C0Me-CHMe)2, soluble in ether and in alcohol, boiling at 210°, and
forming crystalline compounds with phenylhydrazine and sodium
hydrogen sulphite. Chlorethyl methyl ketone and sodium (equal

mols.) react in alcoholic solution, yielding a ketonic alcohol, C4H8O2,
which boils at 140—145°, and reduces cold Fehling's solution and
warm ammoniacai argentic nitrate. It dissolves in the ordinary
solvents and combines with phenylhydrazine to yield a diacetyl-

osazone (m. p. 2*420) identical with that obtained by v. Pechmann
(Abstr., 1891, 738).

Potassium acetate and chlorethyl methyl ketone, when heated at
150° for 12 hours, afford methylacetylcarhmyl acetate, CHMeAcOAc,
an acetous liquid boiling at 160° under a pressure of 760 mm., which
is but slightly soluble in the ordinary solvents. It combines with
phenylhydrazine, and by the action of potassium hydroxide affords

methylethylcarbinol. By this general reaction, the author prepared
Tnethylacetylcarbinyl hutyrate. Alcoholic solutions of the chloro-

ketone and potassium cyanide (equal mols.) are heated in sealed

tubes at 120° for three hours, and a liquid ketonic nitrile, methyl-

acetylacetonitrile, CN*CHMe*COMe, is formed, which boils at 156°

under a pressure of 755 mm., and is a lower homologue of the com-
pound obtained byHanriot and Bouveault (Abstr., 1889, 841). This
compound is insoluble in water, but dissolves in the ordinary solvents,

and has a sp. gr. at 0° of 0*9934 and a vapour density of 3*35, With
ammoniacai silver nitrate solution, it forms a crystalline compound
CN-CMeAg-COMe, and on treatment with potassium hydroxide, it

evolves ammonia, a potassium salt, COMe'CHMe'COOH, being formed

;

this is decomposed by sulphuric acid with formation of carbonic
anhydride and methyl ethyl ketone, and when heated with ethyl
iodide and alcohol in sealed tubes at 150° yields ethyl methyl-
acetoacetate. The nitrile itself forms a yellow, oily compound with
phenylhydrazine, C11H13N3, which distils at 305—315°, and is, perhaps,

by a molecular transformation converted into phenyldimethylamido-
pyrazole [1:3:4:5], as in the case of the /i-ketonic nitriles

(Bouveault, Abstr., 1891, 51).
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Chlorethyl methyl ketone reacts in the cold with a solution of

sodium in phenol, and the oily, insoluble product, after washing
with alkaline hydroxide solution and drying over potassium carb-

onate, atTords on fractionation at 235— 240°, cccc-acetylphe7ioxyethane,

OH'CMePh'COMe, which is insoluble in water, but dissolves in the

ordinary solvents, and on treatment with dilute sulphuric acid loses

a molecule of water, and forms a/3-dimethylcoumarone, which distils

at 260°.

The author was unable to isolate an amido-ketone from the pro-

duct of the action of ammonia gas on an alcoholic solution of chlorethyl

methyl ketone, but evaporation of the alcoholic solution affords a
viscid liquid from which hot water extracts long needles of tetra-

raethylpyrazole, C8H12N2, melting at 86° ; the constitution and for-

mation of the pyrazoles is discussed, and in this case the author
thinks ifc results from a condensation of 2 mols. of the amidoethyl
methyl ketone with subsequent elimination of a molecule of water
and of hydrogen.

Chlorethyl methyl ketone combines with aniline at 100°, and with
methylaniline at 200°, to yield 2'

: 3'-dimethylindole and 1'
:
2'

:
3'-

trimethylindole respectively (Abstr., 1890, 1421).
Chlorethyl methyl ketone forms crystalline compounds with tri-

niethylamine, with dimethylamine, and with carbamide. Sodium
ethoxide reacts with it to yield an ether-like compound, but the
investigation of these substances is incomplete owing to the death of

the author. The chlorination of methyl propyl ketone, diethyl ketone,

and dipropyl ketone afforded similarly constituted monochloroketones,
boiling at 130—133°, 145°, and 167" respectively, and which, so far

as they were investigated, more especially in respect to the formation
of pyrazoles, gave reactions similar to those of chlorethyl methyl
ketone. T. G. N.

Chlorinated Diacetylacetone. By F. Feist (Ber., 25, 1067

—

1070).—When dehydracetic chloride is heated with water for several

hours at 200°, a gas is evolved, and a small quantity of dehydracetic

acid is formed ; the principal product is, however, a crystalline com-
pound, which melts at 83—85°, and is identical with the substance

obtained by Collie (Trans., 1891, 619) by boiling dehydracetic acid

with concentrated hydrochloric acid. The compound in question has

the composition C7H9O2CI + 2H2O, not C7H11O3CI, as stated by Collie,

and is hydrochlorodimethylpyrone containing water of crystallisa-

tion ; it loses 2 mols. H2O over sulphuric acid under reduced pres-

sure, the anhydrous substance being very hygroscopic, and melting

at 154°. F. S. K.

Dry Distillation of Silver Salts of Organic Acids. By A.
LiEBEN (Ber., 25, 1188—1189).—The author points out that the

results obtained by Kachler (this vol., p. 37) have been previously

obtained by Iwig and Hecht (Abstr., 1886, 439). He also discusses

the observations of Koenig's (this vol., p. 293) in relation to those

of Kachler. E. C. R.
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Stereoisomerism of Oleic and Elaidic Acids. By A. Saytzeff

(^J. pr. Ghem,. [2], 45, 300—302).—This is a preliminary notice. An
isoerucic acid has been isolated (compare Abstr., 1888, 815).

A. G. B.

Stereom.etric Relations of Erucic Acid and Brassidic Acid.

By A. Holt (Ber., 25, 961—965).—In a previous paper (this- vol.,

p. 429), the author has shown that the relations between erucic acid

and brassidic acid are best explained by the stereometric formulae :

—

CljHag'C'H H'C'CigHag

h-c-cooh' H-C-COOH'
Erucic acid. Brassidic acid.

In order to obtain further evidence on this point, the author has

investigated the action of reducing agents on behenolic acid,

CigHsg'CiC'COOH, which should, according to Wislicenus' hypothesis,

yield as first product an acid having the stei-eometric formula
above assigned to brassidic acid, and which should therefore, if

the author's views are correct, be identical with that acid. The
results obtained show that brassidic acid is formed without any
admixture of erucic acid.

Alkaline reducing agents are without action on behenolic acid, but
it is readily attacked by zinc dust and acetic acid if a few drops of

hydrochloric acid be added to the liquid. The product is pure bras-

sidic acid, and combines with bromine forming the known di-

bromide. It was also found that zinc and acetic acid do not convert

erucic acid into brassidic acid, and the latter must therefore be
regarded as the sole product of the action of reducing agents on
behenolic acid.

Hydrobromic acid saturated at 0° also acts on behenolic acid at

100° with formation of bromobrassidic acid, which, on reduction with
sodium in alcoholic solution, yields brassidic acid. The action of

hydrochloric acid does not proceed so smoothly, a hydroxy-acid,

OH'C22H4i02, being obtained together with oily substances ; the acid

melts at 80°, and forms a heavy, crystalline silver salt, stable towards
light.

The dibrom-additive product of behenolic acid (dibromobrassidic

acid) and also di-iodobrassidic acid, when treated with sodium in

alcoholic solution, re-form behenolic acid ; the tetrabromide of

behenolic acid behaves in the same manner, and does not, as stated

by Haussknecht {Annalen, 143, 40), yield erucic acid.

For the preparation of behenolic acid, the author employs a modi-
fication of V. Grossmann's method (Inaug. Diss., Leipsic, 1890), which
consists in boiling 1 part of the dibromide of erucic acid with
2 parts of potash and 8—9 parts of 96 per cent, alcohol. The
yield is 80 per cent, of the theoretical. H. Gr. C.

Lactonic Acids, Lactones, and Unsaturated Acids. By R.
FiTTiG (Annalen, 267, 186—191).—General remarks on the papers
by Fittig and Strom (next abstract), and by Fittig and Parker (this

vol., p. 814). F. S. K.
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Action of Sodium Ethoxide on Butyrolactone. By R. Fittig

and K. T. Strom (Annalen, 267, 191—203; compare Abstr., 1890,
CH2-CH2^ ^ ^ CO ' O

866—869). — Dihutoladone, i ^>C:C<^^^ i

^^ , is formed,
U-tla— ^ L'll2'Oxl2

together with 7-etlioxjbutyric acid (see below), when butyrolactone

(1 mol.), prepared by the method described by ChanlarofP (Annalen,

226, 325), is heated on the water-bath for about three hours with an
alcoholic solution of sodium ethoxide (1 mol.)

; after distilling off the

alcohol, the residue is washed with ether, dissolved in water, the ice-

cold solution mixed with 15 per cent, hydrochloric acid, and the

products then extracted by repeatedly shaking with ether ; the acid

is separated from the lactone by agitating the ethereal extract with
soda. Dibutolactone separates from hot ether in small, rosette-like

aggregates, and from water in larger, scaly crystals ; it melts and
turns slightly yellow at 86'5°, and is readily soluble in chloroform,

hot water, benzene, and alcohol, but only sparingly in carbon bisulph-

ide and cold ether.

*7 7. ., CH2-CH2^ ^ ^CH(C00H)-CH2 .

Oxetonecarooxy tic acid, 1 r\^^'^r\ A-rr ' ^^ precipi-

tated when concentrated soda is gradually added to dibutolactone,

suspended in a small quantity of warm water, and the solution then
acidified. It crystallises from cold water in needles, melts at 156°,

and is readily soluble in alcohol and moderately easily in hot water,

but only sparingly in cold ether and chloroform, and insoluble in

carbon bisulphide. The calcium salt, (C8Hn04)2Ca, and the barium
salt, (C8Hii04)2Ba, are colourless, amorphous compounds, readily

soluble in water, but more sparingly in alcohol. The silver salt,

C8Hn04Ag, crystallises from warm water in small needles, is only
moderately stable in the light, and is decomposed by boiling water,
with separation of silver and carbonic anhydride and formation of

oxetone.

Oxetone, I n^^'^r^ nxs » ^® formed when its carboxylic

acid is heated above its melting point, or is boiled with water or dilute

mineral acids ; it is most easily prepared by boiling dibutolactone with
dilute acids. It is a colourless, mobile, highly refractive liquid, spe-

cifically lighter than water, and readily volatile with steam ; it has a
strong, peppermint-like odour, boils at 159-4°, and is soluble in 10 to

15 parts of water at the ordinary temperature, the solution becoming
turbid when treated with potassium carbonate, or when gently
warmed, but clear again when heated at about 90°

; it is miscible
with alcohol, ether, chloroform, and benzene in all proportions. It is

not acted on by boiling dilute acids, or by alkalis, but it immediately
reduces warm ammoniacal silver solutions. When treated with con-
centrated hydrobromic acid at 0°, it yields a crystalline compound of

the composition C7Hi20Br2 ; this substance melts at 34*5°, and is very
readily soluble in alcohol, chloroform, carbon bisulphide, ether, and
benzene, but insoluble in cold water; it is decomposed by boiling

water and by alkalis, being reconverted into the oxetone.

^'Ethoxijhutyric acid, OEt*[CH2]3-COOH, is obtained as a brown
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oil wlien the alkaline solution referred to above is acidified and then
extracted with ether; it is a thick liquid boiling at 231°. The
calcium salt (C6Hii03)oCa + 2H2O, separates from water in rosette-

shaped crystals, loses its water at 115°, and melts at 140°; it is

readily soluble in alcohol. The silver salt, CeHnOsAg, is a colourless,

amorphous compound, readily soluble in boiling water, and very
stable in the light. When 7-ethoxybutyric acid is heated with con-

centrated hydrochloric acid at 140°, it is converted into 7-chloro-

butyric acid ; this compound is decomposed by boiling water, yielding

butyrolactone, from which 7-hydroxy butyric acid is easily obtained

as a thick oil, boiling at 231°, and miscible with water in all propor-

tions. F. S. K.

Divalolactone. By U. Fittig and W. D. Hoeffken (Annalen^

267, 203—204).—Divalolactone (compare Fittig and Rasch, Abstr.,

1890, 867), when purified by distillation, solidifies in a freezing

mixture, and, after having been pressed between blotting paper, can.

be recrystallised from warm light petroleum, from which it is de-

posited in slender needles melting at 39° ; it boils at 309° with slight

decomposition. F. S. K.

Condensation of Pyruvic Acid with. Dicarboxylic Acids.
By R. Fittig and G. Parker (Annalen, 267, 204—218).—Pyrocin-

chonic anhydride can be very easily and cheaply prepared by gradu-

ally heating a mixture of anhydrous sodium succinate, pyruvic acid,,

and acetic anhydride, in molecular proportion, to 110°, and then,

keeping the mixture at that temperature until the evolution of

carbonic anhydride ceases, which is usually the case in from 20—30-

hours ; after cooling, the mixture is treated with warm water, and
steam-distilled as long as the distillate shows an acid reaction. The
distillate is mixed with excess of sodium carbonate, concentrated,

acidified with hydrochloric acid, the crystalline precipitate extracted

by shaking with ether, and finally recrystallised from hot water ; the
anhydride is obtained in this way in large, transparent plates melting
at 95°.

Barium pyrocinclionate, C6H604Ba, is deposited in small, nacreous,,

anhydrous plates when its solution in cold water is warmed; the
calcium salt, C6HG04Ca, is also more readily soluble in cold than in

hot water, and crystallises in lustrous, anhydrous plates. The silver

salt, C6H604Ag2, is sparingly soluble in water. When the mixture of

sodium succinate, pyruvic acid, and acetic anhydride referred to above-

is carefully heated at a temperature below 80°, the principal product
is an acid which could not be obtained in a pure condition, but which
is, in all probability, identical with the valerolactonedicarboxylic acid

described by Rasch {Annalen, 234, 35).

Uvic acid (pyrotritartaricacid), C7H8O3, is obtained when a mixture
of anhydrous sodium succinate and pyruvic acid is heated at 110° for

about 36 hours ; the product is isol ited by distillation with steam.

Ethylmethylmale'ic acid, C7Hio04, is formed by the mutual action

of sodium glutarate, pyruvic acid, and acetic anhydride, in molecular
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proportion, under fhe conditions described in the preparation of pyro-
cinclionic anhydride ; the product is distilled with steara, and isolated

by means of its crystalline barium salt, C7H804Ba. The calcium salt,

C7H804Ca + H3O, like the bariam salt, is much more readily soluble

in cold than in warm water, and is deposited in colourless plates

when a cold, saturated solution is warmed. The silver salt, CvHsOiAgg,
crystallises from hot water in plates. When the barium salt is treated

with hydrochloric acid, ethylmethylmaleic anhydride is precipitated

as an oil, which is moderately easily soluble in hot water, and miscible
with alcohol, ether, &c., in all proportions (compare Bischoff, Abstr.,

1891, 291) ; the yield is comparatively small. The solution of the
original product, from which ethylmethylmaleic acid has been sepa-

rated, contains a syrupy acid which is in all probability dimethyl-
butyrolactonedicarboxylic acid; when this substance is distilled, it is

converted into ethylmethylmaleic anhydride (b. p. 232—233°) with
evolution of carbonic anhydride ; the quantity of anhydride obtained
in this way is much larger than that prepared directly from the crude
product in the manner described above. F. S. K.

Action of Hydroxylamine on Dibromopyruvic Acid. By H.
G. SoDERBAUM (BcT., 25, 904—916).

—

Primary dihydroximidopropionic

acid, 03114^204, is obtained by cautiously mixing aqueous solutions

of dibromopyruvic acid (60 grams), hydroxylamine hydrochloride

(48 grams), and anhydrous sodium carbonate (80—90 grams), at a
low temperature; after remaining at 10—15° for 1—2 days, the pre-

cipitated crystals are collected, dissolved in dilute sulphuric acid, and
the solution extracted with ether. The pure compound crystallises

in tufts of small, white needles containing 1 mol. H2O, sinters at 80°

with the loss of water, melts at 141—143", and is readily soluble

in water, alcohol, and ether, but almost insoluble in benzene. Its

aqueous solution has an acid reaction, gives a blood-red colour with,

ferric chloride, a dark-violet with ferrous sulphate and sodium hydr-

oxide, and an amorphous, olive-green precipitate with copper acetate.

The sodium salt, C3H3N204N'a + 3H2O, crystallises in large, four-sided

tables ; the silver salt, the ammonium salt, the calciuin salt, with 2H2O,
and the barium salt, with 5H2O, were also prepared. The diacetyl

derivative, obtained by treating the anhydrous acid at the ordinary

temperature, or at 90— 100°, with acetic anhydride, and allowing the

solution to evaporate in a vacuum over potash, forms six-sided tables,

and melts at 135° with the evolution of gas ; it also crystallises from
a small quantity of water in monhydrated, four-sided tables melting
at 90— 92° with the evolution of gas; it dissolves in ether, alcohol,

and chloroform, but is insoluble in benzene, and when treated with a

large quantity of water, or with alkali, it is hydrolysed with the
formation of secondary dihydroximidopropionic acid (see below).

When the diacetyl derivative is heated at 130—140°, it is decomposed
into carbonic anhydride, acetic acid, and acetylhydroximidoaceto-

nitrile melting at 46° (see below). When primary dihydroximido-

propionic acid is dissolved in- water, and hydrogen chloride is passed
through the solution, it decomposes into the secondary acid, cyanogen,

carbonic anhydride, and water; whilst if the acid is boiled in a
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reflux apparatus with concentrated aqueous alkali, a salt of isonitroso-

malonic acid is obtained.

Secondary dihydroximidopropionic acid is prepared by heating tlie

mother liquor from the primary acid at 50—60°, or by treating the
primary acid with hydrogen chloride, as above described; the an-
hydrous acid forms a white, crystalline powder, and melts at 172°

with decomposition, but it crystallises from dilute sulphuric acid in

long, delicate needles containing water of crystallisation, and melting
at 156° ; it resembles the primary acid in its reactions. The sodium
salt, with 2H2O, crystallises in white needles, the ammonium salt, the

silver salt, with 2H2O, the calcium salt, with 4H2O, and the barium salt,

with 2H2O, are also described. When treated with acetic anhydride
at temperatures ranging between 15° and 100°, acetijlhydroximidoaceto-

nitrile, CN-CHiNOAc, which crystallises in jagged needles, and melts
at 46°, is obtained. The acetyl derivative is obtained in small quantity
by digesting the acid for several days with acetic chloride, and is

separated from unattacked acid by means of ether; it crystallises

with 1 mol. H2O in colourless needles or prisms, and melts at 90°
;

whilst, after remaining in the desiccator, it is dehydrated, and then
melts at 133°

; the secondary acid is obtained by hydrolysing it, and
it gives isonitromalonic acid when boiled with concentrated alkali.

Taking the above described facts into account, the author assigns the

. H-C C-COOH ^ ^ , . ^
configuration N N {carboxysynglyoxime) to the

., , , , . H-C C-COOH
,primary acid, and the configuration M M {syncarboxy-

amphiglyoxime) to the secondary acid. A. R. L.

Constitution of Ethyl Acetoacetate and of the so-called
Ethyl Formylacetate. By H. v. Pechmakn (Ber., 25, 1040—1054

;

compare this vol., p. 696).—When ethyl acetoacetate is shaken with
soda and benzoic chloride, it yields a mono- and a di-benzoyl derivative,

whereas Wislicenus' " ethyl formylacetate " gives only a monobenzoyl
derivative. The monobenzoyl derivative of ethyl acetoacetate has
still the properties of ethyl acetoacetate, in so far as it has an acid

character, which it loses, however, on the introduction of a second
benzoyl group ;

" ethyl formylacetate," on the other hand, loses its

acid character on the introduction of a single benzoyl group. It

follows, therefore, that ethyl acetoacetate contains tw^o, " ethyl

formylacetate " only one hydrogen atom replaceable by acid radicles

;

in the former, the benzoyl group combines directly with carbon, but
the latter gives a benzoate, as will be shown below, the benzoyl group
replacing the hydrogen atom of a hydroxyl radicle.

These facts, and other experiments described below, prove that

ethyl acetoacetate and "ethyl formylacetate" are quite differently

constituted ; the latter contains a hydroxy-group, and is ethyl

;8-hydroxyacrylate, OH'CH!CH'COOEt, whereas ethyl acetoacetate,

both in the free condition and in its metallic derivatives, has the
ketone constitution, otherwise it must behave like ethyl hydroxy-
acrylate (compare Briihl, this vol., p. 583). Although this conclusion
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IS directly opposed to that arrived at by Nef (this vol., p. 147), the
author agrees v^rith Nef that it is unnecessary to assume that ethyl
acetoacetate exists in tautomeric forms, not, however, because the
existence of tautomeric forms should be denied in all cases, but for
the simple reason that all the reactions of ethyl acetoacetate can be
explained on the basis of the ketone formula.

The author then describes the preparation and the manner of sepa-
rating the two acetyl and the two benzoyl derivatives of ethyl aceto-

acetate ; the syrupy dibenzoyl derivative and the diacetyl derivative
(ethyl triacetylacetate) were found to be identical with the com-
pounds described by Nef Qoc. cit.) ; the monobenzoyl derivative boils

at 202° under a pressure of 50 mm., and its copper derivative melts
at 224°, not at 180—190°, as stated by James (Annalen, 226, 220).
When an alkaline solution of ethyl acetoacetate is treated with ethyl
chloroform ate, a large quantity of a neutral substance, probably
the dicarboxethyl derivative, and a trace of a substance which is

soluble in soda, and which is probably ethyl acetylnaalonate, are
formed. Ethyl yS-hydroxyacrylate (" ethyl formylacetate "), prepared
by the method described by Wislicenus (Abstr., 1888, 129), gives,

with copper acetate and a few drops of ammonia, a crystalline copper
derivative, which separates from dilute alcohol in yellowish-green
needles, and from benzene in plates, melting at 168°. The benzoyl

derivative, OBz*CH!CH*COOEt, prepared by shaking a cold alkaline

solution of the sodium derivative with benzoic chloride, melts at 5°,

boils at 208—209°, under a pressure of 50 mm., and is insoluble in

alkalis ; its alcoholic solution gives no coloration with ferric chloride

and no precipitate with copper acetate ; when the benzoyl derivative

is treated with bromine in well-cooled chloroform solution, it yields a

colourless, oily dibromo-additive product, which decomposes on keep-
ing, seemingly into benzoic bromide and ethyl hydroxybromacrylate.
The acetyl derivative, OAcCHlCH'COOEt, prepared in like manner,
or better, by gradually adding acetic chloride to ether containing the

sodium derivative of ethyl /3-hydroxyacrylate in suspension, is a
colourless liquid boiling at 126° under a pressure of 46 mm. ; it is in-

soluble in water and alkalis, and gives no reaction with ferric chloride

or with copper acetate, but it is very readily hydrolysed even by
cold sodium carbonate.

Bthyl (S-acetoxy-ocft-dibromopropionatej

OAc-CHBr-CHBr-COOEt,

is formed when the acetyl derivative of ethyl hydroxyacrylate is

treated with bromine in well-cooled chloroform solution ; it is a

thick, colourless oil, boils at 154° with slight decomposition under a
pressure of 34 mm., and decomposes on keeping.

Ethyl ^-acetoxymethylacrylate, OAc-CH!CMe-COOEt, prepared by
heating ethyl /3-hydroxymethylacrylate (" ethyl formylpropionate ")

with acetic anhydride at 140°, is a colourless liquid boiling at 132°'

under a pressure of 48 mm.; it is insoluble in alkalis, and gives no
reaction with ferric chloride. The corresponding benzoyl derivative,

OBz-CHICMe'COOEt, crystallises from dilute alcohol in long, lustrous

needles, melts at 55°, and dissolves freely in all ordinary solvents.
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except water and light petroleum ; it is insoluble in soda, and gives
no colour reaction with ferric chloride.

Ethyl 13-anilidoacrylate, NHPh'CHiCH'COOEt, is precipitated when
an aqueous sohition of the sodium derivative of ethyl hydroxyacrjiate
is gradually added to a solution of aniline in dilute acetic acid ; it

separates from alcohol in almost colourless plates, melts at 106°, and
is insoluble in water and light petroleum, but very readily soluble in

other ordinary solvents. It is insoluble in soda, but it dissolves in

concentrated hydrochloric acid, yielding a solution from which water
precipitates a colourless, flocculeut substance, which is soluble in

alkalis ; its alcoholic solution gives a reddish-yellow coloration with
ferric chloride. When dissolved in alcoholic potash, and precipitated

with water, it is converted into a crystalline compound melting at

136°. Although this ethereal salt has, doubtless, the constitution

assigned to it above, it is not identical with the ethyl ^-anilidoacrylate

prepared by Reissert (Abstr., 1888, 276) from the product of the
action of aniline on dibromosuccinic acid.

Ethyl ^-paratoluidoacrylate, C6H4Me-N'B['CH!CH*COOEt, prepared
in like manner, crystallises in yellowish plates, melts at 116°, and
resembles the preceding compound in its behaviour with solvents

;

when treated with alcoholic potash, it is converted into a crystalline

compound melting at 144°, and when warmed with acetic anhydride,
it yields acetotoluidide.

Ethyl ^-paratoluidodiacrylate, C6HiMe-N(CH:CH-COOBt)2, can be
prepared by heating an ethereal solution of ethyl hydroxyacrylate
with ethyl toluidoacrylate, or by treating paratoluidine with ethyl

hydroxyacrylate, ethyl /3-chloracrylate, or ethyl /3-benzoylhydroxy-
acrylate under the same conditions ; it crystallises from alcohol in

well-defined, lemon-yellow, transparent prisms, from dilute alcohol in

lustrous, yellow needles, and melts at 73°.

When ethyl a-phenyl-^-hydroxyacrylate (ethyl formylphenyl-
acetate) is oxidised with potassium permanganate in alkaline solution,

it yields benzoylformic acid ; ethyl /3-hydroxyacrylate gives glyoxylic

acid. F. S. K.

Ethyl Bromacetoacetates and Cyanacetoacetates. By A.
Halleh and A. Held (Compt. rend., 114, 452—455).—The authors
have observed that ethyl bromacetoacetate, prepared according to

Schonbrodt's method (Abstr., 1890, 27) is invariably accompanied
by a small proportion of an isomeric liquid, which gives off hydrogen
bromide and partially decomposes when boiled, and, like the similar

compound prepared by Duisberg, yields ethyl succinosuccinate when
treated with potassium cyanide.

In order to ascertain the structure of the isomeride, some brom-
acetoacetate, prepared and purified according to Schonbrodt's
directions, was treated with dry potassium cyanide in ethereal solu-

tion, with the result that only 5 per cent, of the potassium and ethyl

salts of the a-cyano-derivative, but 40 per cent, of the ethyl salt of

the 7-cyano-derivative, was obtained. The identity of the latter was
proved by treating it with a methyl alcohol solution of hydrogen
chloride, when, in addition to the hydrochloride of the imido-com-
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pound already described (Abstr.,1891, 171), an acetonedicarboxyllc acid

was obtained which, on further treatment with hydrocyanic acid and
hydrochloric acid, was converted into citric acid. Ethyl r^-cyanacetG-

acetate, CN-CHa'CO-CHo'COOEt, is a colourless liquid, which boils at

135—140° under a pressure of 40 mm., and is insoluble in aqueous
sodium carbonate.

That Schonbrodt's bromacetoacetate was really a mixture was
further shown by treating it with thiocarbamide after Hantzsch's
method, by which means the condensation products, ethyl A-amido-
methylthiazolcarboxylate and /t-amidothiazylacetate were obtained,

which were described by that author as resulting from ethyl fy. and
a-bromacetoacetates. The relative quantities of the products, how-
ever, seemed to show that the a-bromo-derivative was present in the

greater proportion. Jn. W.

So-called Ethyl Carbacetoacetate. By A. Hantzsch {Ber., 25,
1310).—Genvresse (J.rm. Ghim. Phys. [6], 24,46) regards the chlorina-

tion product of ethyl acetoacetate as a 7-derivative ; whereas Hantzsch
and Schilfer (this vol., p. 697) have pronounced it to be an a-deri-

vative. Genvresse further describes a large number of derivatives of

the so-called ethyl carbacetoacetate, and proposes a constitutional

formula for this substance ; the author points out that the latter has
tilready been shown by Polonoffska (Abstr., 1886, 1011) to be im-
pure ethyl isodehydracetate. A. R. L.

Turkey-red Oil. By P. Juillard (Bull Soc. Ghim. [3], 6, 638—
656).—By methods similar to those described by Scheurer-Kestner
(Abstr., 1891, 542, 665), the author has isolated several derivatives of

ricinoleic acid which result from the action of strong sulphuric acid

on it and on castor oil. He states that, although the composition of

the oil varies greatly with the conditions of its formation, the main
products of the reaction are ricinoleic and ricinoleosulphonic acids

and their polymerides, the higher terms of which are but slightly

soluble in water, whilst the special solvent action of the oil is due to

the presence of diricinoleic and diricinoleosulphonic acids, and per-

haps to the presence of an easily-decomposable diricinoleosulphonic

anhydride. The washed product of the primary reaction, when kept
for some weeks at 20—30", undergoes almost complete conversion into

polyricinoleic acids, and both ricinoleic acid and castor oil, when
treated with hydrochloric acid, behave similarly, the action being
hastened at a temperature of 100°. The author has prepared acetyl-

riciuic, butyroricinic, and oleoricinic acids, which are oily liquids

soluble in alcohol. T. G. N.

Amido- and Anilido-derivatives of Succinic Acid. By C.
Hell and B. Poliakoff (Ber., 25, 640—652).—The action of

ammonia on ethyl mono- and di-bromosuccinate has been again
studied, previous observers having obtained discordant results. When
ethyl monobromosuccinate is treated with a considerable excess of
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10 per cent, aqueous ammonia, no reaction occurs at 0°, but at the
atmospheric temperature, flakes of fumaric diamide,

conh2-ch:ch-conh2,

are deposited, and resinous products are also formed. If alcoholic

ammonia is used, the same reaction takes place, but much more slowly.

Curiously enough, the same substance is obtained from the dibromo-
succinate, together with large quantities of resinous products. If,

however, the dibromosuccinate be heated with alcoholic ammonia at

60—70°, ethyl imidosuccinamate,NH<[ ' isformed, together

with resinous products. The same substance is obtained, although in

much smaller quantity, from the monobromosuccinate under similar

circumstances. At higher temperatures, ranging from 80° to 150°,

nothing but resinous products were, as a rule, obtained; once only,

when the dibromosuccinate was heated at 120—130° with alcoholic

ammonia, was a crystalline product, imidosuccinic diamide,

atx3 ^ch-conh,
^^<6h.conh;

obtained. This forms yellowish plates melting at 175—176°, dissolves

in hot water, alcohol, ether, and acids, and is decomposed by alkalis,

even in the cold, with liberation of ammonia.
If ethyl monobromosuccinate (1 mol.) is heated for 4 hours at

140—160° with aniline (4—5 mols.), some ethyl anilidosuccinate,

C00Et-CH(NHPh)-CH2-C00Et, is formed, together with some
ethyl anilidophenyhuccinamate, NHPh-C0-CH(]SrHPh)-CH2-C00Et,
and much anilidosuccinic dianilide,

]N'HPh-C0-CH(NHPh)-CH2-C0NHPh.

The second substance may be obtained by extracting the product of

the reaction successively with cold ether and acetic acid, and crys-

tallising the residue from hot absolute alcohol. It forms fine,

yellow prisms, melts at 144°, turning brown and evolving gas, dis-

solves but sparingly or is insoluble in the usual solvents, and is

decomposed by alkalis, with formation of aniline and the anilido-acid.

If, instead of 4—5, only about 3 mols. of aniline are used in the re-

action, and the temperature is kept somewhat lower, anilidosuccinanil,

I ^ ^NPh, is also formed, and in greater quantity, as

the reaction lasts longer. C. F. B.

Fermentation. By E. Buchner {Ber., 25, 1161—1163).—Hydro-
gen ammonium fumarate and ammonium fumarate are acted on by
Fenicillium glaucum at ordinary temperatures, and by Aspergillus niger

at 30— 35°, whilst the corresponding maleic salts are unaffected by

these organisms. For experimental details, the original paper should

be consulted. J. B. T.

Action of Heat on the Hydrogen Malates of Methylamine
and Benzylamine. By E. Giustiniani (Gazzetta, 22, i, 169—176).
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—On lieating ethylamine hydrogen malats, Piutti (Abstr., 1889, 590)
obtained etliylfumarimide and an amorphous condensation product
which COaid not be converted into inactive aspartic acid.

The author finds that, on heating methylamine hydrogen malate at
200°, it gives a large quantity of an amorphous condensation product
which does not yield methylaspartic acid when heated with hydro-
chloric acid in a sealed tube at 150°. A small quantity of metkyl-

fatnarimide, H ]>N'Me, is also formed and distils over. It crys-

tallises in long, white prisms, melts at 90—92°, and is soluble in.

alcohol, less so in water and ether, and only very sparingly in
benzene. It readily volatilises, and provokes tears. It yields a
bromo-compound melting at 97°, and, when fused with caustic potash,

gives off methylamine, leaving potassium fumarate in the residue. It

dissolves in cold caustic potash, forming a reddish solution which
deposits methylfumaramic acid, NHMe-CO-CHiCH'COOH, when
hydrochloric acid is added. This substance forms small, white
crystals melting at 149°, and combines with bromine in the cold. It,

is soluble in water and alcohol, sparingly so in ether. The silver salt

is a white, amorphous powder not altered by light.

On heating benzylamine hydrogen malate at 200°, benzylfumarim-
ide and two isomeric benzylmalimides are obtained, together with an
amorphous condensation product which is not altered by heating with
hydrochloric acid at 200° in a sealed tube. Benzylfumarimide,

H ^N'CHaPh, separates from its alcoholic solution in splendid
'CH'GO
prisms melting at 67-5°. It is very soluble in hot alcohol and ether,

sparingly so in water ; it has a pungent taste, and its boiling ethereal

solution takes up bromine, giving a liquid bromo-compound. On
dissolving it in a mixture of sulphuric and nitric acids, a nitro-deriva-

tive is obtained which crystallises from alcohol in yellow needles, and
melts at 173°. It dissolves in cold caustic potash forming henzyl-

fumaramic acid, CHaPh'NH'CO'CHlCH'COOH, which separates, on
adding hydrochloric acid, in small, white crystals melting at 183°. It

is soluble in water, alcohol, and ether, but only very sparingly in

benzene. It yields a white, amorphous silver salt which is rapidly

-changed by light, and explodes on heating. Both benzylfumarimide
and benzylfumaramic acid give benzylamine on fusion with caustic

potash. When the residue obtained on heating benzylamine hydro-
gen malate is extracted with hot water, two isomerides are dis-

solved. The less soluble one crystallises in square tablets melting at
114°, and is a-henzylmalimide, CuHnNOa; it is soluble in acetic acid,

hot water, alcohol, and ether, less so in benzene. The more soluble

compound is ^-henzylmaliifiiide ; it crystallises in acicular prisms^

melts at 105°, and is soluble in acetic acid, alcohol, and ether, very
sparingly so in benzene. On heating at 200—210° it is partly

polymerised andpartly decomposed into water and benzylfumarimide;
the a-modification, when similarly treated, merely sublimes un-
changed. Both a- and /3-imides dissolve in caustic potash (20 per
^ent.) with formation of benzylmalamic acid. On treating them with

VOL. LXII. 3 k
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hot concentrated potash, benzylamine and potassium malate are
prodnced. They both dissolve unaltered in acetic anhydride. On
treatment with acetic chloride, the a-compound yields an acetyl deriva-

tive which melts at 90°, and is very sparingly soluble in water ; the
/^-imide gives an acetyl derivative which melts at 102°, and is very
soluble in alcohol and ether. The benzoyl derivative of a-benzyl-

malimide crystallises in small needles and melts at about 100°. The
benzoyl derivative of the ^-imide crystallises in needles melting at
122°

Benzylmalamic acid, CH2Ph-]N'H-CO-CH(OH)-CH2-COOH, obtained
by dissolving the benzylmalimides in cold aqueous potash (20 per
cent.), and treating the solution with hydrochloric acid, forms smally

white crystals melting at 130—132°. It is very soluble in alcohol,

ether, and boiling water, sparingly so in cold water. Its silver salt is a
white, crystalline powder, slowly altered by light. The monacetyl
derivative forms a whitish, crystalline powder, soluble in alcohol and
ether, sparingly so in water, and melts at 87°. The benzoyl deriva-

tive is obtained as very minute, white crystals melting at 117°. It is

very soluble in alcohol and ether, sparingly so in water, and on boil-

ing with water gives benzoic acid. W. J. P.

Synthesis of Tartaric Acid. By P. Genveesse (Compt. rend.,.

114, 555—557).—Glyoxylic acid was treated with zinc powder in

presence of acetic acid diluted with its own weight of water, first at

the ordinary temperature, and afterwards on the water-bath. The
zinc is added gradually to the mixture of the two acids, the propor-
tions of the molecules being, glyoxylic acid, 1; acetic acid, 3; zinc

2. Under these conditions glyoxylic acid is converted into tartaric

(racemic) acid, the reaction being analogous to the conversion of

acetone into pinacone, or benzaldehyde into hydrobenzo'in. The
racemic acid was identified by the behaviour of the calcium salt, the
redaction of ammoniacal silver nitrate, and the isolation of the free

acid and measurement and analysis of the crystals. C. H. B.

Optically Isomeric Gulonic Acids. By E. Fischer and R. S.

CiJRTLSS (Ber., 25, 1025—1031).—The compound (m. p. 160°) pre-

viously described as ^-gulonolactone (Abstr., 1891, 668) is simply a
mechanical mixture of the d- and Z-lactones; when a solution of equal

quantities of the two optically active lactones is allowed to evaporate

slowly, such large crystals of the two compounds are formed that

they can be separated mechanically. The fact that the racemic modi-
fication of gulolactone cannot be obtained by crystallisation from
water is of general interest, but not Avithout analogy. A further

examination of the two active lactones has shown that they are crys-

tallographical antipodes.

i- Gulonic acid is obtained in the form of its calcium salt,

(CeHnOO^Ca,

when an aqueous solution of equal quantities of the two optically

active lactones is boiled with calcium carbonate. This salt crys-

tallises from hot water in very slender needles, and contains water
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of crystallisation, which is slowly given np on keeping over sulphuric

acid; 100 parts of water at 15" dissolve only 1*6 parts of the anhydr-
ous salt, whereas the same quantity of water at the same tempera-
ture dissolves 5*8 grams of the anhydrous calcium salt of Z-gulonic

acid. A solution of the acid, prepared by heating a solution of the
calcium salt with 10 per cent, hydrochloric acid, is optically inactive.

i-Gulonic acid plienylhijdrazide, C6Hii06*KoH2Ph, is deposited in

yellow crystals when a concentrated, optically inactive solation of

the two lactones is heated at 100° with phenylhydrazine for an hour,

and then allowed to cool. It crystallises from hot alcohol in slender

needles, melts and slowly decomposes at 153—155°, and is very
readily soluble in hot, but only moderately easily in cold, water. A
10 per cent, aqueous solution of the hydrazide is optically inactive,

whereas a 9 per cent, solution of the corresponding derivative of

Z-gulonic acid is feebly dextrorotatory ; as the two compounds differ

also in melting point, and in the readiness with which they crystal-

lise from alcohol, it is very probable that the inactive hydrazide just

described is really the racemic modification, and not simply a
mechanical mixture.

i-Gulose can be obtained as a colourless syrup by reducing a mix-
ture of the two lactones with sodium amalgam in the usual manner.
The phenylhydrazone, CGHioOollS'aHPh, crystallises from alcohol in

slender, colourless needles, melts at 143°, and is sparingly soluble in

cold water ; a 7 per cent, aqueous solution of this compound, ex-

amined at 50° in a tube 1 dm. in length, was found to be optically

inactive, but in other respects the hydrazone resembles the corre-

sponding derivative of Z-gulose so closely that it is impossible to

say with certainty whether it is the racemic modification or a
mechanical mixture.

i-Phenylgulosazone, C6Hio04(N2HPh)2, crystallises from warm ethyl
acetate in slender, yellow needles, melts at 157—159°, and is much
more sparingly soluble in hot water than Z-phenylgulosazone, from
which it also differs in its manner of crystallising ; as, moreover, the
new compound is optically inactive, it is doubtless the racemic modi-
fication.

i-Phenylgulosazone resembles phenyl-/3-acrosazone so closely in
melting point, crystalline form, solubility in water, and in optical

behaviour, that the two compounds might be considered to be identi-

cal, were it not that the former requires for solution about four times
as much ethyl acetate as the latter. That the two compounds are
not identical was also proved by a comparison of their bromo-
derivatives. Parahromophenylgulosazone, prepared by heating gulose
Avith a dilute alcoholic solution of bromophenylhydrazine acetate at

100°, crystallises from ethyl acetate in slender, yellow needles, melts
at 180—183° when quickly heated, and decomposes at a slightly

higher temperature. The corresponding derivative of /3-acrose, ob-
tained by warming a dilute aqueous solution of /3-acrosone with
bromophenylhydrazine and acetic acid, melts at 180—183°, and is

much more readily soluble in ethyl acetate than the isomeride just

described. The conjecture that /3-acrosazone might be inactive

gulosazone consequently falls to the ground. F. S. K.
3 A; 2



S24: ABSTRA.CTS OF CHEMICAL PAPERS.

Citric Acid, By E. Buchner and H. Witter (Ber., 25, 1159—
1160).—H. Kammerer's "isomalic acid" appears to be anhydrous
citric acid ; it is readily prepared by heating citric acid in aqueous
solution until the temperature rises to 130° ; on cooling, the anhydr-
oas acid is deposited in colourless crystals which melt at 153°, and
are unacted on by water. On adding a crystal of the hydrated acid to

a concentrated aqueous solution of the anhydrous acid at the ordinary
temperature, the hydrated acid separates in crystals, but the con-

verse does not apply. Both acids yield identical methyl salts, but the

lead salts are not identical ; for, on treatment of these compounds
with hydrogen sulphide, the original anhydrous or hydrated acid is

regenerated.

Hydrated citric acid melts between 135° and 152°, not at 100° as

•stated in text-books. J. B. T.

Symmetrical Ethanetetracarboxylic Acid. By B. Buchner
and H. Witter (Ber., 25, 1157—1158).—Symmetrical ethanetetm-
carhoxylic acid, CH(COOH)2*CH(COOH)2, is obtained as a bye-
product in small quantity'- by the action of ethyl dibromosuccinate,
ethyl bromofumarate, or ethyl dibromocinnamate on ethyl sodio-

malonate, and is therefore formed by the condensation of 2 mols. of

malonic acid. It is prepared by boiling the methyl salt (1 gram) with
soda (4'5 c.c.) of sp. gr. 1-2, and water (4'5 c.c), for 1-5 hours, and
crystallises from ether in small needles which melt at 167—169° with
evolution of gas; on heating for some time at 180°, succinic acid is

formed.

The methyl salt is deposited from ether, in which it is sparingly
soluble, in small, colourless crystals melting at 138"^. J. B, T.

Reduction of Mucic Acid. By E. Fischer and J. Hertz {Ber.,

25, 1247—1261),—According to theory, two optically inactive bibasic
acids are capable of existence, having the configurations :

—

H H H H
COOH-C C C C-COOH, and

OH OH OH OH
H OH OH H

COOH-6 C C C-COOH.
I I I I

OH H H OH

Van't Hoff {Die Lagerung der Atoms in Baume, S. 39) regarded
mucic acid as one of them, and the so-called paramucic acid, which
has been shown to be mucic acid lactone (Abstr., 1891, 1193), as the
other. Later, Van't Hoif altered his views (Dix annees da^is Vhistoire

d'une theorie, p. 60) in accordance with Bouchardat's observation
that dulcitol yields optically active derivatives ; and, therefore, in spite

of their apparent inactivity, both dulcitol and mucic acid must be
represented as optically active systems. Dulcitol and mucic acid
liave also been regarded as "racemic" compounds by Carlet
{Jahresber., 1860, 250). If mucic acid is an optically inactive com-
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pound in virtue of the spacial symmetry of its molecule, it might be
expected that on reduction both carboxyl groups would be equally
attacked, and that the resulting inactive monobasic acid would be
separable into two oppositely active components, both of which would
yield mucic acid on oxidation. The experiments described below
show this to be the case.

Reduction of Mucic Acid Lacto7ie.—Commercial mucic acid, which
contains unknown optically active impurities, is purified i>y dissolving

it in the smallest possible quantity of hot dilute sodium hydroxide
solution, treating with animal charcoal, and adding hydrochloric acid

to the filtrate, when the pure acid separates and is washed with cold
water ; that portion which is converted into the lactone is reconverted
into the acid by evaporating the filtrate with an excess of hydros-

chloric acid, and recovered. The purified acid (150 grams) is boiled
vvith water (60 parts) until it dissolves, and the solution is evapo-
rated to 1J litres ; the mucic acid which separates on cooling is re-

moved, and the filtrate containing the lactone is cooled to 0°, and
treated with 2^ per cent, sodium amalgam with frequent shaking.
At a certain stage in the reduction it is necessary to keep the solution

acid by the frequent addition of dilute sulphuric acid, but after its

cupric reducing power has attained its maximum, that is, when all

the lactone is converted into aldehyde acid, it is kept faintly alkaline

during the addition of the remaining portion of the amalgam. The
operaiion, which usually lasts about seven hours, is stopped when
12 parts of the solution do not completely reduce 1 part of Fehling's
solution; 2—2| kilos, of amalgam are generally required. The
solution is decanted from mercury and the filtrate evaporated to the
crystallising point of sodium sulphate ; concentrated sulphuric acid

(50 grams) and hot 96 per cent, alcohol are then added. After
cooling, the filtrate is evaporated with addition of water until the
alcohol is removed ; when the aqueous liquid is boiled with barium
carbonate for half an hour, a barium salt, amounting to 45 per cent,

of the lactone employed, is obtained in delicate, white needles on
evaporating the filtrate. Details are also given of the reduction of

diethyl mucate by sodium amalgam, but by this method i.-galactonic

acid hydrazide corresponding only with 2 per cent, of the ethyl salt is

obtained. i.-Galactonic acid, C6H12O7 :—The last-mentioned barium
salt is dissolved in water, exactly precipitated by sulphuric acid, and the
filtrate evaporated, when an optically inactive mixture of the acid and
lactone separates. To obtain the lactone, CeHjoOe, the last product is

dissolved in about ^ its weight of warm water, and the crystals which
Separate after some days are collected, washed with alcohol, and later

with acetone, and finally crystallised from boiling acetone. It is thus
obtained in delicate prisms; it melts at 122— 125°, exhibits no
appreciable optical rotation in 10 per cent, aqueous solution, dissolves

readily in water, somewhat sparingly in alcohol and pure acetone, and
very sparing]^ in ethyl acetate, and is easily converted into mucic
acid by nitric acid. The bariuvi and calcium salts both crystallise

with 2f niols. H2O, the latter being very sparingly soluble in boiling

water ; the cadmium salt crystallises with 1 mol HoO ; whilst the
j)henylh'udra^Me, CjaHisl^TgOr., obtained by heating a 20 per cent.
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aqueous solution of the lactone with an equal quantity of phenyl-
hydrazine on the water-bath for an hour, crystallises from water or
dilute alcohol in stellate groups of colourless needles, and melts at

about 205^ with decomposition. i.-Galactose, CeHiaOe, is prepared by
reducing a 10 per cent, cold aqueous solution of the lactone in the
usual manner with nine times its weight of sodium amalgam. The
solution decanted from mercury is rendered alkaline and boiled,

exactly neutralised with sulphuric acid, and sufficient absolute alcohol

added until it contains 85 per cent, of the latter. The sodium salt

which separates is again treated with alcohol in the same way until it is

free from the sugar, and the united alcoholic solutions are evaporated
to a sjrup, when crystallisation commences after some days. It is

then triturated with methyl alcohol, and the collected crystals washed
with the same liquid, dissolved in boiling absolute alcohol, filtered from
insoluble matter, evaporated in a vacuum, and the syrup placed over
concentrated sulphuric acid ; the sugar which separates is then washed
with alcohol and ether. It melts not quite constantly between 140° and
142°, arid is optically inactive ; it does not exhibit a characteristic

crystalline form, but the question whether it is a " racemic " com-
pound or a mechanical mixture of the two isomerides is not decided.

Its derivatives are optically inactive. The phenylhydrazone forms
colourless leaflets, and melts at 158—160°

; the phenylosazone melts
at 195°, and is undoubtedly identical Avith that obtained from dulcitol

(Abstr., 1888, 358).

i.-Galactonic acid may be separated into its optically active com-
ponents by the method employed for the separation of i.-mannonic
acid (Abstr., 1890, 467). The lactone (20 grams) is dissolved in

70 per cent, alcohol (600 c.c), and the solution boiled for an hour with
finely pulverised strychnine (50 grams) ; the filtrate is evaporated
with the addition of water until all the alcohol is removed, when the

excess of strychnine separates, and after evaporating this filtrate to a
thin syrup, white needles consisting chiefly of the d.-salt separate ; it is

recrystallised from alcohol, converted into the barium salt, and thence

into the calcium salt. The latter is boiled with twice its weight of

water, when only the d.-salt passes into solution, and separates from
the filtrate in the pure state on cooling ; it has all the properties of

calcium d.-galactonate, and gives the laevorotatory lactone described

by Tollens and others (Abstr., 1891, 43). l.-Galactonic acid is ob-

tained by boiling the mother liquor from strychnine d.-galactonate

with barium hydroxide, exactly precipitating the solution of the

barium salt with sulphuric acid, boiling the filtrate with calcium

carbonate, and evaporating this filtrate to a syrup, when a mixture of

the 1.- and i.-calcium salts separates. It is boiled with twice its

weight of water, when the l.-salt dissolves, and separates from the

filtiate in five-sided plates, closely resembling the d.-salt. When it

is heated at 100", it loses 15 per cent, of its weight, and when
0*2 gram is heated at 100° in a sealed tube with 0*91 per cent, hydro-

chloric acid (4 c.c), the solution shows an optical activity of 2"7l° in

a 100-mm. tube, due to the formation of a dextrorotatory lactone.

l.-Galactose, CeHiaOe, is obtained by the fermentation of i.-galactose
;

the crude syrup obtained by reducing i.-galactonic lactone is dissolved
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in water^ (10 parts), fresh, washed, active beer yeast added, and the
mixture placed in an incubator at 30°. Fermentation commences
after two hours, and is generally complete at the end of 5—6 days.
The filtered solution is boiled with animal charcoal, evaporated, and
the crystals washed with methyl alcohol, again treated in dilute

aqueous solution with animal charcoal, and evaporated ; the syrup is

then triturated with methyl alcohol, and the crystals boiled with
absolute alcohol, the resulting solution evaporated to incipient tur-

bidity, and the crystals obtained from the filtrate repeatedly recrystal-

lised from alcohol. The compound melts at 162—163 ; whereas,
according to v. Lippmann (Ber., 18, 3335), d.-galactose melts at 168°.

The 1.-galactose possessed a specific rotatory power in 10 per cent,

aqueous solution eight minutes after preparation, [a]j) = — 120, and
this ultimately became [ajo = — 73"6 to — 73'7 on remaining. The
jphenylhydrazone is dextrorotatory, and melts at 158—160° ; the
phenylosazone melts at 192—195° ; 1.-galactose yields mucic acid on
oxidation with nitric acid and dulcitol on reduction with sodium
amalgam. A. H. L.

So-called Artificial Pectic Acid from Fir-wood. (Oxycel-
lulose.) By J. B. LiNDSEY and B. Tollens (Annalen, 267, 366—370).
The authors have made a number of analyses of the compound, obtained
by the action of nitric acid on fir-wood, which Sacc considered to be
pectic acid, but which, according to Porter, is a totally different sub-

,stance. This product was found to contain 1*72—1*76 per cent, of

ash, and the composition of the organic matter may be expressed by
the formula (CeHioOs)^, or better still, by the formula 6C6H10O3 + ;

the properties and reactions of the substance agree to some extent
with those of the preparations described by Sacc and by Porter, and
also with those of Cross and Bevan's oxycellulose (Trans., 1883, 22).
When freed from nitric acid, it has a gelatinous character, and swells

up when treated with water, so that it cannot be separated by filtra-

tion
; when it is washed with a mixture of nitric acid and 60 per cent,

alcohol, then repeatedly with 93 per cent, alcohol and ether succes-

.sively, and dried over sulphuric acid, it is obtained in the form of a
colourless powder, which dissolves completely in dilute ammonia, and
in very dilute soda, being reprecipitated as a jelly on the addition of

more concentrated soda or nitric acid. From a study of its properties,

the authors conclude that it is not to be classed with the true pectin

substances, as it does not contain pentoses, but that it is closely

related to cellulose. F. S. K.

Bromacetamide. By E. Buchner and A. Papendieck (Ber., 25,
1160—1161).—Bromacetamide is prepared by treating ethyl brom-
acetate with two volumes of 10 per cent, aqueous ammonia at — 10*^;

the product is deposited after some time, and crystallises from
alcohol in colourless, flat needles which melt at 91°, not 165° as

usually stated. J. B. T.

7-Substituted Hydantoins and Carbamido-acids. By I.

"GuAREscHi {Chein. Centr.^ 1892, i, 140; from Gior. B. Accad. Med.,



828 ABSTRACTS OF CHEMICAL PAPERS.

1891).—The author has prepared 7-substituted hydantoins and
cai'bamido-acids by the action of mono-substituted carbamides on

amido-acids. ^/'Methylhydantoin, C0<] 1 , is obtained from

VTTT PIT
methylcarbamide and glycocine ; ^(-phemjlhydanioin, C0<[ '

is obtained from phenylcarbamide and glycocine ; methijlparaphenyl-

glycoluric acid, NHMe'CO-NH-CeHi'COOH, from methylcarbamide
and paramidobenzoic acid

;
phenylparaphenylglycoluric acid,

NHP11-CO-NH-C6H4-COOH,

from pbenylcarbamide and paramidobenzoic acid. J. W. L.

7-Substituted Hydantoins. By E. Quenda (Ghem. Centr., 1892^
i, 140; from Gior. B. Accad. Med., 1891).—From paratolylcarbamide
and glycocine, the author has prepared r^-paratolylhydantdin,

^^(C6H4Me)CO
Some ditolylcarbamide was formed at the same time. From the
orthotolvlcarbamide, the corresponding hydantoin was obtained.

J. W. L.

Formation of Hydroxamic Acids of the Fatty Acids by
means of Acid Anhydrides. ByL. Crismer {Ber., 25, 1244; com-
pare Miolati, this vol., p. 698).—A claim of priority. H. G. C.

Compounds of Thiophen and of its Homologues, and of
some Ketones, with Mercuric Chloride. By J. Volhard
(^Annalen, 267, 172—185).—When thiophen is shaken with a cold,

saturated, aqueous solution of mercuric chloride, a voluminous,
colourless precipitate is produced, and the solution acquires an acid

reaction ; a little alcohol is added in order to prevent the precipitate

caking together, and the free hydrochloric acid produced in the

reaction is got rid of by the addition of sodium acetate ; the colour-

less precipitate is separated by filtration, washed with cold water,

andjthen repeatedly extracted with boiling alcohol.

Thiophen mercuric chloride, C4SH3*HgCl, separates from the alco-

holic extract on cooling in colourless plates ; it melts at 183°, sub-

limes at temperatures above 100°, and is almost insoluble in cold, and
only moderately easily soluble in boiling, water ; it is readily decom-
posed by hydrochloric acid, yielding thiophen and mercuric chloride.

The portion of the precipitate which is insoluble in alcohol is a

colourless powder of the composition C4SH2lHg2Cl2 ; it is insoluble in

all neutral solvents, is not acted on by alkalis, and is only slowly

decomposed even by concentrated nitric acid.

When thiophen mercuric chloride, C4SH3-HgCl, is boiled for some
time with acetic chloride, it yields acetothienone, or thienyl methyl
ketone, C4SH3AC, identical with the compound previously described

by Peter (Abstr., 1885, 141) ; the yield is 77 per cent, of the theo-

retical. When treated with benzoic chloride in like manner, it give&
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phenyl thienyl ketone (m. p. 06°), identical with the compound pre-
pared by Couiey (Abstr., 1884, 1168). It is also readily acted on by
iodine in presence of warm water, being converted into diiodothio-

phen (ra. p. 40").

a-MethyUhiophen 7iiercuric chloride, CsSHg'HgCl, is formed, practi-

cally as sole product, when a-methylthiophen is shaken with an
aqueous solution of mercuric chloride and sodium acetate ; it crystal-

lises from boiling alcohol in short, transparent needles, melts at 197°,

and is insoluble in water and ether. When warmed with benzoic

chloride for a long time, it yields phenyl thiotolyl ketone, a com-
pound which has been previously described by Ernst (Abstr., 1887,

238) as an oil, but which the author obtained in lustrous needles-

melting at 124°.

^-Thiotolene mercuric chloride, CsSHa'HgCl, prepared from thio-

tolene in like manner, crystallises from hot alcohol in slender,

lustrous needles. The dimercuric chloride, C5SH4*Hg2Cl2, is a colour-

less, granular powder, insoluble in all neutral solvents, and only

slowly acted on even by concentrated nitric acid.

^-Isopropijlthiophen mercuric chloride, CvSHg'HgCl, crystallises from^

hot alcohol in long, colourless needles, melts at 137°, and is soluble in

ether, but insoluble in water; the dimercuric chloride, CvSHsiHgaCla,,

is a colourless, granular compound, insoluble in all neutral solvents,,

and only slowly decomposed by concentrated nitric acid.

Acetothienone combines with mercuric chloride under the condi-

tions already described yielding a compound of the composition

CeHeOSjHgCla; this substance crystallises in long, colourless needles,

melts at 68", and is soluble in ether. Acetophenone, under the same-

conditions, gives a compound of the composition CsHsO.HgClo, which
crystallises in large, colourless needles, melts at 59°, and is soluble in

water, ether, and alcohol. The compound obtained with benzo-

phenone crystallises in long, colourless needles, melts at 81°, and is

readily soluble in water, alcohol, and ether ; it has the composition

Ci3E[ioO,HgCl2. All these additive compounds are very readily

decomposed, and on exposure to the air, the ketone contained in

them gradually volatilises. F. S. K.

yy-Ethylthiophen and Thiophen.a/3-dicarboxylic Acid. By M.
Pf't'PTl'

Gerlach {Annalen, 267, 145—172).—yS-Ethylthiophen, ' „.* tt>S,OH . CH
was prepared by distilling a mixture of anhydrous sodium ethylsuc-
cinate and phosphorus trisulphide (compare Damsky, Abstr., 1887,

237). It is a colourless, mobile, highly refractive liquid of sp. gr.

1-0012 at 16°; it boils at 135—136°, has an odour like that of
benzene, and is miscible with alcohol, ether, benzene, light petroleum,
and chloroform, but insoluble in water. It burns with a very smoky
flame, gives a greenish-blue coloration with sulphuric acid and
isatin, and is gradually decomposed by concentrated sulphuric acid
at the ordinary temperature ; it is decomposed by hot dilute nitric

acid, and with very concentrated acid an explosively violent reaction
takes place. The 6rowo-derivative, CeHvBrS, is obtained when the-
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theoretical quantity of bromine is gradually added to water contain-
ing otliylthiophen in suspension ; it is a colourless liquid, boils at

180— 190°, and dissolves freely in alcohol, ether, chloroform, and
light petroleum. The <iz6romo-derivative, C6H6Br2S, prepared in like

manner, is a yellow oil boiling at 215—225°. The i^rife?-omo-deriva-
tive, CeHsBrgS, is formed when ethylthiophen is treated with three
times the theoretical quantity of bromine at the ordinary tempera-
ture ; it is a heavy, yellow oil, boils at 272—280°, and is only slightly

volatile with steam. The pentahromo-deTiYative, CsHaBrgS, can be
obtained by treating ethylthiophen with bromine at 100° ; it crystal-

lises from alcohol in yellowish, lustrous needles, melts at 86°, and is

insoluble in water, and only sparingly soluble in cold alcohol, but
more readily in hot alcohol, ether, chloroform, and light petroleum.

Acetyl-13-ethyUJiiopJien J i . >>S, prepared by treating a solu-
011 . OM

tion of ethylthiophen in light petroleum with acetic chloride and
aluminium chloride, is a colourless liquid, boils at 227°, is volatile

with steam, and darkens in colour on exposure to the air ; on oxida-

tion with potassium permanganate in well-cooled alkaline solution, it

yields only very small quantities of a dicarboxylic acid. Its oxime,

CgHuNOS, separates from alcohol in lustrous, prismatic crystals,

melts at 56°, and is readily soluble in alcohol, ether, light petroleum,
chloroform, and benzene, but insoluble in water.

When acetyl-yS-methylthiophen (b. p. 218°), prepared by the

method described by Demuth (Abstr., 1886, 228), is oxidised with
potassium permanganate in alkaline solution, it is converted into

/J-methylthiophencarboxylic acid and a/3-thiophendicarboxjlic acid
;

the mixture of the two acids is treated with sufficient soda to convert
the dicarboxylic acid into its sodium hydrogen salt, and the mono-
carboxylic acid is then extracted with ether.

/:^-Methy]thiophen-a-carboxylic acid melts at 140°
; Demuth (he.

cit.) gives 144° as the melting point of this compound. The silver

^alt, C6H5Ag02S, separates from hot water in small, colourless^

lustrous crystals. The lead salt, (C6H502S)2Pb, is a colourless

powder.
a/3-Thiophendicarboxylic acid, C6H4O4S, crystallises from water in

long, colourless, lustrous needles, melts at 270° with decomposition,
And is only sparingly soluble in cold water, but very readily in ether

;

it is identical with the acid prepared by Griinewald (Abstr., 1888,

48) by the oxidation of a^-dimethylthiophen. The sodium hydrogeti

salt, CGH304SNa -f- ^HgO, separates from water in colourless, star-

like forms.

JDibromo-fi-methylthiophen^ C6H4Br2S, prepared as described in the

<3ase of the corresponding yS-ethyl derivative, is a heavy, yellow oil

boiling at 220—230°.
Bromacetyl-l3-methyltMophen, CvHTOBrS, is formed when a light

petroleum solution of the dibromo-derivative is treated with acetic

chloride (2 mols.) and aluminium chloride; in this reaction some of

the acetic chloride seems to be converted into bromacetic chloride.

It is a yellow liquid, darkens in colour on exposure to the air, and is

readily soluble in alcohol and ether. Its oxime, CvHsNOBrS, forms
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jellowisli crystals, melts at 105°, and is readily soluble in alcohol and
ether, but only sparingly in light petroleum, and insoluble in water.

3romothiophe7idicarboxylic acid, Cf.HaOiBrS, is obtained when the
preceding compound is oxidised with an alkaline solution of potas-

sium permanganate. It separates from hot water in colourless,

microscopic, hair-like crystals, sinters together and decomposes at

240", and is only sparingly soluble in boiling water ; when heated
with resorcinol, it gives a brown mass, the solution of w^hich in soda
is yellowish-red, and shows a green fluorescence. The lead salt,

C6HBr04SPb, is a colourless powder, insoluble in water. The silver

salt, C6HBr04SAg2, is very sparingly soluble in water. F. S. K.

Nitrogenous Derivatives of Thiophen and Furfuran. By
P. Douglas {Ber., 25, rSll—lSU).—Thiophen 'nitrile, C^SHs-CN, is

obtained when crude thienylglyoxylic acid is boiled with an excess of

a concentrated solution of hydroxylamine hydrochloride ; it boils at

192°, and is converted into ethoximidothiophen hydrochloride when
dry hydrogen chloride is passed through its alcoholic solution.

EthyUhiophenhydroximic acid is produced when ethoximidothio-
phen is heated with 1|^ times its weight of hydroxylamine hydro-
chloride in aqueous alcoholic solution ; when crystallised from water,
it melts at Q7°, and appears to exist in one modification onlv, which

IS probably the anti-compound,
|1 OTT*

Furfui'onitrile, CiOHa-CN", is formed when furfuraldehyde is gently
heated with neutral hydroxylamine solution, and the crystalline

product obtained by extraction with ether is warmed with acetic

anhydride, neutralised, and driven over with steam ; it boils at 147°

as stated by Wallach (Abstr., 1881, 715).
When the last compound is dissolved in alcohol, and the cooled

solution treated cautiously with dry hydrogen chloride, the residue

remaining, after treatment with aqueous sodium carbonate, yields on
crystallisation from alcohol a white compound which is perhaps
ethoximidofurfuran.

Thiopyromucamide, C40H3*CS*NH2, is produced when furfuro-

nitrile is dissolved in an equal quantity of alcohol and twice its

volume of dry ether, and dry hydrogen sulphide passed through.
On gently heating, and adding 25 per cent, ammonia, yellowish

crystals separate ; the pure compound melts at 127°, and is only

slightly soluble in cold water, but readily so in alcohol. Furfuro-
nitrile gives with hydroxylamine a crystalline amidoxime melting at

about 70°. A. R. L.

Silver Phenylacetylide. By C. Liebeemann and F. Damerow
(Ber., 25, 1096—1098).—It is shown that the formula 2(CPh:CAg)
4- AgaO for this substance given in the text-books is based on an
error in Glaser's calculations. Properly calculated, his analytical

data correspond with the formula CPhiCAg. Reason is also given
for supposing that silver and copper acetylides have respectively the
•constitution CaAgo and CgCua, the low results obtained on analysing
these compounds being due to the presence of moisture.
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A compound of silver phenylacetylide ivith silver nitrate, CPliiCA^ -|-

AgNOa, was prepared by adding an alcoholic solution of silver

nitrate to an alcoholic solution of phenylacctylene. At first an
amorphous precipitate of Glaser's silver phenylacetylide is formed,
but this soon changes into pretty, white needles of the silver nitrate

compound. This substance was thus obtained in a neutral solution,

whereas Glaser obtained silver phenylacetylide in an ammoniacal
solution. The silver nitrate compound is actually decomposed by
ammonia into silver nitrate and silver phenylacetylide.

C. F. B.

Aromatic Isocyanates. By L, Gattermann and A. Cantzler
{Ber., 25, 1086—1091 ; compare Abstr., 1890, 970).—When a con-

centrated aqueous solution of potassium cyanate, and then finely-

divided copper, are added to a solution of diazotised aniline, phenyl
cyanate is formed, but only in small quantity ; it may be extracted

with chloroform. Orthotolyl cyanate, boiling at 184—187"", can be
made in the same way, and the yield is much better. It reacts like

phenyl cyanate, yielding di-substituted carbamides with aniline, tolu-

idine, &c. ; whilst if warmed with orthocresol, it yields orthotolyl

orthotolylcarbamate, C6H4Me*NH'COO*C6H4Me, which crystallises from
acetic acid in colourless needles, melts at 126*^, and is decomposed
into its constituents when heated. Heated at 160° with /9-naphthol

in a sealed tube, orthotolyl cyanate yields jS-naphthyl orthotolylcarb-

amate, CeHiMe'NH'COO'CioHv, which crystallises from acetic acid in

colourless plates melting at 149°. Heated on the water-bath with
benzyl alcohol, orthotoljd cyanate yields benzyl orthotolylcarbamate,.

CeHiMe'NH-COO'CHaPh, which crystallises from light petroleum in

colourless needles, and melts at 83—84°. Heated with resorcinol at

120°, metaphenylene orthotolylcarbamate, (C6H4Me*]S'H*COO)2C6H4, is

formed ; this crystallises from alcohol in colourless plates melting at

153—154°. Heated with quinol at 150°, fi-phenylene orthotolylcarb-

ainate, (CsHiMe-NH-COOjaCeHi, is formed ; it crystallises from
acetic acid in long needles melting at 206*5°. Heated at 125° with
benzoin, a substance CeHiMe-NH-COO'CHPh-COPh is obtained

which crystallises from dilute alcohol in colourless prisms melting at

125°, and is decomposed by heat into its constituents. Heated at 125°

with benzamide, benzoylorthotolylcarbamide, C6H4Me*]N'H'CO-NHBz,.
is formed ; it crystallises from acetic acid in long needles melting at

210°.

Metatolyl cyanate, boiling at 195—198°, can be obtained in the
same way as the ortho-compound, but the yield is smaller. With,

metatoluidine, it yields dimetatolylcarbamide, CO(NH"C6H4Me)2, melt-

ing at 203°, and crystallising from acetic acid in colourless needles.

Metaxylyl cyanate, boiling at 205°, was prepared in a similar

manner from symmetrical metaxylidine [1:3:5]. With xylidine, it

yields dixylylcarbamide, CO(N'H'C6H3Me2)2, melting at 250—251°,

and crystallising from acetic acid in long, colourless needles.

Pseudocumyl cyanate, boiling at 225—230°, yields, with pseudo-
cumidine, dipseudocumylcarbamide, CO(NH'C6H2Me3)2, melting at
274°-



ORGANIC CHEMISTRY. «33

Parabromoplienyl cjanate, boiling at 215—220°, can be obtained
from parabromaniline, but the yield is small. With aniline, it yields

bromodiphenylcarbamide, N^HPh'CO'NH'CeHiBr, crystallising from
acetic acid in silvery plates which begin to sablime at 180°.

When diazotised metanitroparatoluidine reacts with potassium
cyanate and copper powder, an oil is formed which explodes when
distilled. It is, doubtless, nitrotolyl cyanate, for with nitrotoluidine

it yields dinitrotolylcarbamide melting at 235°.

Parethoxy phenyl cyanate, boiling at 230—235°, is obtained from
paraphenetidine, and unites with it to form diethoxydiphenylcarbamide,

CO(]N'H*C6H4'OEt)2, which crystallises from acetic acid in long
needles melting at 225—226°. The substance described as this

cyanate by Kohler (Abstr.. 1884, 1159) was probably not a cyanate at

all, and was possibly the carbamide.

The method of obtaining cyanates from the diazotised amine, potas-

sium cyanate, and copper powder does not give a yield of more than
20—30 per cent, of the theoretical, except in the case of orthotolyl

compounds, when the yield is much greater. C. F. B.

Composition of Betel Oil. By Schimmel (Chem. Gentr., 1892,

i, 92; from Schweiz. Wochenschr. Pharm., 29,402—403).—The oil

has a golden-yellow colour and the peculiar odour of betelphenol
(Abstr., 1889, 863), and has a density of 1*044 at 15°. The phenol boils

at 128—129° under a pressure of 11 mm. The oil, as obtained from
different sources, has been found to contain betelphenol in every case,

and, in addition, that from Java contained terpenes and chavicol,

that from the dried leaf from Siam, a sesquiterpene, whilst that from
Manilla contained no other phenol. J. W. L.

Quinitol, the Simplest Sugar of the Inositol Group. By A.
V. Bakyer (Ber., 25, 1036—1040).—Paradiketohexamethylene can be
easily prepared in almost any quantity by hydrolysing ethyl succino-

fiuccinate with dilute sulphuric acid ; on reduction with sodium
amalgam in carbonic acid solution, it is converted into a glycol, which
seems to consist of the two theoretically possible geometric forms.
The more sparingly soluble portion of this glycol gives a crystalline

diacetyl derivative, OAc'CH<^^tt^,Ptt'^>CH*OAc, melting at

105—106°, from which, by hydrolysing with barium hydroxide, the
glycol can be obtained in a pure condition. The compound prepared
in this way is probably cistransparadihydroxyhexarnethylene, and in its

appearance and behaviour it resembles a sugar of the mannitol group
;

its solution is stable towards potassiam permanganate in the cold, and
does not reduce Fehling's solution even on warming ; it crystallises

from alcohol in crusts, melts at 143—145°, sublimes and distils

without decomposition, and is readily soluble in alcohol and water.
The taste of the solid glycol is sweet at first, afterwards bitter; when
warmed with potassium dichromate and sulphuric acid, it yields

quinone. The author names the compound quinitoL

Phloroglucinol is reduced by sodium amalgam, although more
slowly tban paradiketohexamethylene.
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When quinitol is warmed with concentrated hydrobromic or hydr-
iodic acid, it is converted into a crystalline bromide, or iodide, which,
on treatment with alcoholic potash, yields a peculiarly-smelling-
hydrocarbon—in all probability dihydrobenzene—and, on boiling

with dilute sulphuric acid, gives a substance having an odour recal-

ling that of oil of turpentine ; by the reduction of these halogen com-
pounds, hexamethylene will doubtless be obtained. From the chlor-
hydrin, or from the hydroxyketone formed as an intermediate product
in the reduction of the diketone, it will doubtless be possible to

prepare hydroxy- and keto-hexamethylene, compounds corresponding
with menthol and menthone, and tetrah.ydrobenzene, the parent sub-
stance of menthene, is also attainable in this way.

Of particular interest, because of their relationship to the
terpenes, are the paralkyl derivatives of quinitol, which can, no
doubt, be obtained without much difficulty ; it is only necessary to

prepare ethyl dimethylsuccinosuccinate from ethyl glutarate, in order
to obtain dimethylquinitol. From a mixture of ethyl methyisuccinate
and ethyl isopropylsuccinate, it will, presumably, be possible to pre-

pare ethyl methylisopropylsuccinosuccinate, and from the latter,

methylisopropylquinitol and dihydrocymene.
The nitrile of dihydroterephthalic acid has been prepared from the

additive product of the diketone and hydrogen cyanide ; it is decora-

posed by alcoholic potash, yielding benzonitrile and hydrogen cyanide,

just as pinylamine gives cymene and ammonia.
Experiments are in progress with the object of preparing all the

theoretically possible paradialkyldihydrobenzene derivatives. The
methyl ketone of terephthalic acid (paracetylacetophenone), for

example, can be easily obtained from the product of the interaction

of terephthalic chloride and ethyl sodiomalonate, and this compound
must, on reduction, yield paradiethylbenzene ; it may be presumed,
therefore, that, starting from the five isomeric dihydroterephthalic

acids, the five theoretically possible paradiethyldihydrobenzenes can
be prepared in like manner.
The hexahydroisophthalic acid, prepared by reducing isophthalic

acid, is identical with the compound obtained by Perkin (Trans.,

1891, 798) from ethyl pentantetracarboxylate. F. S. K.

Decomposition Products of Anilic Acid. By A. Hantzsch
(Ber., 25, 827—841).—This paper is an answer to Nef's criticisms

on the author's work, and contains a theoretical consideration of the

experiments described in the following paper. The electrical

conductivity of some of the compounds prepared is also given.

E. C. R.
Action of Halogens on Chloranilic and Bromanilic Acids.

By H. Landolt, Jun. {Ber., 25, 812—859).—The silver salt of chlor-

anilic acid, when treated with chlorine in the absence of water, yields

tetrachlorotetraketohexamethylene ; treated with aqueous hypo-

chlorous acid, it yields trichlorotetraketohexamethylene. The tetra-

chlorketone yields with alkali, tetrachlorodiketopentamethylenehydr-

oxycarboxylic acid; the trichlorketone yields trichlorodiketopenta-

niethylenehydroxycarboxylic acid. The latter is also formed by the
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action of sodium "hypoclilorite (1 mol.) on chloranilic acid ; the former
from sodium hypochlorite (2 mols.) and chloranilic acid. The tri-

chlorinated acid is converted by salts of hypochlorous acid into tetra-

chlorodiketopentamethylenehydroxycarboxylic acid, and by chlorine

into trichlorotriketopentamethylene, which is also obtained by the-

direct action of chlorine on chloranilic acid in aqueous solution.

The action of bromine on bromanilic acid is somewhat different.

The compounds obtained are less stable, and the brominated hydr-
oxycarboxylic acids of pentamethylene are not stable, but split up
into carbonic anhydride, hydrogen bromide, and the brominated
ketone of the pentamethylene ring. Instead of tetrabromodiketo-
pentamethylenehydroxycarboxylic acid, there is formed tribromotri-

ketopentamethylene, and, instead of tribromodiketopentamethylene-

hydroxycarboxylicacid, there is formed dibromotriketopentamethylene.

Silver bromanilate, in the absence of water, yields tetrabromotetra-

ketohexamethylene ; in the presence of water, it yields tribromotetra-

ketohexamethylene. From the tetrabromotetraketone, there is formed
tribromotriketopentamethylene, and from the tribromotetraketone,

there is formed dibromotriketopentamethylene. Tribromotriketo-
pentamethylene is also formed by the direct action of bromine on
bromanilic acid, and from dibromotriketopentamethylene by the action

of bromine-water.

Trichlorotetrahetohexamethylene ^^ydrate,C{0^)2<^r^r^^ __ pr^^CO'

PO'PITPI
or C(0H)2<Cppi _nQ^C^j is obtained by treating chloranilic acid

with an aqueous solution of hypochlorous acid. The aqueous solution

is extracted with ether, the ethereal extract dried with anhydrous
copper sulphate, evaporated in a vacuum, and the residue washed
with benzene and crystallised from a mixture of benzene and ether.

It is easily soluble in ether and alcohol, somewhat easily so in water,

melts at 158° with decomposition, is acid to litmus, and is insoluble

in concentrated sulphuric acid. When reduced by warming
with sulphurous acid or sodium thiosulphate, it is converted into

chloranilic acid. The azine, Cg(OH)3C1:jIN2!C6II4, is obtained as a.

metallic, orange precipitate, by adding orthophenylenediamine hydro-
chloride to a dilute solution of the trichlorketone. It quickly turns-

red in the air, and melts at 117°.

Trichlorodiketopentamethylenehydroxycarboxylic acid is obtained
by treating the above trichlorketone with cold concentrated sodium
carbonate, and, after some time, acidifying with sulpharic acid, and
extracting with ether. It melts at 170°, and contains ether of crystal-

lisation. It may also be obtained from the trichlorketone by the

action of dilute sodium hydroxide or ammonia. When treated with
hypochlorous acid (1 mol.), it is converted into trichlorotriketopenta-

methylene, which, on treatment with alcoholic ammonia, yields a

chai^cteristic ammonium salt melting at 207°.

Trichlorotriketopentamethylene is also obtained by the action of

chlorine-water oti chloranilic acid, and, in small quantities, by the

action of 1 mol. of hypochlorous acid. It is the final product of the

action of chlorine or hypochlorous acid on chloranilic acid in the
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absence of alkali. When treated with twice the theoretical quantity
of phenylhydrazine acetate, it yields a trihydrazine^

C,ll^C\,{^,RVh), + 2H2O,

with evolution of hydrogen chloride.

CO'CO
TetracJilorotetrahetohexamethylene, CCl2<CpQ.rir)^CCl2, is obtained

by the action of dry chlorine on silver chloranilate suspended in

carbon bisulphide. It melts aboat 60°, and is easily decomposed by
water, yielding carbonic anhydride, hydrogen chloride, and tri-

chlorotriketopentamethylene. When the freshly-prepared tetra-

chlorotetraketone is treated with cold concentrated soda, it yields a
colourless solution, from which, by acidifying and extracting with
ether, the hydrate of tetrachlorodiketopentamethylenehydroxi/carboxyUc

acid is obtained. The latter crystallises in beautiful, white needles,

melts at 217", and yields an ammonium salt melting at 145°.

Tribromotetraketohexamethylene is obtained by the action of bromine
vapour on an aqueous solution of the acid sodium salt of bromanilic
acid. It is separated by acidifying with sulphuric acid and extracting
with ether, and is identical with the substance formerly described by
Hantzsch as bromanilic acid bromide (Ber., 21, 2438). It is very
easily converted into equivalent quantities of bromanilic acid and tri-

bromotriketopentamethylene. With excess of bromine, it yields tri-

bromotriketopentamethylene, and with sulphurous acid it gives a
quantitative yield of bromanilic acid. The azine, OH'CGBraOiNa.'CeHi,
is obtained as a reddish-brown precipitate on adding phenylenedi-
iimine hydrochloride and sodium acetate to a concentrated aqueous
solution of the tribromide. The hydrazone, C60Br2(N'2HPh)3 + 2H2O,
is obtained as an amorphous, brownish-red precipitate.

Dibromotriketopentamethylene hydrate is obtained by dissolving tri-

bromotetraketohexamethylene in soda, acidifying with sulphuric acid,

and extracting with ether. It crystallises with J mol. of ether in

beautiful prisms ; when exposed to the air, it loses its ether and forms
a colourless oil, which cannot be obtained crystalline except from
ether. It has an acid reaction, but easily loses hydrogen bromide in

aqueous or alkaline solution. When treated with excess of hypo-
chlorous acid in the presence of hydrochloric acid for some hours at

the ordinary temperature, it yields dichlorob;romacetone, CO(CCl2Br)2
(m. p. 53°), and oxalic acid.

TribromotriJcetopentamethylene is obtained by adding an excess of

bromine to an aqueous solution of dibromotriketopentamethylene,
then at once adding sulphurous acid until the mixture is colourless

and extracting with ether. It melts at 189°, yields an ammonium
salt melting at 183°, and can be sublimed undecomposed by careful

heating. With phenylhydrazine, it yields a compound of the formula
C5H2Br2(N2HPh)3i- 2H2O.

If an excess of bromine is allowed to act for some time on dibromo-
triketopentamethylene, perbromacetone, CO(CBr3)2, and oxalic acid

are formed.
Tribromotriketopentamethylene is also formed by treating tetra-

ibromotetraketohexamethylene with well- cooled soda solution.

E. C. R.
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Preparation of Orthonitraniline. By C. Turner (Ber., 25,
985—987).—Orthonitraniline may be readily prepared according to

the following method :—50 grams of acetanilide is heated on the

water-bath with 150 grams of fuming sulphuric acid containing 20
per cent, of SO3 until the whole is soluble in alkalis, 100 grams of

concentrated sulphuric acid added to the cooled mixture, and after-

wards the theoretical quantity of nitric acid mixed with an equal

volume of sulphuric acid, the temperature not being allowed to rise

above 0°. After nitration, 140 c.c. of water is added, so that a

sulphuric acid of about 67 per ceiit. strength is formed, and the whole
heated to the boiling point ; the boiling is continued for half an hour
after complete solution has taken place, and the nitraniline separated

from the cooled liquid by fractional precipitation with water. The
first portions are somewhat impure, but the subsequent fractions are

sufficiently pure for most purposes ; they may, however, be further

purified by recrystallisation or distillation in a current of superheated

steam. The yield is about 70 per cent, of the theoretical.

Orthonitraniline is not affected by boiling with ammonium sulphide

for several hoars, but is readily reduced by tin and hydrochloric acid
;

from the product, orthodiamidobenzene may be isolated in the usual

manner. H. G-. C.

Anhydro-compounds. By S. T^tementowski (Ber., 25, 860—
875).—Ethenyldiamidotoluene is best prepared by reducing meta-
nitroparacetotolaidide with the theoretical quantity of tin and hydro-

chloi'ic acid (1 concentrated acid to 1 water) ; the tin is precipitated

with hydroD^en sulphide, the filtrate evaporated, and the hydro-
chloride of the base decomposed with ammonia or soda. It crystal-

lises from dilute spirit, and melts at 203°.

Bromethenyldiamidotoluene is obtained by brominating ethenyl-

diamidotoluene dissolved in acetic acid or carbon bisulphide and
decomposing with alkali the hydrobromide thus obtained. It crystal-

lises from dilute spirit in white needles, melts at 216°, is easily

soluble in alcohol and acetone, less so in ethyl acetate, sparingly

in benzene and chloroform, and almost insoluble in hot water and
carbon bisulphide. It is not attacked by potassium hydroxide, sodium
and amyl alcohol, or tin and hydrochloric acid. Its alcoholic

solution, when boiled with silver nitrate, gives no precipitate of

silver bromide. The author puts forward the following formulas for

. CMe-CBr:C—N^ ^^^ ,
CMe-CHiC—N^ ^ ,

thxs compound :-M^_^jj.^.^^>CMe -d N^^.^^.^,^^>CMe.

The hydrochloride crystallises with 2 mols. II2O in long, hard needles,

and has no sharp melting point. The hydrobromide is similar to the
hydrochloride, but is less soluble. The nitrate crystallises without
water, and decomposes at 228°.

NitrohroTYiethenyldiamidotoluene is obtained by gradually adding
bromethenyldiamidotoluene (12 grams) to fuming nitric acid (50
grams sp. gr. = 1'53) ; the mixtnre is boiled for 20 minutes, poured
into 15 times the quantity of water, and the nitrate thus obtained
hydrolysed with potash. It crystallises from alcohol in yellow
needles, melts at 219°, is soluble in ethyl acetate, alcohol, chloroform,

VOL. LXII. 3 I
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and acetone, less so in boiling benzene and ether, and only very
sparing-ly soluble in boiling water. The nitrate melts at 207", and
crystallises in white needles. The hydrochloride and sulphate are also

crystalline.

Metabromorthoacetotolaidide is best prepared by passing a current of

air saturated with bromine vapour through a solution of acetotoluidide.

(200 grams) in glacial acetic acid (1^-500 grams) until the solution

solidifies. It is obtained pure after one crystallisation from alcohol,

and melts at 156—157°. The acetic acid mother liquors contain

metabromorthotoluidine hydrobromide. The latter blackens at 260^,

decomposes at 280°, and is easily hydrolysed by cold potash.

Metanitrometabromorthoacefotoluidide [Me : NHAc : NO2 : Br =
1:2:3:5] is obtained by adding finely powdered bromacetotoluidide

to four times its weight of nitric acid (148), taking care that the

temperature does not rise above 25°. After an hour, the product is

poured into water, washed, dried, and crystallised from acetic acid.

It forms yellowish-white needles, melts at 205°, is soluble in

acetic acid, alcohol, acetone, and chloroform, and sparingly so in

benzene or hot water. On hydrolysis with potash, it yields nitro-

bromotoluidine, which may be purified by steam distillation, forms
orange-yellow leaflets or needles, and melts at 145°,

Dinitrometahromorthoacetotoluidide is obtained by adding finely-

powdered bromacetotoluidide (1 part) to a mixture of sodium nitrate

(1 part) and concentrated sulphuric acid (20 parts), and allowing

the mixture to remain some time at the ordinary temperature. It

crystallises in slender, white needles, melts at 244° with frothing,

and is soluble in boiling alcohol, acetic acid, acetone, and ethyl

acetate, sparingly so in benzene, toluene, and chloroform, and almost
i nsoluble in water.

Metabromisoethenyldiamidotoluene, C6H2MeBr<^_ -j^^CMe, is ob-

tained, together with metahromoxyisoethenyldiamidotoluenef

C,H,MeBr<^'g^^>0,

by the reduction of metabromometanitrorthoacetotoluidide with tin

and hydrochloric acid. The hydrochloride of bromoxyisoethenyl-

diamidotoluene crystallises out in long, white needles, whilst

the stannochloride of bromisoethenyldiamidotoluene remains in

solution. The latter is decomposed by hydrogen sulphide, and the

hydrochloride thus obtained is hydrolysed by suspending it in absolute

alcohol, and adding sodium or solid potassium hydroxide.

Bromisoethenyldiamidotoluene melts at 244—246°, crystallises in

well-formed, colourless tablets, and is sparingly soluble in organic

Dolvents, and very sparingly so in water. The hydrochloride crystal-

lises with 1 mol. of water in needles. The nitrate crystallises in

(jlender, white needles, and melts at 217—219° with decomposition.

Metacetotoluidide is nitrated much less readily than its isomeride.

The product consists of orthonitrometacetotoluidide (m. p. 102°), a

large quantity of oily products, and orthonitrometacresol (m. p. 56*').

E. C. K.

I
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Synthesis of Dehydrothiotoluidine. By L. Gattermann and
0. Nkubkrg {Ber., 25, 1081— 1085).

—

Paranitrobenzotoluidide,

N02'C6H4*CO'NH*C6H4Me, was obtained by raixino^ ethereal solutions

of paranitrobenzoic chloride and paratoluidine. It crystallises from
alcohol in yellowish needles melting at 197°. When gently warmed
with phosphoric chloride, it yields an amide chloridey

N02-C6H4-CCVNH-C6H4Me,

which crystallises from ether in large, golden needles, melts at 119°,

and decomposes in moist air. When a benzene solution of this

substance is treated with dry hydrogen sulphide, or an ethereal solu-

tion with alcoholic sodium sulphide, and finally acidified, small

([uantities of tliionitrohenzotuluidide are formed, and when this substance

is allowed to remain with alkaline potassium ferricyanide, it is

oxidised to a compound which crystallises from acetic acid in

yellowish-red needles, and is reduced by tin or stannous chloride and
hydrochloric acid to dehydrothiotoluidine. A slight variation oP

this method was attained by converting the amide chloride into an
amidine, and this, by the action of carbon bisulphide into the thio-

amide. The amide chloride, when heated with aniline at 150°, yields

an amidine, NO./CeHi-CCNPhjNH-CeHiMe, which crystallises from
alcohol in colourless needles, melting at 260°. With paratoluidine, it

yields the amidine N02-C6H4-C(N-C6tl4Me)-]S'H-C6H4Me, which crystal-

lises from alcohol in lustrous crystals melting at 3U0° with decompo-
sition, and very sparingly soluble in most solvents. When heated
with carbon bisulphide at 200°, it yields the thioamide, and this, as

described above, can be converted into dehydrothiotoluidine.

The constitution previously assigned (Abstr., 1889, 867) to

dehydrothiotoluidine is thus confirmed. C. F. B.

Reduction Products of Azo-compounds. By P. Jacobsen and
W. FiscHKR {Ber.^ 25, 992—1012).—In view of the discussion now
being carried on as to whether the compounds obtained by the

action of diazobenzene chloride on phenols are to be regarded as

hydroxyazo-compounds or as quinonehydrazones (compare Abstr.,

1890, 614 ; 1891, 1209), the authors examined the action of reducing
agents on an ether of the simplest of such compounds, namely,
the ethyl ether of parahydroxyazobenzene, the two possible formulae

of which are as follows ;

—

EtO-CeH^-NiN-CgHs, OiCeH^iN-NH-CeHs.

They have been able to show that aniline and paraphenetidine are
among the products of reduction, thus proving the first formula io

be correct ; these, however, only form a small portion of the products
of the reaction, two other substances being obtained, the examination
of which has led to very interesting results.

Parethoxvazobenzene was prepared by dissolving hjdroxyazo-
benzene and the requisite quantity of sodium in alcohol, boiling with
othyl bromide for three hours, and subsequently adding a little more
sodium and ethyl bromide, and boiling again for two hours; it

separates out on pouring the liquid into water, and, after recrystal-

3 I 2
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lisation from alcohol, melts at 77— 78°, as given also by Bohn {Jnaug.
Uiss.. Zurich, 1883). The reduction was carried out witli stannous
chloride and hydrochloric acid ; a resinous stannochloride quickly
separates out, more of which maybe obtained by the addition of small
quantities of water, and if the mother liquors are allowed to remain
for some time, another stannochloride separates as a thick, white,
crystalline precipitate ; the filtrate from this salt contains the
aniline and paraphenetidine, which, were isolated and identified by
their boiling points and conversion into their acetyl derivatives.

The two stannochlorides may be converted into the correspond inor

bases in the usual manner ; tlie first has the composition CuHjeNoO,
crystallises from dilute alcohol in longr, pale-violet needles, and
melts after repeated crystallisation at 95°

; the second is isomeric
with the first, and will be described later, the first-named base only
being discussed in the present paper. This had been previously pre-

pared by the action of ammonium sulphide on parethoxyazobenzenc
by Bohn {loc. cit.), who retjarded it as a diphenyl derivative:

obtained by the usual intramolecular change from the hydrazo-
compound first formed ; Kolting and Werner take the same view
(Abstr., 1891, 211), and the authors at first adopted the same suppo-
sition, according to which it would be an ethoxydiphenylene,
C,oH7(NH2)./OEt [OEt : (NH2)2 = 3:6: 4']. They therefore en-
deavoured to convert it into the Corresponding dihydroxy-derivative
by the action of nitrons acid and subsequent treatment with water,
but, instead of the diazo-compounds, they obtained an azimido-
derivative, which, after purification, forms colourless crystals having
the composition C14H13N3O and melting at 107—108°

; it has feebly
basic properties, is readily soluble in alcohol, ether, and benzene, less

readily in light petroleum, and crystallises from acetic acid in lustrous,

rectangular tablets. The formation of this compound shows that the
above constitution of the base cannot be correct, but that it behaves
in a manner similar to the orthodiamido-compounds. This is con-
firmed by the action of formic acid and acetic anhydride, which
yield the metlienyl and ethenyl derivatives characteristic of ortho-

diamido-compounds
; the former, C15H14N2O, forms colourless,

compact crystals, melts at 77— 78°, and yields a crystalline

nitrate, and the latter, CigHirNsO, is an oil, but also yields a
crystalline nitrate. The base further combines with carbon bi-

sulphide, forming a well crystallised derivative, Ci4Hi4<^-^t>CS, or

Ci4Hi3<^^^C'SH, which separates from alcohol in silky, asbestos-

like needles, and melts at 229°.

The formation of these anhydro-compounds may be explained on
the supposition that the'base is an orthodiamido-compound, or that

it is a peridiamidodiphenyl derivative, which might, like diphenic
acid (in which the carboxyl groups occupy the peri-position), yield'

anhydro-derivatives. Peridiamidodiphenyl itself has, however, been
prepared by Tiiuber (Abstr., 1891, -570), and behaves towards nitrous

acid and acetic anhydride in the usual manner, yielding diazo- and
acetyl compounds and not anhydro-derivatives ; the supposition that

1

I
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in Bolm's base the amido-groups occnpy the peri-position is there-

fore very improbable. It has been shown to be impossible in the
following manner:—If the base consists of a diamidodipheny],
OEt-Ci2H7(Nil2)2, it must yield an azimido-compound, and have one
of the two following formulae :

—

0Et-Ci2H,<^^>IS-, 0Et-C,2H,<T>]S-H;

in either case the compound would contain a replaceable hydrogen
atom, but all attempts to replace it by a methyl or acetyl group have
been without success. With methyl iodide, it combines to form a

quaternary compound, CuHialS'aOjCHsI, which yields a caustic

hydroxide, and on heating at 190°, splits up into methyl iodide and
the original azimide, and not its methyl derivative. The azimide
can therefore contain no replaceable hydrogen, and must be a tertiary

compound containing the group :

—

and the base from which it is formed must contain one imido- and
one amido-group.

The formation of a compound containing these two groups from a
hydrazo-compound may be imagined as taking place in the following

manner :—In the formation of benzidine from hydrazobenzene, a

h} drogen atom from each benzene nucleus migrates to the nitrogen

Mtom attached to it, the two benzene residues then uniting together

;

this may be represented as follows :

—

H-C6H4-NH _ CeHi-NHs

i

If, however, the migration of the hydrogen atom were only to take

place in one benzene nucleus, the nitrogen atom in connection with

that nucleus would be then separated from the second imido-group,

leaving the latter free to unite with the benzene nucleus in the posi-

tion previously occupied by the hydrogen atom, the change being

represented as follows :

—

H-C6H4-NH _ C6H4-NH2

CeHa-NH
""

CeHs-NH

Such a change has not hitherto been ol^served with hydrazo-

benzene itself, but in that case both halves of the molecule are

similar, and there is no apparent reason for one half showing any
special behaviour; in the case of ethoxyhydrazobenzene, however,

the two halves of the molecule are dissimilar, and it is quite possible

that such an intramolecular change as represented above might take

place ; this may occur in two different ways according to the half of

the molecule in which the migration of the hydrogen atom takes

place :

—
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H-C6H4-NH _ CeH^-NH,

OEt-aHrlSTH ~ OEt-CeHi-NH

CeHs-NH ^ CeH^'NH

H-OEt-CeHa'NH ~ OEb-CeHs-NH/

Either of these formulae would explain the reactions of the base, so

far as they are at present known, both formulae representing a mono-
substituted orthodiamidobenzene, which would from analogy yield a

methenyl and ethenyl derivative and a tertiary azoimide. In order,

however, to obtain more definite evidence on this point, the base

was subjected to other reactions in which mono-substituted ortho-

diamidobenzene plays a characteristic part. When heated with

benzaldehyde and alcohol, it behaves in exactly the same manner as

orthamidoditolylamine (Fischer and Lieder, Abstr., 1891, 434),

yielding a dihydro-anhydro-compound containing the group
IV R
^TT]>CHPh, which crystallises in needles, and melts at 152°. It

likewise combines with benzoin to form a dihydroquinoxaline

derivative (compare 0. Fischer, Abstr., 1891, 747), which crystal-

lises in stellate groups of prisms, melts at 126—128°, and shows a

yellowish-green fluorescence in dilute alcoholic solution ; with benzil,

it behaves like orthamidodiphenylamine (Abstr., 1891, 945, 1109),

yielding a fluorescent azonium base, which melts at 145", then

quickly solidifies, and remelts on further heating at 162—163°, and
on oxidation, like the azonium bases of Fischer and Busch (Abstr.,

1891, 1109, 1514), yields the dihydroquinoxaline obtained with

benzoin.

The above reactions characterise the base definitely as a mono-
substituted orthodiamido-derivative, and by means of further reac-

tions, which will be 'described in a subsequent paper, it has been
shown that the second of the formulae given above is correct. These
results show conclusively that, besides their conversion into benzidine

derivatives, hydrazo-compounds are capable of undergoing another
kind of intramolecular change in which bpses of the type of amido-
diphenylamine are produced. This change probably occurs in other

hydrazo-derivatives than the one discussed in this paper, and it is

not unlikely that some of the substance hitherto supposed to be
benzidine derivatives are in reality derivatives of amidodiphenyl-
amine (compare Tauber, this vol,, p. 853, and Witt and Schmidt, this

vol., p. 862).
'

H. G. C.

Displacement of the Hydrazine Residue by Halogens. By
L. Gattermann and R. Holzlb {Ber., 25, 1074—1075).—It is well

known that hydrazines are oxidised by copper sulphate to hydro-
carbons ; for example, phenylhydrazine to benzene. But if, instead

of the free hydrazine, a hot solution of phenylhydrazine in hydro-
chloric acid is allowed to drop into a boiling aqueous solution of

copper sulphate, nitrogen is evolved, metallic copper is deposited, and
chlorobenzene distils over with the steam. The yield is 86'4 of the

theoretical. Diazobenzene chloride is probably formed as an inter-
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mediate product. Bromo-, iodo-, and cyano-benzene may be prepared

in a similar manner ; the yield is respectiv^ely 60, 20, and 10 per cent,

of the theoretical. The tolylhydrazines exhibit the same reaction.

C. F. B.

Acid Hydrazides. By L. GtAttermann, E. S. Johnson, and R.

PIoLZLE (Ber., 25, 1075—1081).—Various hydrazides were oxidised

by boiling them with a solution of copper sulphate in aqueous am-
monia, and the products which separated were purified by boiling out

with alcohol.

Formylphenylhydrazine, prepared from formamide and phenyl-

hydrazine, yields formyldiphenylliydrazine, I^Pha'NII'CHO, which
yields diphenylamine when distilled, and can be synthesised from di-

phenylhydrazine and formic acid. It melts at 116'5°, crystallises from
alcohol in colourless needles, dissolves sparingly in hot water and lip^ht

petroleum, readily in other solvents. Like all the secondary hydrazides

mentioned below, it yields, with strong sulphuric acid, a blue solution

which turns green when warmed.
Acetylphenylhydrazine yields acetyldiplienylhydrazine, NPha'N^HAc,

also prepared from diphenylhydrazine and acetic chloride. It crys-

tallises from dilute alcohol in colourless needles melting at 185° (un-

corr.).

Propionylphenylhydrazine yields propionyldiphenylhydrazine,

NPh2-NH-C0Et,

which crystallises from dilute alcohol in colourless needles melting at

178°.

Benzoylphenylhydrazine yields benzoyldiphenylhydrazine,

NPh^-NHBz,

identical with the substance obtained from diphenylhydrazine and
benzoic chloride. It forms colourless needles melting at 189°.

Formylorthotolylhydrazine, CeHiMe-NH'N'H'CHO, was obtained from
formamide and orthotolylhydrazine. It crystallises from alcohol in

flali, colourless needles, melts at 121°, and, when oxidised, yields

formyldiort/iotolylhydrazine, N(C6H4Me)2*NH'CHO ; this crystallises

from alcohol in colourless plates melting at 189°.

Acetylorthotolylhydrazine, C6H4Me*NH*NHAc, from acetic acid and
orthotolylhydrazine, crystallises from water in colourless plates melt-
ing at 104°. It yields acetyldiorthotolylhydrazirie, N(C6H4Me)2*NHAc,
which crystallises from alcohol in lustrous plates melting at 191".

Propionylorthotolylhydrazine, C6H4Me'NH*NH'COEt, from propionic

acid and orthotolylhydrazine, crystallises from water in colourless

tables melting at 83—84°. It yields propionyldiorthotolylhydrazine,

N(C6H4Me)2.NH-COEt, which crystallises from dilute alcohol in

colourless needles melting at 167°.

Benzoylorthotolylhydrazine, C6H4Me*NE['NHBz,from benzoic chloride

and orthotolylhydrazine, forms long, lustrous needles melting at 180°.

It yields benzoyldiorthotolylhydrazine, N(C6H4Me)2*NHBz, which crys-

tallises in flat needles melting at 209".

Formylparatolylhydrazine yields formyldiparatolylhydrazine^

NCCeHiMeja-NH-CHO,
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whicTi crystallises from dilute alcohol in thin, silky plates, and melts

at 146°.

Acetylparatolylhydrazine, CeHiMe-NH'NHAc, from acetic acid and
paratolylhydrazine, forms plates melting at 121°. It yields acetyldi-

paratolylhydrazine, N(C6H4Me)2*NHAc, which crystallises from alcohol

in silvery needles melting at 176°.

Fropionylparatolylhydrazine, C6H4Me*NH*NH'COEt, crystallises

from water in flat needles melting at 170°. It yields propionyldipnra-

tolylhydrazine, (C6ll4Me)oN*]SrH*COEt, which crystallises from dilute

alcohol in small needles melting at 171'5°.

Benzoylparatolylhydrazine yields benzoyldiparatolylhydrazine,

already prepared from diparatolylhydrazine and benzoic chloride.

Chloracetylpheiiylhydrazine, i*^HPh*NH*C0*CH2Cl, is obtained from
chloracetic chloride and phenylhydrazine. It crystallises from ether

in ill-defined crystals melting at 115°. It is decomposed by water,

and consequently does not suffer oxidation in the normal manner.
When the product obtained from ethyl chloroformate and phenyl-

hydrazine is oxidised, it yields a substance, NPh2*NH*C00Et, which
crystallises from alcohol in long, colourless needles melting at 140°.

C. F. B.

Phenyldithiobiuret. By E. Fromm (Ber.,25, 1277—1281).—The
compounds obtained by the interaction of ketones with thiobiurets, in

molecular proportion, in the presence of hydrogen chloride are named
by the author thioketurets. cc-Phenyldithiodimethylkefuret, CnHiaNgSo,
is produced from acetone and a-phenyldithiobiuret ; it melts at 239°,

contains 2 atoms of hydrogen displaceable by metal, and therefore dis-

solves in alkalis ; the dibenzyl derivative, C25H25N3S2, melts at 128°,

and when boiled with concentrated hydrochloric acid decomposes
into ammonia, aniline, acetone, and benzyl imidodicarhothioxylate,

HN(C0SCH2Ph)a; the last-mentioned compound melts at 146°, and,

when treated with alkalis, decomposes into benzyl mercaptan and am-
monia. These facts are most easily explained by assigning to a-phenyl-

dithiodimethylketuret the constitution NPh!C(SHj*N<[p^^u\^^.

A. R. L.

Orthohydroxyacetophenone. By Y. Tahara (Ber., 25, 1306

—

rSlO).—Ethyl orthomethoxyhenzoylacetate, OMe-C«H4-CO-CH2-COOEt
[= 1 : 2], is obtained when methyl ethylsalicylate (50 grams) is mixed
with ethyl acetate (24'5 grams) and sodium wire (6'4 grams) added;
after adding alcohol (about 2 grams), the reaction becomes brisk, and
the mixture is heated on the water-bath for 18 hours. The mass,
after cooling, is treated with water, and the aqueous solution extracted

with ether, the crude product being fractionally distilled under dimin-
ished pressure, and further purified by means of its sodium hydrogen
sulphite compound. It is a colourless oil of an aromatic odour, and
is sparingly soluble in water, readily in ether ; its alcoholic solution

gives a red colour with ferric chloride.
riTT .nr\

Orthomethoxyphenylphenylpyrazolone, OMe*C6H4*C<^ atdu' ^®P^"

rates when the last compound and phenylhydrazine are dissolved in
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acetic acid and the solutions mixed ; it melts at 114°, and is very little

soluble in water ; its alcoholic solution is coloured reddish-brown by
ferric chloride,

Orthoniethoxybenzoylacetic acid is obtained by allowing a solution

of the above ethyl salt in dilute sodium hydroxide to remain for three

days. It is precipitated by sulphuric acid, purified by redissolving

in sodium carbonate and reprecipitating with acid, and finally crys-

tallised from dilute alcohol ; it crystallises in tables, melts at 68° with
decomposition, and is sparingly soluble in water ; it gives a red colour

with ferric chloride; the silver salt crystallises in prisms.

Orthomethoxyacetophenone. OMe'CeHi'COMe, is produced by boiling

ethyl orthomethoxybenzoylacetate with dilute sulphuric acid for lU
hours ; it is an oil having a faint odour, boils at 240° (712 mm.), and
is insoluble in alkalis ; the phenylhydrazine compound crystallises in

colourless leaflets, and melts at 86°.

Orthohydroxyacetophenone is prepared by heating the last compound
with concentrated hydrochloric acid in a sealed tube at 130°. It is a
colourless oil having a strong phenolic odour, boils at 213° (717 mm.),
is sparingly soluble in water, but miscible in all proportions with
ether, alcohol, and glacial acetic acid, and is coloured violet-red by
ferric chloride. The phenylhydrazone crystallises from alcohol in

delicate needles, and melts at lo7° ; whilst the acetyl derivative forms
colourless leaflets, and melts at 89°, A. H. L.

Derivatives of Cyanacetophenone. By F. Garelli (Gazzetta,

22, i, 140—146).—Claisen (Abstr., 1892, 506), by distillixig phenyl-

isoxazolic acid, obtained small quantities only of cyanacetophenone.
Salvatori, however (Abstr., 1892, 304), found the yield to be satis-

factory, and this is confirmed by the author, who obtained about 6ij

per cent, of the theoretical.

Cyanacetophenone (4 grams) dissolved in absolute alcohol (300 c.c)

is reduced by sodium with production of phenylpropylamine. The
alcohol is distilled off, and the crude base purified by steam distillation

and conversion into its hydrochloride. Small quantities of acetic and
benzoic acids are also formed during the reduction. Phenylpropyl-
amine oxalate melts ai about 190° with decomposition ; the low melt-
ing point observed by Tafel (Abstr., 1886, 939 ; 1889, 975) is prob-
ably due to the presence of dioxalate as an impurity in the normal
salt. The picrate crystallises in long, yellow needles, and melts at

152—153° without decomposition; it is soluble in boiling water,

sparingly so in cold water. W. J. P.

Dehydrodiacetylpseonol. By W. N. Nagai (Eer., 25, 1284—
1291 ; compare this vol., p. 58).—When peeonol (20 grams) is boiled
in a reflux apparatus for 16 hours with acetic anliydride (40 grams)
and fused sodium acetate (20 grams), the product triturated with
ether, repeatedly boiled with 18 per cent, acetic acid, which extracts
an acetylpceonol (m. p. 130°), and crystallised from alcohol, yellowish
leaflets of a compound melting at 160° are obtained. It has the com-
position C13H12O4, and may be provisionally named dehydrodiacetyl-
peeonol ; it is readily soluble in chloroform, sparingly in hot benzene,
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iiiXd insoluble in alkalis and ammonia. When the new compound is

heated on the water-bath for a short time with half its weight of

potassium hydroxide and a little alcohol, potassium acetate and the

salt CiiHn04K are formed ; the latter, when treated in aqueous solu-

tion with dilute mineral acids, yields hydroxyaceti/lpa^onol, C11H12O4, a

compound crystallising in colourless needles melting at 68°, and de-

composing into pseonol, acetic acid, and paramethoxysalicylic acid

(m. p. 158") when boiled with alkalis ; its alcoholic solution gives a

riolet colour with ferric chloride. The same products are obtained

when dehydrodiacetylpaeonol is heated on the water-bath with aqueous
or alcoholic potash for 30 minutes.

Dehydracetylpa^onol, CuHioOa, is produced by boiling the last-

mentioned hydroxy-compound with dilute hydrochloric acid, or

dehydrodiacetylpaeonol with sodium carbonate ; it forms colourless

prisms, melts at 118^, and is sparingly soluble in cold water.

DehydrometJtylacetylpceonol, C12H12O3, is obtained by the interaction of

potassium hydroxyacetylpaeonol and methyl iodide; it crystallises from

dilute alcohol in colourless needles, melts at 126°, and is sparingly

soluble in water. Isomethylpceonol, CloHi-.Oa, is formed when the last

compound is boiled with alkalis ; it possesses the characters of a

phenol, gives a reddish-violet colour with ferric chloride, crystallises

in colourless, rhombic prisms, and melts at 58°. On boiling the above-

mentioned diacetylpaBonol (m. p. 130°) witb alcoholic potash, it yields

a compound melting at 159°, which is perhaps identical with
Duisberg and v. Pechmann's /5-methylumbelliferone methyl ether

(Abstr., 1884, 66 ; compare following abstract). A. R. L.

Constitution of Dehydrodiacetylpaeonol and of Dehydro-
diacetylresacelophenone. By Y. Tahaea {Ber., 25, 1292—1305).

—From his own experiments, as well as those of Nagai (last abstract),

the author concludes that the constitution of " dehydrodiacetyl-
pxT P*PTT*Pr)Ar»

paeonol " is OMe^ r^Ty-ni r^r^ rirr »
^^^ *^^* °^ " dchydrodiacetyl-

» r^TT r. ^CHa C:CH-COAc
resacetophenone OH*C«C ' " •

" Isomethylpaeonol," obtained by Nagai (loc. cit.), forms a pJienyU

hydrazone, CioHi202!N2HPh, which crystallises in long, colourless prisms
and melts at 101°

; it is found to be identical with hydroxymethoxy-
phenyl ethyl ketone, OH-C6H3(OMe)-COEt [1:2: 4], described by
Goldzweig and Kaiser (/. pr. Ghem,. [2], 43, 90). Behydrodiacetyl-

pcBonol phenylhydrazone, Ci3H]203!N2HPh, crystallises in short prisms,

melts at 213°, and gives dehydracetylpceonol 'phenylhydrazone,

CnHioOslN^HPh,

melting at 206°, when boiled with alcoholic potash ; the latter is a

phenolic compound, and yields a methyl derivative melting at 150°.

Bromndehydracetylpcronol, CnHgBrOs, formed by brominating de-

hydracetylpaeonol in ethereal solution, melts at 175—177°, and gives

dehydracetylpaeonol on treatment with alkali. Diacetylresorcinol

(Nencki and Sieber, Abstr., 1881, 591) is obtained by mixing resaceto-



OKGANTC CHEMISTRY. 847

phenone arid fused sodium acetate (equal parts) with acetic anhydride

(2 parts) at the ordinary temperature ; when, however, the mixture
is boiled for some hours, acetyldehjdrodiacetjlresacetophenone,

C14H12O5, which crystallises in colourless prisms and melts at 127°, is

formed ; the latter, on treatment with dilute ammonia, yields dehydro-
diacetylresacetophenone, C12H10O4, which crystallises in silky needles

and melts at 182°. When the last compound is boiled with sodium
carbonate solution, dehydracetylresacetophenone, doHgOs, is obtained ;

it crystallises in colourless, rhombic prisms and melts at 250° ; the

same compound is produced when dehydrodiacetylpaeonol is heated in

a sealed tube with hydrochloric acid at 160° for five hours.

The author shows that the diacetylpaeonol melting' at 130° (last

abstract) is a-acetyl-^-methylumbelliferone methyl ether, and con-

sequently the compound which JS'agai obtained by boiling it with

alcoholic potash is /:J-methylumbelliferone methyl ether, as he sup-

posed. A. R. L.

Hydrobenzoic Acid. By 0. Aschan (Ber., 25, 886
criticism of some remarks by Markovnikoft' (this vol., p. 714).

The author has redetermined the melting and boiling points of

hydrobenzoic acid, and obtains the numbers 28° and 282—233°

(corr.). Markovnikoff's numbers are 28 5—29-5° and 232—234°.
E. C. R.

Reactions of Amidobenzoic Acids. By 0. de Coninck (Compf.

rend., ]14, 595—597 and 758-760).—When the amidobenzoic
acids are heated out of contact with air with potassium, sodium,

magnesium, or zinc, variable quantities of ammonia are evolved.

Evolution of ammonia is also observed when these acids are heated

with potassium, sodium, barium, strontium, and magnesium oxides or

hydroxides, zinc oxide, &c.

Soda-lime behaves differently. If rapidly heated with the ortho-

acid for a short time, carbonisation tnkes place, and if the residue is

treated with water, a pale-violet solution is obtained. The colour is

discharged by a dilute acid, but restored by a dilute alkali. Addi-
tion of dilute sodium hydroxide produces a bluish fluorescence. The
meta-acid under the same conditions gives a red-brown solution; with
less soda-lime, a violet solution is obtained, with a tint very different

from that given by the ortho-acid. The para-acid gives no similar

coloration.

When heated with copper oxide, the ortho- and para- acids give no
coloration ; the meta-acid yields a substance dissolving in dilute

alcohol, with a pale rose colour. With barium peroxide, there is

incandescence, and the meta-acid yields a garnet-red solution ; th(^

ortho- and para-acids give no soluble coloured substance. Man-
ganese peroxide, if carefully heated with the meta-acid, yields a
violet solution when the product is treated with dilute alcohol ; the

ortho- and para- acids yield no such coloration.

If a dilute solution of chromic acid is poured into tubes containing
equal quantities of the three amidobenzoic acids, the reduction takes
place immediately with the ortho-acid, more slowly with the meta-,
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and still more slowly with the para-acid. Solid chromic acid, on
gently heating, produces incandescence, sometimes with explosion.

When heated with arsenic acid, all three amido-acids yield violet or
violet-red products soluble in alcohol, but the para-acid must be
heated less strongly than the other two.

Orthamidobenzoic acid dissolves in warm nitric acid, forming
a garnet-red solution which rapidly becomes deep brown, but
remains clear if water is added before the change of colour takes
place. The meta- and para- acids give similar colorations, and
the latter offers the most resistance to the action of the nitric acid.

Fuming nitric acid rapidly attacks orthamidobenzoic acid in the
cold, forming a deep red-brown solution which at first remains
clear after dilution, but soon becomes turbid. The meta-acid
is also rapidly attacked, forming a red solution which remains
permanently clear after dilution. The para-acid offers greater re-

sistance, but forms a deep red liquid ; on dilution, it changes to deep
yellow, and remains clear. Aqua regia dissolves the ortho-acid com-
pletely, the meta-acid less readily, the para-acid still less readily. In
the first case, the colour is bright red, and there is partial precipita-

tion on dilution, but complete dissolution on heating ; in the second
case, the colour is amber-yellow and afterwards red, and there is com-
plete dissolution on adding an equal volume of water and boiling ; in

the third case, the colorations are the same as with the meta-acid, but
dissolution after dilution is not complete.

Boiling dilute hydrochloric acid gives a pale-violet coloration with
orthamidobenzoic acid, but no coloration with the meta- and para-

derivatives. The meta-acid dissolves only partially in a large excess

of hydrochloric acid, but the para-acid dissolves completely. Strong
hydrochloiic acid behaves similarly, but produces no coloration with
orthamidobenzoic acid.

Boiling, dilute sulphuric acid dissolves orthamidobenzoic acid,

forming a pale rose-coloured solution ; the meta- and para-acids

give no coloration. The ortho-acid is rapidly carbonised by strong-

sulphuric acid, but the meta- and para-derivatives offer considerable

resistance to its action. C. H. B.

Formation of Allocinnamic Acid from Phenylpropiolic
Acid. By C. LiEBERMANN and W. Scholz (Ber., 25, 950—951).

—

When the acid obtained by Michael and Browne by combining phenyl-

propiolic acid with hydrogen bromide (Abslr., 1886, 702) is boiled

with zinc tilings and alcohol, it yields allocinnamic acid, and perhaps
also isocinnamic acid (compare Erlenmeyer, Abstr., 1891, 200). The
acid reduces alkaline permanganate without the formation of benz-

aldehyde, and in view of this, as well as its formation from phenyl-

propiolic acid, the authors regard its constitution as M ^^^^^^

A. R. L.

Condensation of Cinnamic and Allocinnamic Acids. By
C. LiEBERMANN and A. Haktmann (Ber., 25, 957—961).—Cinnamic
acid condenbcs with phenols more readily than allocinnamic acid,
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tlins:—At tVie ordinary temperature, after several Tnontlns, cinnamic
acid and phenols ^jive the same phenylhydrocoainarin which is ob-

tained at a higher temperature in a few davs from allocinnamic acid

(see Abstr., 1891, 1484). Hydroxypbenylhydrocoumarin, C15H12O3,

prepared from cinnamic acid and resorciaol, behaves as the corre-

sponding" product from allocinnamic acid (loc. cit.). An isomeric

compound, which is insoluble in water and melts at 133°, is formed
from resorcinol and allocinnamic acid ; whilst a third isomeride is

produced by dissolving- quinol and cinnamic acid in glacial acetic acid

(5 grams of each), adding a mixture of glacial acetic acid (2 c.c.) and
concentrated sulphuric acid (7 c.c), and heating the whole on the
water-bath for three hours ; it crystallises from benzene in needles,

melts at 133°, is sparingly soluble in hot water, and dissolves in alkalis

with a yellow colour.

XylyJpJienylpropionic acid, CfiHsMea'CHPh'CHa'COOH, is obtained

when cinnamic acid (5 grams) is dissolved inmetaxylene (100 grams),
sulphuric acid (5 grams) slowly dropped in, and the mixture heated

on the water-bath for four hours ; after distilling off the excess of

xylene and purifying, it forms an amorphous, resinous mass, readily

soluble in hot benzene ; allocinnamic acid gives the same compound.
The calcium salt separates as a white, ilocculent precipitate on adding
calcium chloride to the ammoniacal solution.

Diphenylpropionic acid, CHPha'CHB'COOH, is prepared by heating
together allocinnamic acid, benzene, and sulphuric acid ; after purifi-

cation, it forms small, white needles, and melts at about 145°
; the

calcium salt is soluble in water, and crystallises in needles.

A. R. L.

Phenyltrimethylenecarboxylic Acids. By E. Buchner and H.
Dkssauer (Ber., 25, 1147—1157).—The authors have not yet suc-

ceeded in determining the constitution of the phenyltrimethylene-
dicarboxylic acid prepared from ethyl phenylpyrazolinedicarboxylate

;

they therefore propose to term it Vocl-phenyltrimethylene-2-3-dicarb-

oxylic acid, since it yields an anhydride, and must be, therefore,

either V cis l-phenyl-trans-2-3-dicarboxylic acid or F cis 1-phenyl-cis-

2-3-dicarboxylic acid. The acid is not acted on by sodium amalgam,
bromine, or hydrobromic acid. The dimethyl salt crystallises from
liofht petroleum in colourless needles, melts at 63°, and boils at

200—214° under a pressure of 20 mm. The silver salt, CnHHOiAga,
is stable ; the hydrogen sodium salt, CiiH904N"a, crystallises from water
in slender, lustrous needles. The anhydride, CuHgOs, is formed by
heating the acid in a vacuum; it melts at 134°, and was previously
mistaken for the monocarboxylic acid ; the original acid is regenerated
by the action of soda.

ral-Phenyltrimethylene-2-2-3-tricarboxylic acid is obtained by the
hydrolysis of the ethereal salt (see below) ; on the addition of light

petroleum to its solution in ether, it crystallises out with 4H2O ; the
anhydrous acid melts at 188°, and is not acted on by potassium perman-
ganate in alkaline solution. The trimethyl salt is prepared by heating
methyl malonate (1 mol.) with sodium methoxide (2 mols.) and methyl
dibromhydrocinnamate (1 mol.) in methyl alcoholic solution for eight
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hours ; the product is treated with water, extracted with ether, the
ether removed, and the residue fractionated under reduced pressure

;

the compound melts at 47° and boils at 209—210" under a pressure of

20 ram. ; like the acid, it is stable towards potassium permanganate
iti alkaline solution. The potassium salt, CioHgOeK, crystallises from
water. On heating the anhydrous carboxylic acid at 180—200° in an
atmosphere of carbonic anhydride, phenylisocrotonic acid is formed

;

the yield is 50 per cent, of the acid employed
;
phenylisocrotonic

acid is converted into phenyldibromobutyric acid (m. p. 186°) by the

action of bromine, whilst with hydrogen bromide 7-phenylbutyro-
lactone and 7-phenylhydroxybutyric acid are produced. Silver phenyl-
isocrotonaie is unstable, and yields the acid on distillation. The
calcium salt, contrary to the observations of Jayne, is sparingly
soluble in water, and loses 3 mols. H2O in a vacuum over sulphuric
acid. The barium salt is also sparingly soluble, and crystallises

from water in needles.

Although it is unusual for the trimethylene ring to be resolved on
heating trimethylenecarboxylic acids, the formation of phenyliso-

crotonic acid from the acid C;,H2Ph(COOH)3 is analogous to the
formation of trimethylenecarboxylic acid and butyrolactone from
trimethylene-1-l-dicarboxylic acid. J. B. T.

A Correction. By E. Laves {Ber., 25, 1070—1071).—In the

printing of the author's paper on trithioorthoformates certain words
were omitted, so that the following correction is to be made in the

abstract (this vol., p. 613, line 17 from top) :—For " in presence of

phenyl groups .... disulphones are formed "
; read " the latter

are oxidised directly to trisulphones, whereas the former yield di-

sul phone sulphides in presence of phenyl groups, disulphones in

presence of ethyl groups."

In the paper, " Formation of trisulphones from disulphones " (this

vol., p. 614, line 2 from top), for "by the action of sodium," read
" by the action of sodium and lead mercaptides and of sodium benzene-
sulphinate." F. S. K.

Benzenesulphonitramide. By 0. Hinsberg (J5er., 25, 1092

—

1096).—This substance, ]S'02*N'H'S02Ph, is obtained by adding finely-

powdered benzenesulphonamide (50 grams) to cooled, strong nitric

acid of sp. gr. 1*48 (200 grams), then adding cooled, strong sulph-

uric acid (100—150 grams), and pouring the mixture into much cold

water. The nitramide is extracted with ether, and recrystallised

from alcohol. It forms large, transparent tables, easily soluble in

water, alcohol, and ether, but precipitated in a crystalline form by
the addition of mineral acids to an aqueous solution. It melts and
decomposes at about 100^, nitrous oxide being evolved and benzene-

sulphonic acid formed. The same decomposition takes place when it

is warmed with strong sulphuric acid or acetic anhydride, oris heated
at 150° with hydrochloric or hydrobromic acid, or with water. Strong
hydriodic acid converts it into phenyl bisulphide and ammonia

;

nitrous acid does not attack it ; ammonium sulphide forms the am-
monium salt, which is not further reduced, but stannous chloride
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reduces the nitramide to ben/enesulphonamide. It lias an acid taste,

and forms salts. The potassium salt, ISOa'N'K'SOaPh, crystallises in

white prisms with a slightly bitter taste. It is readily soluble in hot,

very sparingly in cold, water, and is much more stable than the amide
itself, not decomposing until heated to 275°. When the silver salt is

treated with methyl iodide, benzenesulphomethylnitramide of known
constitution, ]N02iNMe*S02Ph, is formed ; consequently the nitramide
has itself the constitution assigned above. C. F. B.

Dibenzyl Ketone and Dibenzylcarbinol. By V. Bogdanowska
(Ber., 25, 1271—1277).—Dibenzylcarbinol CH(CHoPh)2-0H, is pre-

pared by dropping sodium in small pieces into an ethereal solution of

dibenzyl ketone, cooled by water ; the reaction extends over 7—

8

days, and a large excess of sodium must be employed. It is a colour-

less, highly refractive liquid, having a sp. gr. 1"0619 at 16"5°
; it boils

at 327°, and gives the corresponding ketone on oxidation with potas-

sium dichromate and dilute sulphuric acid. The benzoyl derivative

crystallises in transparent, four-sided prisms, and melts at 50—51°.

When the carbinol is reduced with hydriodic acid and phosphorus, it

yields dibenzylmethane ; whilst, if it is heated at 265° in a sealed

tube with methyl iodide, the same hydrocarbon is obtained, but, in

addition, a small quiantity of another, C30II22, which melts at
268—269°.

Bihydroxydiphenyldibenzylmethane, C(CHoPh)2(CfiH4'OH)2, is ob-
tained by fusing dibenzyl ketone with twice the calculated quantity of

phenol, adding concentrated sulphuric acid, and, after 24 hours,

driving the excess of phenol over with steam ; the compound is ob-
tained from the residual oil, which, after purification, solidifies and
crystallises from benzene in four-sided tables.

When dibenzyl ketone is heated at 60—70° with 1 percent, aqueous
potash, a current of air being passed through meanwhile, the acid
C15H14O3, melting at 160—161°, is obtained. This acid has probably
the constitution CH2Ph*CPh(0H)'C00H ; it appears to give stilbene

on distillation. A B. L.

Metaphenyltoluene. By G. Pereier (Compt, rend., 114, 484

—

486).—An ethereal solution of metabromotoluene (1 raol.) and bromo-
benzene (1 mol.) is heated with sodium (excess) in a reflux appa-
]"atus at 40—50° for five hours. The product of distillation is purified

from diphenyl by repeated fractionation and exposure to low tem-
perature, and then consists of metaphenyltoluene, CeHiMePh, a liquid

of aromatic odour, boiling at 27U°, and not solidifying at —28".
Metaphenyltoluene is oxidised by dilute nitric acid (sp. gr. 1*14) to

<liphenylmetacarboxylic acid, CiaHg'COOH, which crystallises in

iiacreous plates, melts at 159°, and is identical with the acid prepared
by Schmidt and Schultz from diphenyl benzene, and by Barth and
Schroder from benzoic acid.

Metaditolyl, CBH4Me-C6H4Me, which is obtained in small quantity
as a secondary product in the above preparation of metaphenyltolut ne,

boils at 287—288°. It is oxidised by dilute nitric acid to metatolyi-

benzenemetacarboxylic acid, CeHiMe'CbHi'COOH, which crystallises
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in silky needles, melts at 204°, and dissolves in alcoliol. ether, and
chloroform, and less freely in water. Tts salts crystallise well.

Jn. W.
Dimetaditolyl. By R. Lowenherz (Ber., 25, 1032—1037; com-

pare Tanber, Abstr., 1890, 782).

—

Metanitrorthotolidine, CuHigNaOa,
is formed, together with a dinitro-compound, when potassium nitrate

is gradually added to an ice-cold sulphuric acid solution of ortho-
tolidine, and the salt thus produced is decomposed with alkali. It crys-

tallises from alcohol in dark-red needles, melts at 156° with previous
softening, and is insoluble in light petroleum, and only moderately
easily soluble in cold alcohol and ether, but more readily in benzene
and boiling glacial acetic acid. The sulphate crystallises in yellowish,

microscopic plates, and is only very sparingly soluble in hot water,

by which it is decomposed ; the hyrirochloride is a colourless, crystal-

line compound, and resembles the sulphate in its behaviour with hot
water. By combining diazotised nitrotolidine with naphthionic acid

there is formed a tetrazo-dye, corresponding with benzopurpurin 4 B,
which imparts to cotton a bluish-red colour, and which has only a
slightly less affinity for the cotton fibre than that of the tolidine dye,

the sensibility of the two dyes as regards acids being the same. The
diacetyl derivative, C18H19N3O4, crystallises from glacial acetic acid in

slender, yellow needles, melts at 290°, and is soluble in hot alcohol,

but only very sparingly in ether and benzene.

Dihenzijlidenenitrotolidine^ C28H23N^302, prepared by heating an alco-

holic solution of the base with benzaldehyde, crystallises from alcohol

in plates, melts at 147°, and is readily soluble in benzene, but only
sparingly in ether and alcohol, and insoluble in water.

Nitrodicresol, Ci4H,3N04, is obtained by diazotising nitrotolidine ; it

crystallises from water in golden needles, melts at 187°, and is readily

soluble in cold alcohol, ether, and glacial acetic acid, but more spar-

ingly in benzene and cold water ; its aqueous solution gives a reddish-
orange coloration with alkalis.

Metatnidorthotolidine was obtained in an impure condition by
reducing the nitro-compound with tin and hydrochloric acid ; it is

very readily soluble in alcohol, but only very sparingly in ether and
water, and resinifies on exposure to the air. The hydrochloride crys-

tallises from water in prisms, and is very readily soluble in water.
The acetyl derivative, C20H23N3O3, separates from alcohol in colourless

crystals, does not melt below 290°, and dissolves freely in boiling

alcohol, but is almost insoluble in ether and benzene.

Dimetaditolyl dicyanide, C16H12N2, can be prepared from orthotolidine

by Sandmeyer's method ; it crystallises from alcohol in yellowish
needles, melts at 190°, and is moderately easily soluble in ether,

benzene, and glacial acetic acid, but only sparingly in light

petroleum.

Ditolijldicarhoxylic ac^f7, C10H14O4, prepared by boiling the preceding
compound with moderately concentrated sulphuric acid, separates

from hot, dilute alcohol as a colourless, flocculent precipitate, does
not melt below 300°, and sublimes when strongly heated with partial

decomposition ; it is insoluble in water, and only sparingly soluble in

boiling alcohol. F. S. K.
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Formation of an OrtliamidoditolyUmine from Parahydrazo.
toluene. By E. Taubeij (Ber., 25, 1019—lU20) —It has long been
known that parahydrazotoluene under cortain conditions undergoes an
intramolecular change, with formation of a new substance termed
pMratolidine, it being assumed that the change in question was
similar to that of hydrazobenzene to benzidine (Ber., 3, 554; Abstr.,

1879, 239). As, however, the hydrogen atoms in the para-position

to the hydrazo-group are already substituted by methyl, the amido-
groups cannot occupy the para-po^ition in the new compound as they
do in benzidine, and the author, therefore, regarded it as probable
that the so-called paratolidine contained the amido-groups in the

peri-position, its constitution being represented by the formula
NH.-aHsMe-CsHsMe-N-H, [(NH^), : (Me)2 = 2 :

2'
: 5 : 5'J. The sub-

stance possessing this constitution has, however, recently been prepared
by the author and Loewenherz (Abstr., 1891, 1491), and possesses very
different properties from those of the so-called paratolidine, and a
renewed investigation of the substance was therefore required. The
r^'sults obtained showed that it is not a derivative of diphenyl but
an orfhamidoditolylamine, CgHiMe-N'H-CeHsMe-NHa [NH : Me =
1 : 4 and NH : NHj : Me = 1:2:5] (compare Jacobsen and Fischer,

this vol., p. 839, Witt and Schmidt, this vol., p. 862). It shows
all the characteristic reactions of an orthodiamido-compound, giving
fin azimide with nitr^ms acid, an azoniura base with benzil, and a
benzenyl derivative with benzaldehyde. Schultz (Abstr., 1884, 903)
obtained a ditolyl from the base by the action of nitr-ous acid, but the
author has, under varying c -nditions, never observed the formation of

this compound, and believes that Schultz obtained it owing to the
employment of paratoluidine containing a small quantity of an
isomeride.

Orthamidoditolylamine is best obtained by pouring alcohol (500 c.c.)

Oil to parahydrazotolu'^ne (50 grams), gradually adding a solution

of stannous chloride {60 grams) in 25 per cent, hydrochloric acid

(150 c.c), cooling, and allowing the mixture to remain for 24 hours,,

then adding water and an excess of soda ; the crude product is dis-

solved in hot alcohol, and the cooled solution precipitated with water.
The base then forms white plates, having a fatty lustre, melts at 107°,

and dissolves readily in alcohol, ether, and benzene, sparingly in light

petroleum. With ferric chloride, the alcoholic solution becomes claret

coloured, and the hydrochloride blood-red, w^hilst the colourless solu-

tion of the base in sulphuric acid becomes deep-blue on the addition
of sodium nitrite, the colour gradually changing to greyish-green.

The azonium base, C28H24N2O, obtained by heating orthamido-
ditolylamine with benzil, alcohol, and hydrochloric acid, separates
from alcohol in greenish-yellow cry^stals melting at 173°, and readily

soluble in water; when amorphous, it dissolves very easily in alco-

hol, ether, and benzene, but in the crystalline condition is only
^ N'C H Me

sparingly soluble in these liquids. The azimide, M 1 , forma
.N— OriHaM-e

white, granular crystals, and melts at 93"; the benzenyl derivative,

U k TT ^r 5
obtained by heating the base with alcohol and benz-i

VOL. Lxii. 3 m
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svldehyde, crystallises from alcohol in coloui-less needles, and melts at

185°
; the benzylidine compound is probably first formed and con-

verted into the bunzenyl base by slow oxidation. H. G. C.

Condensation of Aldehydes with Azo-compounds. By J.

Barsilowsky (Ghem. Centr., 1892, i, 57—58; from Bull. Acad. St.

Petersbourg [2], 34, 259—289).—In order to study the reaction

which takes place between aldehydes and azo-compounds in the

presence of dehydrating substances, the author heated benzaldehyde
with azobenzene in the presence of zinc chloride, when dibenzilidene-

benzidine was obtained, identical with that prepared from benz-

aldehyde and benzidine by Schiff. The former reaction is ex-

plained by the readiness with which azobenzene is converted into

benzidine, and since the reaction takes place in the same manner in

the presence of hydrochloric acid, the author concludes that the

oxygen of the aldehyde group unites with the hydrogen of the amido-
group. If benzaldehyde and azobenzene be heated in the absence of

a dehydrating agent, no change occurs until the temperature rises to
PTTPh

205—210", when the compound 0<^ t is obtained. It forms

colourless, lustrous plates or needles, is soluble in benzene, sparingly

soluble in water or mineral acids, melts at 164°, and boils at 368— 370°.'

In a corresponding manner, the three nitrobenzaldehydes are con-

densed in the presence of zinc chloride, benzilidenebenzidines being
formed; in the absence of a dehydrating agent, compounds corre-

sponding with the above are obtained, in which the carbon atom and
the oxygen atom of the aldehyde group and the nitrogen of the azo-

group form a ring. From paranitrobenzaldehyde, in the presence of

zinc chloride, there is formed paradinitrohenzilidenehenzidiae,

Ci^HsCNrCH-CeH.-NO,)^,

pale-yellow plates, insoluble in water, alkalis, and light petroleum,

sparingly soluble in ether and alcohol, soluble in benzene, melting point
242"

; and also paranitrobenzilidenehenzidi7ie, CH(C6H4*jN'II)2*C6H4*N02,

crystallising from benzene in brown plates, melting at 221°. In the

absence of zinc chloride, the compound 0<'
' -^ is obtained
NPh

as yellow, silky threads from benzene solution, or lustrous needles by
sublimation; it melts at 210—211°. From metanitrobenzaldehyde,
in the presence of zinc chloride, dimetanitrobenzilidenehevzidine is

obtained ; it forms pale yellow prisms, soluble in benzene, and melts

at 237—238°. In the absence of zinc chloride, no definite result was
obtained.

From orthonitrobenzaldehyde, in the presence of zinc chloride,

diorthonitrobe7izilidenebenzidine was obtained as light-yellow prisms,

soluble in benzene, and melting at 221—222°. J. W. L.

Action of Paramidodimethylaniline on Ketones. By H.
VoGTHERR (Ber., 25, 635—640).—When paramidodimethylaniline is

mixed with benzile in molecular proportion in alcoholic solution, and
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a few drops of aqueous potash added, a substance of the composition
COPh'CPhiN'CeHi'NMe, separates out. It is deposited from alcohol

in red crystals, melts at 138—139°, dissolves also in ether, and is

(iecompofeed even bj traces of dilute acids into benzile and the base.

A second molecule of the base could not be made to react with
benzile.

Paramidodimethylaniline reacts in a similar manner with benzoyl-

acetone. The substance formed, CsHjoNgO, crystallises from alcohol

in lemon-yellow needles with a silky lustre, melts at 135—136°, dis-

solves also in ether, and is decomposed by dilute acids. No reaction

takes place with a second molecule of the base.

When benzoin and paramidodimethylaniline are mixed in mole-
(tnlar proportion in alcoholic solution, a few drops of an alkali a,dded,

and the mixture heated, the substance which separates on cooling is

not a derivative of benzoin, but a condensation product,

CHPh:N-C6H4-]SrMe2,

of benzaldehyde with the base, and yields benzaldehjde when treated

with an acid. No doubt the benzoin had been first decomposed by
the small quantity of alkali, and the base had reacted with the benz-

aldehyde thus formed, for it was shown that phenylhydrazine, a

substance resembling amidodimethylaniline in its reactions, although
i*; forms a condensation product with benzoin, yet in the presence of

potash yields a substance which is a condensation product of phenyl-

hydrazine with benzaldehyde. A condensation product, C22H22N2O,

of benzoin with amidodimethylaniline may, however, be obtained by
melting together the two substances for 15 minutes in a porcelain

vessel, dissolving: the mass in alcohol, and boiling with animal
charcoal. On cooling, orange plates separate out, which melt at

126—127°, dissolve readily in ether, and also in dilute acids with-

out undergoing decomposition. Under other circumstances, some of

the benzile derivative was formed.

The reaction of amidodimethylaniline with deoxybenzoin is similar

to that with benzoin, and under some circumstances the benzile

derivative is formed. To obtain the deoxybenzoin condensation

product, C22H22N2, molecular proportions of the base and of deoxy-
benzoin were heated for an hour at a temperature just below the

boiling point of the mixture, and the mass was dissolved in alcohol

and boiled with animal charcoal. On cooling, yellow needles

separate, which melt at 138—139°, dissolve in ether, and are de-

composed by dilute acids into deoxybenzoin and the base.

C. F. B.
Hydroxyaurines and their Carboxylic Acids. By N. Caro

(Ber., 25, 939—949).—An extension of the method of preparing
c^^rtain aurine derivatives (D. R.-P., 49970; J3er., 23, Ref. 163).

Methylenedisalicylic acid, CH2[C6H3(OH)'COOH]2, is obtained by the

condensation of salicylic acid (2 mols.) with formaldehyde (1 mol.)
in the presence of concentrated hydrochloric acid. Aurinetricarb-

oo'yhc acid, ^<X,rn
jj COH'-COOHl ^^ forced when a mixture of

methylenedisalicylic acid (2 parts) and salicylic acid (1 part) is

3 w 2
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stirred into one of concentrated sulphuric acid (13 parts) and sodium
nitrite (1 part) ; it is poured into water, the precipitated compound
diss lived in alkali and re precipitated bj hydrochloric acid; after

again dissolving in alkali, sodium hydrogen sulphite is added until

the solution is colourless, and it is neutralised with, hydrochloric

acid, when the sulphurous acid compound separates as a yellow
powder; the latter, on heating at 100°, yields aurinetricarboxylic acid

as a red powder having a metallic lustre, which is then crystallised

from 50 per cent, alcohol. When its ammoniacal solution is boiled

with lime-water, the salt (C22H90j)2Ca5 is obtained; whilst on the ad-

dition of calcium chloride to the same solution, the salt (C22Hii09)2Ca3

separates. The alumiiiium, calcium, barium, and magnesium salts of

this and all the aurinecarboxylic acids to be described are insoluble

in water.

Methylenedisalicylic acid gives with yS-resorcylic acid the compound
_ ^CeH2(OH)-C06H .. ^,. .. . .

^ -C[C.H3(OH).COOH]2 '

"^'^ ^^^^'' '"^' *^' '""^'""^

CeH(0H)2-C00H

^C[C6Ha(OH)-COOH]2'

and with phenol, aurinedicarbox^lic acid, C>< '

' * /QxrvnoOHl '

which, in spite of its containing one less carboxyl group, colours

mordants. All these compounds form calcium salts corresponding
w^ith the number of carboxyl and hydroxyl groups present.

Metkijlenediresorcylic acid, CH2[C6H.(OH)2*COOH]2, is obtained by
condensing /3-resorcylic acid with formaldehyde in the presence of

dilute hydrochloric acid ; it separates from alcohol as a white, micro-

crystalline powder, melts at 2;-{6'' with decomposition, and is insoluble

in water. The hydroxyaurinecarboxylic acids obtained by condens-
ing the last mentioned compound with salicylic, ^-resorcylic, and
gallic acids are briefly described.

Methylenedigallic acid, CH2[CeH(OH)3-COOH]2, is formed from
gallic acid and formaldehyde, and has been already prepared by
l^aeyer (this Journal, 1873, 501) ; it likewise condenses with
liydroxy-acids and phenols, but the reactions must be conducted with
cooling, as the products easily decompose.

Methylenediresorcinol, CH2[C6H3(OH)2]2, produced from resorcinol

and formaldehyde, separates from alcohol in white, microscopic
crystals, and decomposes without melting at 250°.

Methylenedipyrogallol, CH.[C6H2(OH)3]2, (Baeyer, loc. cit.), is

obtained from pyrogallol and formaldehyde, and melts at 241° with

decomposition. By condensing methylenediphenol (dihydroxy-
diphenylmethane) with phenol, aurine is obtained; whilst by Con-

densing it with salicylic acid, aurinecarboxylic acid is produced.
The tinctorial properties of the aurinecarboxylic acids increase

with the number of carboxyl groups which they contain ; those

derived from methylenedisalicylic acid colour alumina mordants red,

and iron mordants violet ; those from methylenediresorcylic acid

colour alumina mordants orange-brown and iron brown j whilst
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the introduction of the gallic acid residue into either produces a

brownish shade. The aurinecarboxylic acids derived from methjlene-

disalicjlic acid gave a dark line in the spectrum between D and b
;

whereas those derived from meihylenediresorcylic acid exhibit, in

addition to this, an absorption between b and P. The compound
obtained from resorcylic acid and methylenedisalicylic acid belongs

to the last-mentioned class; whilst aurinecarboxylic acid exhibits the

absorption of the salicylic acid derivatives, and in addition to this

an absorption in F. A. R. L.

Action of Hjrpochlorous Acid on /S-Naphthaquinone. By
E. Bambergeh and M. Kitschelt (Ber., 25, 888—898 ; compare this

vol., p. 494).—It was previously stated (loc. cit.) that an acid (m.p.

203°) is obtained when /J-naphthaquinone is treated under certain

conditions with hypochlorous acid. The experiments to be described

show that this acid is the ^-lactone of oithocarboxyphenylglyceric acid^

C6H4<^pT7/QTT\>CH*C00H. It is prepared bypassing the chlor-

ine from manganese dioxide (125 grams) and hydrochloric acid

(1250 grams) into a solution of sodium carbonate (375 grams) in

water (1250 grams), adding finely powdered /9-naphthaquinone
(12'5 grams) with agitation, and after five minutes acidifying with
hydrochloric acid, evaporating the solution to half, and extracting it

with ether. The pure compound crystallises in rhombic tables, melts

at 204*5°, gives an intensive lemon-yellow colour with ferric chloride,

reduces ammoniacal silver sohition slowly at 100°, and when heatetl

at 225—230° yields another acid, molting at the same temperature as

that obtained by heating it with hydrochloric acid (see below), but it

is not identical with it. When treated with alkali at the ordinary
temperature, it behaves as a monobasic acid ; whilst at 100°, salts of

ortho-carboxyphenvlglyceric acid, COOH-C6H4-[CH(OH)],-COOH,
are obtained, but these are reconverted into salts of the lactonic acid
if their aqueous solutions are left for a time. When silver nitrate

is added to a cold ammoniacal solution of the lactonic acid, the silver

salt of the latter separates as a white precipitate soluble in boiling

water ; whilst at 100° the silver salt of ort hocarboxyphenylglyceric acid
is precipitated as a white, flocculent precipitate. The acetyl derivative,

CeH^xC^pp.,^ . n]>CH'COOH, crystallises in white needles, and

yields a soluble silver salt crystallising in lustrous needles. When
othrcarboxyphenylglyceric lactone is heated with hydriodic acid and
phosphorus at IGO"', orthocarboxyhydrocinnamic acid (see Abstr.,

1888, 712) is formed; whilst othocarboxy-a,-hydroxycinnamic lactone,

C(,lii<^ \ ^^^T^, is produced by heating it at the same temperature

with concentrated hydrochloric acid. The latter crystallises in long
needles, melts at 237°, is readily soluble in hot water, sparingly in
cold, does not react with acetic chloride, and reduces ammoniacal
silver solution when heated with it, forming a mirror. Like the last

described lactonic acid, it neutralises two equivalents of alkali at 100",
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but one only at the ordinary temperature. It is readily reduced by
sodium amalgam, and is oxidised by alkaline permanganate. The
above described lactonic acids have been recently obtained in a similar

manner by Zincke (this vol., p. 720), who has, however, interpreted
his results differently (compare also this vol., p. 859).

A. R. L.

Tetrachlororthodiketohydronaphthalene, its Hydrates and
Alcoholates. By T. Zinckk and T. Arnst (Annalen, 267, 319—341

;

compare Abstr., 1188, 489).—The hydrate of tetrachlorortho-

diketohydronaphthalene, Ci()H4Cl402,H20, begins to melt at 82—83°,

and at 100° the turbid liquid froths a little and becomes quite

clear. The dihydrate, CioH4C]402,2H20, crystallises in long, colour-

less needles and melts at about 90°
; the trihydrate begins to

melt at about 89°, the turbid liquid frothing up and becoming quite

clear at 100°. The ethylate, CioHiCUO^EtOH + JHaO, crystallises

unchanged from boiling light petroleum in long needles, and melts
at 103—105", with effervescence. The methjlate, CioH4C]40o,MeOH
+ ^HaO, crystallises from light petroleum in long, colourless needles,

melts at 88—89°, and decomposes over sulphuric acid.

Ethyl tetrachloro-OL-hydroxyhydrindenecarboxy late,

CC]2<^'^^>C(0H)-C00Et,

is formed when the ethylate just referred to is treated with 10 per
cent, sodium carbonate at the ordinary temperature. It separates
from hot alcohol in colourless, transparent, seemingly monoclinic
crystals, melts at 163°, and is readily soluble in ether, but only
sparingly in light petroleum. The acetyl derivative, C14HJ2CI4O4,

separates from hot alcohol in compact crystals, melting at 119—120'

.

AVhen the ethyl salt is boiled with dilute sulphuric acid, it is con-

verted into dichloroketohydroxyhydrindenecarboxylic acid (loc. cit.),

a crystalline compound melting at 130° with effervescence ; on heat-

ing the ethyl salt with concentrated nitric acid, it is converted into

ethyl dichloroJcetohydroxyhydrindenecarhoxijlate, C12H10CI2O4, a com-
pound which forms small, lustrous crystals, and melts at 100°.

Methyl tetrachloro-OL-hydroxyhydrindenecarhoxylate, Ci]HhC1403, sepa-

rates from a mixture of ether and light petroleum in colourless

crystals, melts at 130—131°, and is readily soluble in methyl or
ethyl alcohol; on treatment with concentrated nitric acid, it yields

methyl dichloroketohydroxyhydrindenecarboxylate (m.p. 124—125°).

Tetrachloro-oc-hydroxyhydrindenecarhoxylic amide, CioH7C]402N, is

formed when anhydrous ammonia is passed into an ice-cold benzene
solution of tetrachlororthodiketohydronaplithalene ; it crystallises

from alcohol in colourless needles, melts at 189° with decomposition,
and is readily soluble in alcohol and ether, but only sparingly in

benzene. The acetyl derivative is very unstable, and melts at about
179°. When the amide is heated with dilute sulphuric acid, it is

converted into dichloroketohydroxyhydrindenecarboxylic acid, but
with hot nitric acid it yields dichlorodiketohydrindene. The amide
is completely decomposed by water at 120° yielding dichloroketo-

indene and the amide of dichloroketohydroxyhydrindenecarboxylio
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a^id; the last named compound crystallises from alcohol in colour-

l.ess needles, melts at 246° with decomposition, and is only sparingly

soluble in cold alcohol, and almost insoluble in ether and water.

F. S. K.

Action of Bleaching Powder and Hypoclilorous Acid on
Quinones. By T. Zinckb (Ber., 25, 1168—1180).—The author, in

conjunction with O. Scharfenberg (this vol., p. 720), has described

two compounds, CioHsO^ and CioHgOs, obtained by the action o£

bleaching powder on^-naphthaquinone. The former is a dih;ydroxj-

uaphthaquijione; the latter the ^-lactone of orthophenylglycerol-

carboxylic acid. The author has now obtained an intermediate com-
pound of the formula CioHgOi, and believes it to be dihydroxydiketo-

tetrahydronaphthalene-

Dihydroxydiketotetrahydronapktkalene, C«H4<^ i

, is
GH{OH)*CH.'OH

obtained by adding- a solution of bleaching powder (110—115 cc.)

containing 3-6 per cent, of hypochlorous acid to /3-naphthaquinone

(10 grams) suspended in water (200 c.c). The quinone rapidly dis-

solves, and the solution is then filtered and extracted with ether. Or
concentrating the ethereal solution, the compound is obtained pure.

It crystallises in white needles, which turn red on exposure to air,

melts at 95— 96°, is easily soluble in alcohol, acetic acid, and hot water,

more sparingly in cold water and ether, and very sparingly in light

petroleum, cliloroform, and benzene. When heated in the presence
of mineral acids, it is partly converted into dihydroxynaphthaquinone;
with bleaching-powder solution, it yields the acid CmH^Os. It has
remarkable reducing properties, precipitates silver from a solution

of silver nitrate, and I'educes ferric chloride and potassium ferri-

cyanide. When heated in a current of hydrogen at 100—103°, 1 mol.

of water is evolved and a compound is obtained which is reconverted
into the dihydroxydiketone when treated with water. It is not attacked
by acetic chloride in the cold, and, when heated with it;, is converted
into a compound which melts at 131—132^, and yields hydroxynaph-
thaquinone on treatment with soda. It dissolves in dilute sodium
hydroxide to a colourless solution which very rapidly turns reddish-
brown, and then deposits the sodium salt of hydroxynaphthaquinone.
When treated with aniline in cold alcoholic solution, it yields anilido-

a-naphthaquinone (m. p. 190°). When treated with aniline in acetic

f.olution, it yields anilidonaphthaquinoneanilide (m, p. 179—180"),

With toluylenediamine it yields two eurhodoles,
CO'CzilN

The eurhodcle C^i<^)^ ^ ^C^^i6 is obtained by adding the

calculated quantity of toluylenediamine hydrochloride to an aqueous
solution of the diketone. It crystallises from benzene in slender,

white needles, melts at 183—184°, and does not form salts either
with acids or with alkalis.

Q/QJJ\ 'Q 1^
The eurhodole GiJii<^ i 1 ^CvHa is obtained by heating

the preceding eurhodole with acetic acid or dilute hydrochloric acid.
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It forms slender, yellow needles, melts at 169—170°, is easily soluble

in alcohol and benzene, and forms salts both with acids and with alkalis.

^TT ^co-c:n-oh ^^^ CO— c:n-oh . ,

The ox^me, C.JIK^^.l.,^^ or CeH,<^^^^^.^^ , .s ob-

tained by adding excess of an aqneons solution of hydroxylamine
hydrochloride to a concentrated, alcoholic solution of the diketone.

It crystallises in slender, lustrous, yellow needles, is easily soluble in

alcohol nnd ether, sparingly so in benzene and light petroleum, melts

about 152—165° with a violent explosion, and is decomposed by
boiling water and by cold, aqueous soda. E. C. K.

Action of a- and /3-Naphthylamine on Ethyl Bromosuc-
cinate. By C. Hell and R. Poliakoff (/ier., 25, 965—972).—
Wlien ethyl bromosucciiiate and a-naphthylamine are mixed together

in the proportion of 1 mol. of Ihe former to rather more than 2 mols.

of the latter, and the mixture heated to 100°, a reaction quickly takes

place with separation of a solid substance. The latter, after removal
of the liquid portion and washing wdth ether, consists of a-naphthyl-

araine hydrochloride, mixed with a greenish-grey powder, the quan-
tity of which increases when a larger proportion of naphthylamine is

employed, or when the heating is continued for a longer time. The
oily product solidifies after a time, and on recrystallisation from
alcohol forms stellate groups of needles melting at 150°, which are

insoluble in water, sparingly soluble in ether and ligrht petroleum,
more readily in chloroform. It consists of ethyl a-naphthylamidosuc-
cinate, COOEt-CH(NH-C,oH7)-CH2-COOEt, and dissolves in con-

centrated acids, but is re precipitated by water. When heated with
an excess of alcoholic potash, it is decomposed, but, with the theoreti-

cal quantity at 40—50°, it yields the corresponding potassium salt as

a voluminous crystalline powder, which, on treatment with acids,

yields free oc-naphthylamidosuccmic acid or oc-naphthylaspartic acid^

COOH-CH(NH-C,oH7)CH,-COOH. This forms a white, crystalline

powder, which melts at 210° with decomposition, and dissolves readily

in alcohol and chloroform, but only sparingly in water and benzene

;

barium and calcium salts form white, crystalline powders.
When the ethyl salt is treated with a-naphthylamine, or when a

large excess of the latter is heated with ethyl bromosnccinate, con-

siderable quantities of the dinaphthylamide of a-naphfhylamidosuccinir,

acid, C,oHv-N"H-CO-CH(NH-CioH7)CH2-CO-NH-C,oH7, are formed,
together with the green substance previously mentioned, which con-

sists of the compound COOEt-CH(NH-C,oH-)CH2-CO-NH-C,oH7.
The former is separated by treatment with cold alcohol, and crys-

tallises in silvery needles or plates which melt at 276—277° witli

decomposition. The second compound may be obtained pure by re-

crystallisation from boiling absolute alcohol, but retains its green
colour; it melts at 228° with decomposition.

/3-Naphthylamine reacts in a similar manner with ethyl broraosuc-

cinate ; the efhyl ^-naphthylamidosucdnafe forms an oil which boils

with slight decomposition at 108° under a pressure of 20 mm. When
carefully hydrolyted, it yields the corresponding jS-naphthylamidosuC'
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cinic a<id, which is much less stable than the a-acid, and becomrs
brown in the air, especially in presence of acids and alkalis; it melts

with decomposition at 189°. Bj the further action of ^-naphthyl-

amine the ethyl mononaphth(/lamide and the dinaphthylamide are ob-

tained ; the former is a yellow, miorocrystalline powder which melts

at 215° with decomposition ; the latter forms golden plates, and melts

at 250** with decomposition. H. G. C.

Homonucleal Amidonaphthols and Related Derivatives.

By E. Grandmodgin and O. Michel (Ber., 25, 972—985).—In con-

sequence of the recent communications of Heermann (Abstr., 1891,

1379) and Seidel (this vol., p. 721) on the above subject, the authors

publish the results they have obtained in the same field, althougli

these are not yet completed.

1 : 2-Nitronaphthol, OH-CoHe-NOj [OH : NO2 = 1:2], is best pre-

pared by oxidising finely divided 1 : 2-nitrosonaphthol with nitric

acid according to the method of Stenhouse and Groves (this Journal,

1877, ii, 51) ; the product is distilled in a current of steam,

1 : 2-nitronaphthol passing over in a state of purity. Its silver salt,

CioHeNOa'Ag, forms a voluminous, red precipitate, and its acetyl

derivative OAc*CioIl6*N'02 large, pale-yellow neeales, which yield salts

of the nitronaphthol on treatment with alkalis.

1 : 2-A'midonaphthol, OH'CioHfi'NHa, is formed by the reduction of

1 : 2-nitroraphthol and of orthohydroxyazo-derivatives of a-naphthol,

but is best prepared according to the method of Liebermann and
Jacobsen (Abstr., 1882, 521) by reducing 1 : 2-nitroisonaphthol with
stannous chloride and hydrochloric acid, removing the tin by hydro-
gen sulphide, evaporating, and filtering from oxidation products.

Tlie hydrochloride separates out on cooling, and is purified by dis-

solving in boiling water, and reprecipitating with concentrated
hydrochloric acid, a little sulphurous acid being also added. The
impure salt quickly undergoes decomposition, and does not react

smoothly with reagents ; on acetylation, it yields a mixture of dif-

ferent products. The ethers of 1 : 2-amidonaphthol may be obtained
by the method of Heermann (loc. cit.), or by the reduction of the

ethers of orthohydroxyazo-compounds of a-naphthol; they are well

crystallised substances, are volatile with steam, and yield diazo-com-
pounds which combine with alkaline phenol solutions, forming beau-
tiful, red colouring matters.

1 : 4-Amidonaphth()l was prepared by the method already described
by Seidel (loc. ci't.), the stannous chloride being obtained by dissolv-

ing the requisite quantity of tin in hydrochloric acid, which avoids
the difficulties often experienced owing to the employment of oxidised
or adulterated tin salts. The crude hydrochloride is purified in the
same manner as the hydrochloride of the 1 : 2-compound. Unlike?

the latter, 1 : 4-amidonaphthol yields well crystallised derivatives,
the reactions proceeding very smoothly ; nitrous acid gives, however,
no trace of a diazo-compound, but converts it at once into a-naphtha-
quinone with evolution of nitrogen, the yield of the quinone beinj^*

very satisfactory ; 1 : 4-diamidonaphthalene is acted on by nitrous
acid in the same manner, no diazo-derivatives being formed. DiacetyU
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1 ; 4i-amidonaphthol, OAc'CioHg'N'HA.c, is the sole product of tlie

action of acetic anhydride and sodium acetate on 1 : 4-amidonaphthol
hydrochloride ; it forms white, prismatic crystals, melts at 158°, sub-

limes even at 110°, and is insoluble in alkalis.

1 : 4-Nitronaphthol ethyl ether was prepared by the authors in the
manner which has also been recently described by Heermann, whose;
description they confirm. On reduction, it yields the correspondinir

1 : 4:-amidonaphthol ethyl ether OEt'CmHr.'ISrHa, the' hydrochloride of

which forms well-developed crystals. The same compound may bo

also obtained by the reduction of paraphenylazo-a-naphthol ethyl

ether, which is interesting as showing that in these ethers the ethyl

group is combined with the oxygen (compare Goldschmidt and
Brubacher, Abstr., 1891, 1209). The amido-compound readily yields

diazo-derivatives, which combine with phenols to form reddish- violet

colouring matters.

2 : 1-Amidonaphthol is most readily prepared by the reduction of

Orange II (/3-naphtholazobenzeneparasulphonic acid) with stannous
chloride and hydrochloric acid. The hydrochloride separates in an
almost pure condition on cooling in the form of lustrous, white
crystals which rapidly become violet; they may be further purified

by precipitation from aqueous solution with concentrated hydrochloric

acid. On oxidation, this compound, as is well known, yields |S-naph-

thaquinone, which is most readily prepared in this manner, the

freshly prepared amidonaphthol hydrochloride (which need not be
dried) being mixed with dilute sulphuric acid and poured into a
solution of potassium dichromate ; the /3-naphthaquinone separates

out in a pure condition, and is filtered off and dried at the ordinary

temperature. 200 grams of Orange II yield 55 grams of /3-naphtha-

quinone, or 60 per cent, of the theoretical quantity. The filtrate con-

tains considerable quantities of phthalic acid.

Nitrous acid also converts 2 : 1-amidonaphthol into /3-naphthaquin-

one without formation of an intermediate diazo-compound ; v/ith

acetic anhydride and sodium acetate, it yields a mixture of acetyl

derivatives, the diacetyl dievW^btiYe being the chief product; smallei-

quantities of the acetylamido-/3-naphthol OH'CmHe'NHAc, described

by Bottcher (Abstr., 1883, 1113), are also obtained. H. G. C.

Products of the Reduction of Alkylated Azo-Colours of the
Naphthalene Series. By 0. N. Witt and C. Schmidt {Ber., 25,
1013—1019).—The methyl and ethyl ethers of anilineazo-a-naphthol

may be readily prepared according to the method described by
Zincke and Bindewald (Abstr., 1885, 391) ; in addition to the pro-

perties there mentioned, these ethers are distinguished by the fact

that they dissolve in sulphuric acid or alcoholic hydrochloric acid

with a reddish-violet coloration, which changes in a short time to

deep-blue, owing to the elimination of the alkyl group and formation

of the phenol.

When the ethyl ether is treated with stannous chloride and hydro-

chloric acid in presence of alcohol, it is not converted into aniline

and ethoxy-a-naphthylamine, but yields a mixture of two bases,

which can be separated by fractional crystallisation of the hydro-
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chlorides. The base which yields the more easily soluble hydro-
chloride will be described in a later commuiiication. The less soluble

hydrochloride, on treatment with ammonia, yields the free base,

Avhich crystallises from alcohol in snow-white, nacreous plates, melts

at 167°, and shows a greyish-green fluorescence in dilute alcoholic

solution. It has the composition CigHigNoO, and the authors at first

believed that the hydrazo-compound had been formed, and had then
undergone the intramolecular change corresponding to the formation

of benzidine from hydrazobenzene, in which case it would be an ethoxy-
diamidoplienylnaphthalene,

OEt-CioH5(NH2)-C«H4-NH2 [OEt : CeHi'XHa : NH2 =1:3:4].
The behaviour of the base towards oxidising agents, however, renders
this view impossible, for nitric acid converts it into the bright-red

compound, a-naphthaquinoneanilide, CioHsO^'NHPh [0:0: NHPh
= 1:4:8], and nitrous acid yields a mixture of the same compound
with a colourless, crystalline substance, having the composition

CigHisNgO. The formation of the first-named derivative is most
easily explained by supposing that, instead of the benzidine intra-

molecular change, the hydrazo-compound first formed is converted
into an amidophenylnaphthylamine derivative, namely, ethoxyphenyl-

orthodiaynidonaphthalene, OEt'C,oH5(NH^)-lNrHPh [OEt : NH2 : JS'HPh
= 1:4:3] (compare Jacobsen and Fischer, this vol., p. 839 ; Tauber,
this vol., p. 853). This also explains the formation of the compound

CisHisN'aO, which would be the azimide, OEt-CioH5<^*jJ>N ; it

crystallises in vitreous rhombohedra or needles, and melts at 160°. In
order to further characterise it as an orthodiamido-derivative, it

was boiled with formic acid, and thus converted into the methenyl
N^Ph

derivative, OEt*CioHo< ^^CH, which crystallises in needles melt-

jng at 184— 186°. Further it unites with benzile in presence of acetic

acid, forming ethoxj/phenyluaphthostilbazonium hydroxide, the cJdoride

c u- 1 .^-c. r. TT ^NPhCl-CPh
^ „. . ^. ^ .

01 which, OEt'CioHj^ J n , crystallises m glistening yellow

needles, fairly soluble in water and readily in alcohol, forming pure
yellow solutions; these show a remarkable, luminous green fluores-

cence. The nitrate is very sparingly soluble, and the free hydroxide
forms pale-yellow crystals.

Paratoluidineazo-a-naphthol may be converted into the methyl
and ethyl ethers by the action of alcoholic potash and methyl iodide

or ethyl bromide. The methyl ether forms red prisms, melting
at 100—101", and the ethyl ether melts at 125''. The yield of these

compounds is not nearly so good as with the ethers of aniline-azo-

a-naphthol ; but on reduction they only yield a single base, and not a
mixture of two bases, as is the case with the derivatives of the latter

compound. H. G. C.

Oxidation of Acenaphthene. By C. Graebe and E. Gfelleu
(Ber., 25, 652—657).—A description is given of the details by
observing which an almost theoretical yield of naphthalic acid may
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be obtained when aoenaphthene is oxidised with potassium dichrom-
ate and acetic acid.

After this acid has been removed from the product of the reac-

tion by digesting with 5 per cent, aqueous soda, acenaphthenequinone

,

CioH6<pq]> [CO : CO = 1 : 1'], may be extracted with a hot solu-

tion of sodium hydrogen sulphite, and precipitated from this solution

by the addition of acid«. It crystallises and sublimes in fine, yellow
needles, melts at 261°, and dissolves in benzene and acetic acid.

When it is boiled with 'SO per cent, aqueous potash, and a mineral
acid added to the solution, a monobasic acid, CnHsOa, is precipitated,

which,unlike naphthalic a,cid, dissolves in carbonates in the cold, even
after being heated to its melting point. It melts at 172°, crystal-

lises from alcohol in needles, is converted by oxidation into naph-
thalic acid, and forms characteristic compounds with phenyl-

hydrazine and hydroxylamine. It is therefore probably either

CHO-CioHe-COOH or CioH6<^q^^^^>0.

Naphthalaldehydic aoid. Oxynaphthalide,

It yields a monacetijl derivative when heated with acetic anhydride
at 180°. That acenaphthenequinone leacts with potash in a different

manner from phenanthraquinone, &c., is explained from stereo-

chemical considerations.

CO CO
A diketone, probably CioH6<C/l, A ^CioHe, is obtained by crysta'-

lising from chloroform the residue left after extraction with sodium
hydrogen sulphite. It forms orange needles which melt at 294"", and
after sublimation resemble alizarin. It dissolves but sparingly in ben-

zene and acetic acid, takes up two atoms of bromine, yields a deri-

vative C-iiHiaOiNatlPh, with phenylhydrazine, and is oxidised by di-

chromate and acetic acid to naphthalic acid. C. F. B.

Preparation of /3-Alizarinamide. By C. Lauth {Bidl. Sac Ckhv.

[3], 6, 836).—Nitroalizarin (1 part) is dissolved in dimethylaniline

(4 parts), to which either syrupy dimethylaniline chloride (1 part) or

hydrochloric acid (0'75 part) is added, and the mixture is heated
gradually to 150°, until the product dissolves with a pure blue colour in

aqueous soda. The product, after treatment with hot dilute hydro-
chloric acid to remove excess of dimethylaniline, is dissolved in hot
dilute sodium hydroxide solution, leaving a slight residue of a brown
oxidation product of dimethylaniline, and the araidoalizarin is pre-

cipitated from the alkaline solution by hydrochloric /acid. Nitro-

alizariu is reduced more slowly when similarly treated either with
aniline or dimethylaniline in presence of sulphuric acid.

T. G. N.
Constitution of Turpentine and Camphor. By J. N. Collie

{Ber., 25, 1108—1118).— In this paper an attempt is made to suggest
formulae for turpentine, camphor, and camphoric acid, which shall

show the connection of these compounds with one another, and at the
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same time explain as far as possible the known reactions and decora-

positions of these substances.

The following formula suggested for turpentine (pinene) :

—

CHMe-CH-CH . ^. , „ .^, ^,
I I U^_a' IS one which agrees well with the properties of
CH2— CH'CPrP
that substance; such as the formation of cymene from pitiylamine

and pinyl dichloride, also the production of pinol, terpenj'lic acid, and
terebio acid by oxidation. It contains a 6-carbon ring, but yet

should behave also as an ethylenic hydrocarbon ; at the same time it

is capable of showing the conversion of pinene info camphor and
camphoric acid.

CHMe-CH-CH CH3 CHMe-CH-CHCl HCH,
CHo— CH-C CHMe* CH2— CH-CH CHMe

Pinene. Pinene hydrochloride.

CHMe-CH-CH-CHs

CH2— CH-CH-CHMe'
Campliene.

This for.nula differs from that proposed by Wallach in that it con-

tains no ethi/lenlc ho7id. This is in agreement with the optical and
other physical properties of camphene.
The conversion into camphor is explained as follows :

—

CHMe-CH-CH-CHo. CHMe-CHa-CH-CHa

CH2— CH-CH-CHMe CH^-CHCl-CH-CHMe'
Camphene. Camphene hydrochloride.

CHMe-CH.,-CH-CH2 CHMe-CHa-CH-CH^
CHz=CH-CH-CHMe* CH(0H)-CH2-CH-CHMe*

Intermediate product. Borneol.

CHMe-CH^-CH-CH,

CO—CH2—CH-CHMe*
Camphor.

This formula accounts for the formation of such substances as

paracymene, metacymene, dimethylethylbenzene, carvacrol, ortho-

cresol, &c., from camphor.
During the oxidation of camphor to camphoric acid a considerable

change in the molecule is assumed to take place in order to har-

monise with the idea that camphoric acid is a hexamethylene
derivative.

CHMe-CHo-CH-CH, CiHiMe-CHs-CHo-CH^Lo V>' l-l VJ JJLO
I II _» I

CO - CH2 - CH-CHMe CO-CH^-CHiOHi • CHMe
Camphor

^CH^-CHMe-CH CH^ CH^-CHMe-CH-COOH
CHa-CHj-CMeCO "" CH^-CH^-CMe-COOH'

Camphoric acid.
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By usinf^- exactly the same molecular rearrangement as that

employed above, the author shows how camphoic acid (by oxidation

of camDhene), cineob'c acid (by the oxidation of cineol), and
campholic acid (from camphor), may all possibly be hexamethylene
derivatives. J. N". C.

Menthol. By A. Beekenheim (Ber., 25, 686—698).—When
menthol, CioHigOH, is added in successive small portions to a care-

fully cooled mixture of phosphoric chloride and light petroleum,

tbere is formed from 100 grams of menthol (1) 70 grams of menfhyl
chloride, C10H19CI, an optically inactive liquid boiling at 209'5—210'5°

(uncorr.), and having the sp. gr. at 070° = 0*9565 and at 15715° =
0'947, and (2) 15 grams of a menthene, CiJiis, boiling at 167—169°

(uncorr.). This menthene, when warmed with phosphoric chloride,

yields a chloride, CioHnCl, boiling at 204—208°. Menthyl chloride is

not affected by zinc and hydrochloric acid, and is converted by zinc-

dust and acetic acid into the above-mentioned menthene ; but it is

reduced when heated for 30 hours at 200^" with hydriodic acid and
phosphorus in a sealed tube. Menthonaphthene, C10H20, boiling at

169—170*5°, is thus obtained. It is an inactive liquid, possessing

only a feeble odour when pure, and the sp. gr. at 0°/0° = 0*8067 and
at i5"/15° = 0*796. It does not take up bromine, is not attacked by
strong sulphuric or nitric acid at the ordinary temperature, gives

when heated with fuming nitric acid a liquid nitro-derivative, and
with bromine and aluminium bromide a viscid bromide. If the

heating in the sealed tube is continued for only 15—20 hours, some
menthyl iodide, CioHigl, is also obtained ; this, when not quite pure,

boils at 140—143° under 30 ram. pressure, and has a sp. gr. at 15°/15°

= 1*357. When chlorine is allowed to react with the vapours of

menthonaphthene, an inactive liquid is obtained, volatile with steam,

boiling at 208—210°, and with a sp. gr. at 0°/0° = 9553. It would
seem to be identical with the above-mentioned menthyl chloride.

When menthyl chloride (70 grams) is heated with potassium acetate

and acetic acid for 20 hours in a sealed tube at 150°, some (20 grams)
is left unaltered, and some menthene, Cn,Hi8 (25 grams), is formed.

This menthene boils at 170—171°, has sp. gr. at 0°/0° = 0*8287 and
at 20°/20° = 0*816, and refractive index [n]yy = 0*145359 at 20", cor-

responding with a molecular refraction of 45*06 (theory for one double

bond = 45*65, for two 47*34). It oxidises readily in the air. But
whilst the menthene obtained from menthol is dextrorotatory with a

maximum rotation of -f-20°, this menthene, obtained from inactive

menthyl chloride, is laevorotatory (in a thickness of 200 mm. [ajn =
— 56°), and the menthyl chloride which, as mentioned above, was
not converted into menthene, is found to be no longer inactive, but is

now laevorotatory (in a thickness of 200 mm. [aju = —62"). The
inactive menthyl chloride must thus have consisted of a mixture of

dextro- and laevo-rotatory varieties, and the former was converted

into laevorotatory menthene, while the latter was unattacked. By
further heating with potassium acetate and acetic acid, it may,
however, be converted into a dextrorotatory menthene boiling at

.167—169°; in a thickness of 50 mm. [x]jy = +28°.
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Menthone, CioHigO, was prepared by the action of chromic acid on
menthol in acetic acid solution, and warmed with phosphoric an-

hydride. A diterpene. C20H32, was obtained, together with a hydro-

carbon CinH,8 which was not isolated. The diterpene is a very viscid,

fluorescent, inactive liquid boiling at 320—325°
; it takes up bromine

and hydrochloric acid, and yields a yellowish, amorphous nitro-

product when treated with fuming nitric acid. When menthone is

added in successive small portions to a cooled mixture of phosphoric

chloride and light petroleum, a monochloride, CioHnCI, and a dichlor-

ide, C10H18CI2, are obtained. The monochloride boils at 205—208°,

has the sp.gr. at 0°/0" ;= 0-9833 and at 15715° = 0970, and is Isevo-

rotatory ; in a thickness of 50 mm. [a]D = +30", of 75 mm, [ajp =
+ 45°. The dichloride boils at 150—155° under 60 mm. pressure,,

and has the sp. gr. at 0°/0° = 1*0824. The monochloride is doubtless

formed from the dichloride by the loss of a molecule of hydrochloric

acid, but it was not found possible to remove the second molecule

from the monochloride. When bromine is added to a cooled acetic

acid solution of menthene, menthene dihromide^ CioHigBra, is formed.

It is a rather viscid oil, boiling at 167—172° under 50 mm. pressure,

and with the sp. gr. at 0°/0° = 1"4453. When it is heated with alcoholic

potash for 15 hours on the water-bath, a hydrocarbon CioHig is ob-

tained. This boils at 172—174° (uncorr.), has an odour like that of

limonene, and the sp. gr. at 07'0° = 0*8540 and at 20720° = 0-8408
; it

unites with bromine and hydrochloric acid.

Terpine hydrate, C10H20O2 + H2O, was heated for 20 hours with
strong hydriodic acid on the water-bath. The products were an
iodide, C10H19I, a diterpene, C20H32, and possibly a hydrocarbon, CioHjg,

boiling at 167—170°. The diterpene boils at 320—325°, has the sp. gr.

atO°/0° = 0-9521 and at 20°/20° = 0'9428, and resembles very closely

in its properties and reactions the diterpene obtained from menthone.
The iodide is an oil with an odour like that of the naphthene iodides

;

it boils at 138—142° under 30 mm. presssure, and has the sp. gr.

at 15°/15° = 1'370. When it is treated with silver acetate, ether

added, and the whole allowed to remain for two days, an acetate

is obtained, and a hydrocarbon, CioHig, boiling at 168—170°. This
latter has at 21° sp.gr. = 0-813 and refractive index [?i]i> = 1-45339,

corresponding to a molecular refraction of 45'89 (theory for one
double bond 45-64). The acetate was hydrolysed by warming it

with the theoretical amount of alcoholic potash on the water-bath.
The alcohol, C10H20O, thus obtained boils at 210—214°, and has
an odour like that of menthol, but it cannot be got to solidify. It is

inactive, and has the sp. gr. at 070' = 0*9151 and at 15°/15° =
0*9063.

Menthol has thus been shown to be connected with the naphth-
enes ; the particular naphthene obtained from it must have a ring of

6 carbon atoms, since menthol can be converted into cymene. It is

also connected with the torpenes, for terpine hydrate yields an alco-

hol, CioHooO, much resembling menthol ; and, further, fi'om menthol
has been obtained a hydrocarbon, CioHie, which possesses the properties
of a terpene. C. F. B.
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Oxygen Compounds of Ethereal Oils. By F. W. Semmler
find h\ TiKMANN (Ber., 25, 118 J—lly8).—The authors have come to

the conclusion that the characteristic odour of many ethercil oils is

not entirely dependent on the terpene or camplior-like constituents
\vhich they contain ; but that alcohols, ethereal salts, aldehydes, and
ketones of the aliphatic series essentially influence the odour. They
have accordingly commenced a research on these aliphatic com-
pounds.

Oil of bergaraot is composed of the following constituents :—Limon-
ene, 40 per cent. ; dipentene, 10 per cent.

; linalool, 25 per cent. ; linalool

acetate, 20 per cent. ; and bergaptene, 5 per cent. A preparation, which
smells exactly like oil of bergamot, cannot be obtained by mixing the
above compounds, as the odour of the oil is influenced by the very
slight quantity of other compounds which it contains. Oil of berga-

mot yields a small quantity of a crystalline compound when treated
with sodium hydrogen sulphite. It cannot be distilled at the ordi-

nary pressure, but under 15 mm. boils without decomposition until

the bergaptene begins to distils over. At 60—65°, almost pure
limonene comes over ; at 77—82°, dipentene ; at 87—91", linalool

(Abstr., 1891, 539) ; and at 99—105°, linalool acetate.

Linalool acetate, CioHn'OAc, has a sp. gr. 0-8951 at 20^^/20°, is

laevo rotatory > and has the characteristic odour of oil of bergamot. It

is easily hydrolysed with alcoholic potash, and the linalool may be
extracted from the mixture with ether. Linalool so obtained boils at
88—90° under 15 mm., and has a sp. gr. 08724 at 20°/20°.

" Oil of petitgrain " has a sp. gr. 08891 at 2 J°/20°, and consists of

aurant^ol acetate (about 70 per cnnt.), limonene, a high boiling sesqui-

terpene, and oxygenated compounds, which have a considerable

influence on the odour. Aurantiol acetate, CioHn'OAc, boils at
102— 1U6° under 15 mm. pressure, and has a characteristic, pleasant

odour, and sp. gr. 0'8988 at 20°/20°. Aurantiol, CioHisO, is obtained
by heating the acetate with alcoholic potash, boils at 93—95° under
15 mm., has a sp. gr. 0*8o91 at 20°/2u°, directly adds on 4 atoms of

bromine, and is lajvorotatory ; 7id = 1*4682.

Oil of lavender is lasvorotatory, cannot be distilled at the ordinary

pressure, and consists of lavendol, lavendol acetate, a small quantity
of limonene, a sesquiterpene, and oxygenated compounds which
greatly influence the odour. Lavendol, CjoUisO, is the chief con-

stituent of the oil, boils at 85—91° under 15 mm. pressure, has a

sp. gr. 8672 at 20°/20°, is Jaevorotatory, and has a characteristic

odour; nd = 14651. Lavendol acetate forms about 10 percent, of

the oil, bulls at 97—105° under 15 mm., has a sp. gr. 08972 at 2U°/20°,

and is lasvorotatory. E. C. R.

Camphene and Camphoric Acid. By W. 0. Wallace {Ber.,

25, 916—927).—The author's experiments, and those of Wagner,
liave shown, in opposition to those of Briihl, that camphene is an un-

saturated compound. Briihl, however (this vol., p. 625), has ac-

knowledged the inaccuracy of his conclusions, but has raised several

objections to the author's method of preparing camphene by heat-

ing bornyl chloride with aniline; the author points out, however.
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that the conditions published by him were not obeyed. The melting
point of caraphene given by Briihl (53—54°) is too high, that pre-

viously given by the author (49°) being established.

Briihl (this vol., p. 203) puts forward tetramethylene formula? for

camphor and camphoric acid; the author states that he can find

nothing in Brlihl's experiments which serves for the discussion of the
constitution of the compounds in question. Briihl considers that
camphoric acid is an unsaturated compound, but such a view is un-

tenable in the light of Bamberger's experiments, and the work of

V. Baeyer on unsaturated acids generally. Whilst the arguments
employed by Briihl can be used in support of other formulas, there

are several objections to the tetramethylene formulae, which are not
mentioned by him. Wreden has shown (this Journal, 1877, ii, 446)
that two hydrocarbons, CgHie and CgHu, which he believed to be
hexahydro- and tetrahydro-metaxylene, are formed by reducing cam-
phoric acid, whereas, if it possessed a tetramethylene formula, it

ought to furnish an unsaturated hydrocarbon, CsHu. The author
has repeated Wreden's experiments, and isolated a saturated hydro-
carbon giving numbers on analysis agreeing with the formula CsHie

;

it also agreed with Wreden's description of his compound, and, like

the latter, yielded trinitrometaxylene (m. p. 180°) on nitration. The
presence of a hydrocarbon containing less hydrogen could not, how-
ever, be decided. The author points out in conclusion that Briihl's

first communications on the terpenes contained only physical experi

ments, and without depreciating the value of these, he considers that

too much stress has been laid on them. A. R. L.

Derivatives of Santonin. By P. Gucci and G. GKAssi-CRisTAriDi

(Gazzetta, 22, i, 1—55).

—

Santoninamine,

NH2-CH-CMe:C-CHo-CH2-CH—CHMe.
CHo-CMeiC CH-O-CO

—The successive formation of hyposantonin and isohyposantonin by
the action of heat and reducing agents on santoninoxime and hydr-
azone has already been described by the authors (Abstr., 1890, 902
and 904). Santoninamine is an earlier reduction product which
may be isolated by treating a solution of the oxime in 90 per cent,

alcohol with concentrated sulphuric acid and zinc-dust, and allow-

ing the mixture to stand for a few days at a temperature not ex-

ceeding 30—40°. The reduction is facilitated by the addition of a
few drops of platinic chloride or copper sulphate. The product, after

purification, consists of santoninamine sulphate, Ci5H2iN02,H2S04,H20.
which crystallises in white or silvery plates, melts at 145—146°,

dissolves sparingly in cold, but freely in hot alcohol and in water,

but is insoluble in the other solvents in general use. The aqueous
solution has an acid reaction, and is decomposed at 100°, hypo-
santonin being formed. It is laevorotatory, [a]]) = —10367. On
heating it at 100° in an air-bath, it turns brown, and undergoes a
profound alteration. The free base is obtained from the sulphate

;

it crystallises in white, lustrous ijeedles, melts at 96°, and dissolves

VOL. LXII. 3 n
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readily in water. It is very unstable, changing", even during crys-

tallisation, to a yellow, insoluble compound. The hydrochloride ob-

tained from the freshly prepared base crystallises from alcohol in

monoclinic prisms, a : h : c = 0-6206 : 1 : 0-2418
; /3 = 82° 52' 30",

melts at 199°, and dissolves readily in water. On heating the

aqueous solution to 100°, it decomposes, hyposaiitonin being formed.

It is leevogyrate, [a]x) = — 136-83. The platinochloride,

(C:5H,,K02)2,H2PtCl6,

forms tabular or acicular, orange-red crystals, or occurs in the

amorphous condition.

On heating santoninamine or one of its salts with nitrous acid,

hyposantonin is formed, with evolution of nitrogen. The reaction

may be represented by the equation C15H01NO2 + 11^02 = N2 +
2H2O -h CisHigOo, but a compound CisHgnOs, containing 1 raol. H2O
more than hyposantonin, is probably formed as an intermediate pro-

duct. In aqueous solutions, santoninamine remains unaltered in the

cold, but, on warming, it is entirely split up into hyposantonin and
ammonia. Aqueous solutions of its salts are likewise stable in the

cold, but begin to decompose at 60°

_ .
CH-CMe:C-CH2-CH2-CH—CHMe

^ , , ,

Hyposantonin,
JJjj.^ij^g.(i. CH-O-CO '

^^^'^^^^ ^^^^

described (Abstr., 1890, 904) ; it melts at 152—153°, and crystallises

in rhombic tables, a : b : c = 0"718 : 1 : 1*36. It is dextrorotatory,

[a]j) = -f 32*37 to -t-32'71. In alkaline solutions, hyposantonin
changes slowly in the cold, and rapidly on heating into hyposantonic
acid, of which it appears to be the lactone.

^ . ., CH-CMe:C-CH2-CHo-CH-CHMe-COOH . , ^Hyposantomo acid, M^.^^^.^ i^^.^jj
,

is best

prepared by pouring a boiling alcoholic solution of hyposantonin into

boiling baryta- water, and decomposing the cold, dilute solution of the

barium salt with a slight excess of extremely dilute hydrochloric acid.

When pure, the acid crystallises in large, transparent, monoclinic
tables, a:b : c = 1-421 : 1 : 0-954

; ^ = 8V 47^ It is freely soluble

in strong alcohol, moderately so in ether, but only very sparingly
in cold benzene or chloroform. The crystals phosphoresce with an
intense green light when crushed. On treatment with acetic anhydr-
ide, the acid loses 1 mol. H2O, and is quantitatively converted into

hyposantonin. On heating the acid alone to 100°, it likewise loses

I mol. H2O, but the product is isohyposantonin. It is laevogyrate,

[a]D = -4-62.

Isohyposantonin, previously described (Abstr., 1890, 902—904),
melts at 167-5—168'5, and crystallises in rhombic pyramids, a : b : c

= 0-9127 : 1 : 1-8148. It is Igevorotatory, [ajp = -73-73.
Isohyposantonic acid, C15H20O3, is prepared by pouring a boiling-

alcoholic solution of isohyposantonin into baryta-water and decom-
posing the barium salt with dilute hydrochloric acid. It is very
unstable, and cannot be crystallised from any solvent on account of

it> ready conversion into isohyposantonin. TJnlike the latter, it dis-

solves in cold, concentrated alcohol, and the solution is only slowly
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decomposed. Ifc is dextrorotatory, [ajn = +71-56. The silver ssdU

CisHigOsAg, was also prepared. On treatment with methyl iodide,

the silver salts of both hypo- and isohypo-santonic acid yield iso-

hyposantonin.
JDlhydrosantinic (dihydrodimethylnaphthylpropionic) acid,

CH-CMeiC-CHo/CHo

CH-CMe:C-CH : C-CHMe-COOH'

and dihydroisosaritinic acid are best prepared together by passing a

current of hydrogen chloride through a solution of hjposantonin or

isohyposantonin in 90 per cent, alcohol, distilling at a reduced pres-

f5ure, neutralising the product with sodium carbonate, extracting with

ether, and distilling. The acids are obtained pure from their barium
salts, and separated by fractional crystallisation from 90 per cent,

alcohol. These acids are isomeric with each other, and with the

lactones from which they are prepared, all having the percentage
composition corresponding with the formula C15H18O2. Dihydro-
santinic acid forms a white, crystalline powder, melts at 120—121°,

and dissolves readily in cold alcohol, ether, chloroform, and benzene,

but is insoluble in water. It is dextrorotatory, [ajn = +62'07 to

60*69. Dihydroisosantinic acid is also obtained as a finely crystal-

line powder, melts at 96—97°, dissolves in alcohol, &c., more freely

than the preceding acid, but is insoluble in water. It is inactive to

light.

On treating dihjdrosantinic acid with bromine in molecular pro-

portion in carbon tetrachloride, a mixture of two isomerical mono-
bromo-derivatives is formed ; one of these crystallises in minute,
colourless, hexagonal pyramids, and decomposes at 150—160°

; the

other crystallises in monoclinic prisms, and decomposes at 145—146°
;

both have the composition CisHaBrO-. When dihydroisosantinic acid

is treated with bromine in the manner described, the product consists of

-silky, acicular crystals which have not yet been thoroughly examined.
Santinic (dimethylnaphthyl propionic) acid, C15H16O2, is prepared by
boiling a glacial acetic acid solution of dihydrosantinic acid with a
slight excess of iodine for about eight hours in a reflux apparatus.

The product, after partial purification, is converted into the barium
salt and decomposed with hydrochloric acid, when the pure acid

is obtained. It crystallises from dilute alcohol in silky, lustrous

needles, melts at 132—132'5", dissolves readily in most organic sol-

vents, but is insoluble in water. It is very soluble in alkalis and
alkali carbonates, but is partially reprecipitated from its solutions by
carbonic anhydride. On heating it above its melting point in an
atmosphere of carbonic anhydride, it sublimes unaltered. The silver

salt has the composition CioHisAgOa; salts of the following metals
—barium, calcium, strontium, magnesium, zinc, cadmium, lead, mer-
cury, and manganese—can be obtained by precipitating their solutions

with a solution of ammonium santinate. Hyposantonin or isohypo-

santonin may be substituted for dihydrosantinic acid in the prepara-
tion of santinic acid ; when, however, isohyposantonin is used, the
product is very impure. Santinic acid is dextrorotatory, [^Jd =
-1-6 1-88 to 64-37. It probably has the constitution

Z n 2
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CH-CMe:C-CH:CH

CH-CMe:C-CH:C-CHMe-COOH'

Isosantinic acid, C15H16O2, is obtained in a manner similar to santinicj

acid by the action of iodine on dihydroisosantinic acid. It melts at:

132*5—133°. Its properties are the same as those of santinic acid,

with the exception that it is inactive to light.

JDimethylethylnaphthalene, CuHie-—A mixture of this hydrocarbon
with dimethylethyldihydronaphthalene, CuHig, is obtained on mixing
dihydrosantinic or dihydroisosantinic acid (4 grams) with crystallised

baryta (3 parts), drying, powdering, dehydrating at 250° in a vacuum,
and distilling the residue at 260° in a vacuum, A small quantity of

free hydrogen, equivalent to about one-third of the two hydrogen
atoms attached to the naphthalene nucleus, passes over with the

hydrocarbons. On treating the mixture with iodine, it is completely

converted into dimethylethylnaphthalene, a clear, heavy, colourless,

fluorescent oil which distils at 298—302°. On treating santinic and
isosantinic acids in the manner described, the product consists entirely

of dimethylethylnaphthalene, no hydrogen being evolved. ISTo definite

compounds could be obtained by the oxidation of either of the above
hydrocarbons.

..-,.. .. CH:CMe-C-COOH ^ ,
Faradimethyl'plitiiahc acid, Iq-.^,^ ."I ^^. ,-r.

—The anhydride of

this acid is obtained by oxidising either of the dihydrosantinic or

hyposantonic acids in alkaline solution with potassium permangan-
ate, removing the excess of permanganate and the oxides of man-
ganese, acidifying with sulphuric acid, and distilling. The anhydride

is carried over by the steam, and a yellow, oily acid residue remains,

from which a further quantity of the anhydride may be obtained by
prolonged oxidation with nitric acid. It crystallises from ether in

white, shining, rhombic plates, a : b : c = 0*425 : 1 : 525, melts at

143*5°, dissolves very sparingly in water, sparingly in absolute alcohol

and ether, but very freely in light petroleum, benzene, or chloroform.

In aqueous solutions, it is partly converted into the corresponding acid.

It is readily soluble in hot alkaline hydrates and carbonates, and is

not reprecipitated on acidification. On heating it above its melting
point, it volatilises, forming a very light sublimate. On heating it

with resorcinol and concentrated sulphuric acid, and making alkaline

with soda or potash, a dichroic solution is obtained which is green by
reflected, and brown or reddish-brown by transmitted, light. The
acid is obtained by evaporating a solution of the anhydride in 90
per cent, alcohol in a vacuum in presence of paraffin. It crystallises

from ether in monoclinic prisms, a : b : c = 1'812 : 1 : 0'655
;

yti =
87° 11' 46", melts at 96°, dissolves very freely in ether, alcohol,

benzene, and chloroform, moderately in cold water, and very sparingly

in light petroleum. On heating it above its melting point, it loses

water and solidifies, the anhydride being formed. The silver salt,

CioH8Ag204, forms shining crystals ; the ammonium salt precipitates

solutions of barium, magnesium, manganese, zinc, and lead.

On distilling a mixture of the anhydride with dry baryta, paradi-

methylbenzenu passes over at about 400°.
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Tlie authors conclude by discussing the evidence for the constitu-

tional formulae given in the paper. S. B. A. A.

Constituents of Goto Bark. Bj G. Ctamician and P. Silber

(Ber., 25, 1119—1138; compare Abstr., 1891, 578).—The formulae

previously suggested by the authors for hydrocotoin and protocotoin

prove to be correct, as the trichlorinated derivative, C6Cl3(OMe)3, on
treatment with sodium in alcoholic solution, yields trimethoxybenzene

[1:3:5]. The molecular weights of " dibenzoylhydrocoton " and
"oxyleucotin " are only half those indicated by the formulae of Jobst

and Hesse, since these compounds are identical with methylhydro-

coto'in and methylprotocotom respectively. By the action of

bromine in excess on methylhydrocotoin, tribromotrimethoxybenzene
[(0Me)3 = 1:3:5] and benzoic acid are formed. Jobst and
Hesse's "hydrocoton " prepared by the action of potash on " dibenzyl-

hydrocoton " proves to be symmetrical trimethoxybenzene ; the error in

the vapour density determination is probably due to its being carried

out at too low a temperature. Methylprotocotom, on treatment with
bromine in excess, yields symmetrical tribromotrimethoxybenzene and
piperonylic acid ; the latter is converted quantitatively into 3 : 4-di-

hydroxybenzoic acid by fusion with potash.

The compound previously termed paracumarhydrin, obtained by

the oxidation of protocotoin, is acetopiperone, C6H3Ac<[q^CH2

[0:0: Ac = 1:3:4], since, on oxidation with potassium per-

manganate in alkaline solution, it yields piperonylic acid and piperonyl-

ketonic acid.

On heating protocotoin (5 grams) with potash (10 grams) and
methyl alcohol (10 c.c.) in a sealed tube for 6—8 hoars at 150^, a

compound is obtained which crystallises from alcohol, melts at

154—154-5°, and has the formula Ci3H703(OMe)3; it is insoluble in

water, dissolves in alkalis, and is reprecipitated by carbonic anhydride
;

a reddish-brown coloration is produced with ferric chloride, and a

dark-green with nitric acid. By the action of acetic anhydride and
anhydrous sodium acetate, the diacetyl derivative,

Ci3H50(OMe)3(OAc)o,

is formed ; it crystallises from alcohol in colourless needles, melting
at 126—127°. The original compound, on treatment with methyl
iodide and potash, yields a pentamethoxy-derivative,

C,Ho(OMe)3-CO-CGH3(OMe)2 [(0Me)3= 1 : 3 : 5 ; CO = 1 ;
(0Me)2= 3:4],

this compound crystallises from alcohol in small, colourless plates,

melts at 157°, and is insoluble in alkalis. The hrorno-derivative,

Ci3H4BrO(OMe)5, is deposited from alcohol in prisms melting at

144° ; by the action of bromine in excess symmetrical tribromotri-

methoxybenzene and bromoveratric acid are formed, thus proving its

composition.

Two compounds are obtained by the action of potash (20 grams)
and methyl alcohol (20 c.c.) on methylprotocotom (10 grams) for

six hours at 130—140°
; the one is identical with the compound

described above (m. p. 154*5°)
; the second, which is separated by
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fractional crystallisation from alcohol, melts at 180", is soluble in

alkalis with a yellow colour, and gives a g-reenish-yellow coloration

with nitric acid ; its fornnnla is Ci3H602(OMe)4 ; on treatment with

methyl iodide and potash, the pentamethoxy-compound (m. p. 157°)
;

see above) is formed ;
the acetyl derivative crystallises from alcohol

and melts at 170°.

On treating protocotoin with potash and ethyl alcohol under
pressure at 156°, an ethoxy-derivative,

OH-C6H2(OMe)2-CO-C6H3(OEt)-OH,

is formed, and crystallises from alcohol in yellow prisms, melting at

150—151°; it resembles the trimethoxy-compound in general pro-

perties. The cliacetyl derivative, Ci3H50(OMe)2(OAc)2'OBt, crystal-

lises in hexagonal plates which melt at 118°. On treatment with
methyl iodide and potash, a tetramethoxyethoxy-compound,

C6H2(OMe)3-CO-C6H3(OMe)-OEt,

is formed, melting at 162°. J. B. T.

Aristolochin. By J. Pohl (Chem. Gentr., 1892, i, 42—43; from
Arch. expt. Path. Pharm., 29, 282—301).

—

Aristolochin, C32H22N2O13,

a poisonous constituent of the seeds and roots of the Aristolochiacea^

has been separated and examined by the author. The ground-up
seeds and roots were first extracted with light petroleum, which
separates an oil and a physiologically inactive substance. The
residue was then exhausted with alcohol (96 per cent.), the alcohol dis-

tilled off, and the residue dissolved in water. Sulphuric acid precipi-

tated a yellow substance, which was dried, and exhausted first with light

petroleum, and then with ether or alcohol. The latter separates the
aristolochin, which crystallises as the solvent evaporates. With con-

centrated sulphuric acid, it gives a dark-green coloration ; fused with
potash, the coloration is purple-red; it is precipitated by the alkalis

and lead acetate ; it does not reduce cupric oxide. Treated with
glacial acetic acid and zinc-dust, a product is obtained w^hich is not
bitter, and the alcoholic solution of which has a green fluorescence.

Aristolochin forms a crystalline salt with barium.
Physiologically it acts similarly to alo'in, but much more energetic-

ally. J. W. L.

The Chloi-ophyllic Substances of the Pericarp of the Grape.
By A. :eTARD (Gompt. rend., 114, 231—233).—The dry material

obtained by the desiccation of 100 kilos, of grape skins is treated

with carbon bisulphide. From 0'3 to 1 kilo, of extract is obtained ;

it consists essentially of chlorophyll and some of its accompanying
substances, and is free from sugars, gums, and salts. The mass is

green, and has the consistency of tallow. By distillation in a vacuum
it yields 85 per cent, of acids, consisting of palmitic acid and a small

proportion of unsaturated liquid acids. By hydrolysis with alcoholic

potash, free from soda, dilution with water, and filtration, a white

substance soluble in ether is obtained. The name oenocarpol is pro-

posed for this compound. It forms long needles melting at 304"'

;
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its solution in ether has a rotation a = +60*8°. By heating with
acetic anhydride in sealed tubes at 130°, the acetyl derivative melt-
ing at 215° is obtained. The formula of oenocarpol is C26H39(OH)3,H20.
On heating, water is first lost, then, at " 405° (Baudin's thermo-
meter) a hydrocarbon Cog^sb distils over. This substance has
a tenacious odour, and appears, like the polyterpenes, to be balsamic
in character. It slowly combines with water to give fine crystals,

fusing at 175°, of the composition (C26H35)2,H.>0. With potash,
oenocarpol gives brilliant, infusible, slightly soluble needles, ot*

a compound having the composition C26H39(OH)3,KOH,H20, a
formula which may be written C26H4i(OH)4'OK. From the potas-
sium salt, metallic derivatives have been obtained, having the
formulae 2(C26H4203,H20),3AgOH and 2(Co6H4203,PbO),Pb(OH)2,
which again yield oenocarpol hydrate on treatment with hydrogen
sulphide. By oxidation with chromic acid, oenocarpol yields an
amorphous acid, C26H42O5, which saturates alkaline carbonates, and
yields a balsam on distillation.

On treating the carbon bisulphide extract with lead acetate
and passing a current of hydrogen sulphide, oenocarpyl palmitate
may be extracted by means of neutral solvents; it fuses at 272°,

and is saponifiable. W. T.

Organic Phosphorus Compounds. By P. Heermann (J.pr. Chem.

[2], 45, 296—300).—The author records the failure of his attempts
to produce compounds of the type of pyrroline in which phosphorus
shall take the place of nitrogen. The action of hydrogen phosphide
on mucic acid and of the same gas, or of phosphonium iodide, on
acetonylacetone and on dixylylethylene diketone were tried, but with
negative results. Messinger and Engels have studied the action of

hydrogen phosphide on aldehydes (Abstr., 1888, 441 ; 1889, 35).

A. G. B.

Nomenclature of Compounds containing Nitrogenous
Naclei. By 0. Widman (J", pr. Chem. [2], 45, 200—212).—The
author criticises Hantzsch's system of nomenclature (this vol.,

p. 312), and points out its weaknesses as compared with his own
system. He also replies to some criticisms of Knorr (Abstr., 1889,

1218). A. G. B.

7-Bromoquinoline. By A. Clai's (/. pr. Chem. [2], 45, 222

—

236).—Glaus maintains that Decker's case for the 3'-position of the

bromine in this bromoquinoline (this vol., p. 630) is not made out.

He is not satisfied that Baeyer and Bloem's carbostyril (m. p. 266^,

Abstr., 1883, 196) is 4'-bromocarbostyril, and is of opinion that the

evidence which he quotes is rather in fav^our of its being 3'-bromo-

carbostyril, in which case Decker's compound (m. p. 253°, loc. cit.)

Avould be 4'-bromocarbostyril. Analogy between the reactions of the

substitution derivatives of pyridine and those of quinoline must nob
be pressed as an argument in favour of the orientation of the latter

being in the pyridine ring, because the influence exerted on such
reactions by the existence of the benzene ring in quinoline is known
to be considerable.
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The oxidation of the bromoquinoline in question yields a bromo-
pyridinedicarboxylic acid, which readily loses carbonic anhydride
when heated, forming a bromopyridinecarboxylic acid (Abstr,, 1887,

159), which is shown to be a bromonicotinic acid, inasmuch as it

yields nicotinic acid (m. p. 228°) by treatment with sodium amalgam;
there is thus little doubt that the dicarboxylic acid is a quinolinic

acid derivative, and that the bromine is in the ^'-position in both
acids. Tiie question has been even more definitely settled by the

direct bromination of nicotinic acid in a chloroform solution ; such a

reaction would be expected by a priori reasoning to yield S'-hromo-

nicotinic acid. The acid, thus prepared, crystallises in prisms, melts
at 275°, and is fairly soluble in cold water, whilst the acid prepared
from the bromoquinoline, as referred to above, crystallises in laminae,

melts at 183°, and is very sparingly soluble in cold water (Abstr,,

1887, 159). The difference between these two acids is sufficiently

marked to enable us to definitely ascribe the constitution 3'-bromo-
and 4'-bromo-nicotinic acid respectively to them (this vol., p. 630).

The " so-called 7-bromoquinoline and its derivatives " thus regain
the position from which it was attempted to thrust them.

3'
: 4'-Dibromonicotinic acid crystallises in colourless prisms, melts

at 243°, and is sparingly soluble in cold water. A. G. B.

Halogen Alkyl Compounds of Hydroxyquinolines and their
Decomposition by Alkalis and by Silver Oxide. By A. Glaus,
H. HowiTZ, C. Massan, and G. Raps (J. pr. Ghem. [2], 45, 237—
260 ; compare Abstr., 1891, 1252).

—

2-Hydroxyqninoline ^nethiodide,

CgNHg'OHjMel, is obtained by heating a mixture of 2-hydroxy-
quinoline and methyl iodide for several hours in a sealed tube at 130""

;

after treatment with animal charcoal, the product crystallises from
aqueous alcohol in aggregates of lustrous needles and prisms ; it

melts at 251°. The metJiochloride can be prepared bj decomposing
the methiodide in aqueous solution by silver chloride ; it crystallises

in flat, yellow needles, and melts at 238°. The methohydroxide,

CgNHe'OHjMeOH, is obtained by treating either of these metho-
halides with silver oxide or potassium hydroxide ; it crystallises in

very hygroscopic needles, and dissolves very easily in water and alco-

hol, but not in ether and allied solvents; the aqueous solution is

yellowish-red by transmitted light, and shows a green fluorescence

by reflected light ; it is strongly alkaline. It is to be noted that

there is no difference between the action of silver oxide and that of

potassium hydroxide on these 2-hvdroxyquinoline derivatives (com-
pare Abstr., 1891, 1252).
Two sulphonic acids are obtained when isoquinoline is sulphonated

(compare Hoogewerf and Van Dorp, Abstr., 1887, 505) ; they are

temporarily distinguished as I and II. When the sulphonation is

efl""ected with 40 per cent, anhydrosulphuric acid at 180—200°, the
acid I is the chief product ; at 300°, however, the acid II is almost
exclusively produced. With 60 per cent, anhydrosulphuric acid a,t

110—112"", the acid I is again the larger product. The acids are

separated by the fractional crystallisation of their barium salts, of

which the salt I is the less soluble, and crystallises first in long,
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lustrous, colourless needles. The salt II forms aggregates of small

needles. Both salts contain water of crystallisation, whicli is not

completely expelled below 200°. The corresponding liydroxyiso-

quinolines are obtained by fusing these salts with, sodium or potas-

sium carbonate, dissolving the raelt in water, and acidifying with

acetic acid ; the hydroxj^isoquinoline separates as a grey or brown
powder, and is purified by boiling its alcoholic solution with animal

charcoal.

Hydroxyisoquinoline J is a nearly colourless powder which dissolves

easily in alcohol, sparingly in water and. ether, and not at all in light

petroleum and benzene ; it sublimes in the form of colourless needles,

and melts with decomposition at 230° ; it does not volatilise with
steam. The Jujdrochloride and sulphate form sulphur-yellow needles

;

the platinocliloride crystallises, with 7 mols. HgO, in long, brilliant,

orange-red needles and prisms; the mefJiiodide forms long, straAv-

yellow, anhydrous needles, and melts at 239° with decomposition; the

methochloride, prepared from the methiodide by the action of silver

chloride, forms yellow crystals, blackens at 220°, melts at 256—258°,

and dissolves in water; the methosulphate, from the methiodide and
silver sulphate, crystallises in greenish-yellow, flat needles and
laminge, which melt in their water of crystallisation at 100", and
decompose at 270—275°. By treatment with silver oxide, potassium
hydroxide, or barium hydroxide, any of the above metho-derivatives

yields the methohydroxide ; this crystallises from water in long,

reddish-yellow plates, and from alcohol in flat prisms ; it melts with
decomposition, and dissolves easily in water and alcohol, but not in

ether; its solutions are strongly alkaline, and absorb carbonic an-

hydride, but no carbonate could be isolated.

Hydroxyisoquinoline J/ is similarly isolated. From alcohol it sepa-

rates as a white, crystalline powder, and it is obtained in the same
form by sublimation ; it melts at 184°, and is not volatile with steam.

In its other properties, it resembles the base I. The hydrochloride,

sulphate, smd platinochloride were prepared. The methiodide crystal-

lises in long, brilliant, yellow needles (with 1 mol. HoO), and melts
in its water of crystallisation at about 100°, subsequently solidifying

and melting finally with decomposition at 224°. The methochloride

forms sulphur-yellow crystals, melts at 216—218°, and is freely

soluble in water. The methosulphate melts first in its water of crys-

tallisation at 100°, and finally with decomposition at 230°. The
methohydroxide crystallises with water in which the crystals melt at

85—90°
; when dry, it softens at 130°, but does not melt until about

180°, when it forms a thick, black liquid. There is thus no differ-

ence between the action of potassium hydroxide and that of silver

oxide on these hydroxyisoquinoline derivatives, quaternary ammonium
l)ases being produced in each case.

4-Hydroxy-'S-chloroqui7ioline is obtained from the corresponding
amidochloroquinoline by diazotising and treating the diazo- derivative
with dilute cuprous chloride solution. It crystallises in pale-yellow
needles, melts at 183—184^^, sublimes, and is freely soluble in water,
alcohol, ether, and chloroform. The methiodide crystallises in short,

yellow needles, and melts with decomposition at 199—201°. The
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methochloride crystallises in very soluble, yellow needles, whicli melt
in their water of crystallisation at 100—110°, and when anhydrous at
235—240°.
The action of potassium hydroxide and of silver oxide on 4-hydroxy-

8-chloroquinoline methiodide differ. When a strong solution of the

methiodide is shaken with ether and a dilute solution of potassium
hydroxide, the ether dissolves the liberated base and leaves it, on
evaporation, as a thick, yellow oil, which rapidly oxidises in the air

after the fashion characteristic of the alkylenequinolinium bases
(compare Abstr., 1891, 1252 ; and 1890, 1323). When a strong solu-

tion of potassium hydroxide is used, the potassium compound of the

base crystallises from the liquid, and is not dissolved by the ether,

but the addition of water dissociates it, and the ether dissolves the base.

When the ethereal solution is shaken with dilute hydrochloric acid, it

is decolorised, and crystals of the methochloride described above are

obtained from the hydrochloric acid solution. The authors rec^ard

this base as a methylenehydroxyquinoUnium [CH'a : CI : OH = 1'
: 3 : 4],

and point out that the presence of a hydroxyl group in the 4- position

does not influence the behaviour of the quinoline alkyl derivatives

with potassium hydroxide, as do hydroxyl groups in 3- and 2-posi-

tions (compare Abstr., 1891, 1252, and above). They regard this fact

as being especially important with respect to the 2-position, for con-

sidering quinoline a derivative of a benzene ring, the 4- and 2-posi-

tions are both meta-positions with respect to the nitrogen, and might
be expected to have equal values. Some remarks as to the alkyl

derivatives of some cinchona alkaloids being of the nature of quinol-

inium bases are here made, but will be given more fully in a paper
which will shortly appear in the Annalen.
The action of silver oxide on 4-hydroxy-3-chloroquipoline meth-

iodide produces the quaternary ammonium base, the corresponding ,

metliohydroxide ; this crystallises in large, brilliant, red, transparent
prisms (with HjO), blackens at 170°, and melts with decomposition
at 240° ; it is insoluble in ether, and is converted into the metho-
chloride described above when treated with hydrochloric acid.

A recantation here follows : 1-hydroxyquinoline methiodide yields

the same quaternary ammonium base whether acted on by excess of

alkali or by silver oxide, the contrary statement made in /. fr. Ghem.

f2],
43, 510 (Abstr., 1891, 1252) being an error. The " intermediate

iodide " of Lippmann and Fleissner, obtained by treating 1-hydroxy-
quinoline methiodide (2 mols.) with potassium hydroxide (1 mol.)

(Abstr., 1890, 1323), crystallises in brilliant, thin, orange-yellow
needles, and not in red crystals as heretofore stated. When silver

oxide is used, no " intermediate iodide " can be obtained.

1-Hydroxyquinoline methuhydroxide forms red, prismatic crystals

(with 1 mol. H2O) ; it softens at 110°, melts at 115°, and dissolves

in water, alcohol, and chloroform ; in its other properties, it resembles
the methohydroxides described above.
No " intermediate product " is obtained when 1-hydroxyquinoline

methosulphate is treated with barium hydroxide or potassium hydr-
oxide ; but barium hydroxide yields the "intermediate iodide" when
it acts on the methiodide. A. Gr. B.
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Action of Alkalis on Alkyl Iodides of the Quinoline and
Acridine Series. By H. Deckee (/. pr. Ghem. [2], 45, 161—200).

—With regard to the nomenclature used in this paper, it should be

noted that Clans (this vol., p. 875) does not admit the orientation

3'-bromoquinoline ascribed by Decker (this vol., p. 630) to his

4;'-broraoquinoline. " a-Quinolones " (2'-quinolones) is the name js-iven

by the author to derivatives of the lactam formula for carbostyril.

The work described below shows that La Coste's formula,

(C9H6BrNMe)20 (Abstr., 1882, 980), for the compound obtained by
the action of silver oxide on 3'-bromoquinoline is not even empirically

correct, so that his view as to its constitution being that of an am-
monium oxide is also invalid.

Bromomethylq^uinolone, C6H4<^ i [Br : Me : = 3'
:
1'

: 2'],

is prepared by adding an alkali to a saturated solution of 3'-bromo-

quinoline methiodide in water ; a precipitate is formed which rapidly

absorbs oxygen from the air and is converted into the new compound,
of which La Coste's " ammonium oxide " {loc. cit.) was an impure
specimen ; by adding potassium ferricyanide to the alkali and gradu-
ally pouring in the solution of 3'-bromoquinoline methiodide, the

compound may be obtained directly. It melts at 149° (not 147"").

It is a very feeble base, forming unstable, crystalline salts ; no platino-

chloride could be obtained. Its constitution is settled by the fact

that it can be easily obtained by heating dry sodium 3'-bromocarbo-

styril (this vol., p. 630) with the calculated quantity of methyl
iodide in benzene for three hours at 140°.

Bromethylquinolone [Br : Et : O = 3'
:
1'

: 2'] is similarly obtained
;

it crystallises in large, well-formed tables, melts at 116°, and is more
soluble in alcohol and benzene than the methyl derivative.

The author considers that the mechanism of the change involved
in the reaction between 3'-bromoquinoline methiodide, alkalis, and
oxygen consists in (1) the formation of a phenol containing the

group N<^Q-^j (2) the oxidation of this group to ^"^q simul-

taneously with the oxidation of the 2'-hydrogen atom, and (3) the

immediate elimination of the oxygen from the group N*^r) ?
with

the production of the quinolone. In support of (3) he quotes the

instability of compounds containing the group RaiN!, such as the

tertiary amine dibromides, RaiNIBrz, which readily yield tertiary

amines, RsiN, when treated with alkalis. He further compares the

reaction with the formation of pseudochlorocarbostyril from quinoline

and hypochlorous acid (Abstr., 1886, 370), in which he considers

CI
the group N<C(-)tt fo ^^ ^^'st formed and subsequently oxidised,

together with the 2'-hydrogen atom, by more hypochlorous acid. As
further support, he points out that 1 -substituted quinolines yield no
carbostyril with hypochlorous acid (Abstr., 1888,502; 1891,1249).
The action of methyl iodide on sodium 3'-bromocarbostyril consists in

Me
the formation of the methiodide containing the group N<Ct > and
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the subsequent combination of the iodine atom of this group with the
sodium atom in the 2'-sodoxyl group, resulting in the elimination of

sodium iodide.

^i-Bromomethylquinolone, obtained by treating 2-bromoquinoline
methiodide (Abstr., 1889, 280) with an alkali and potassium ferri-

cyanide, crystallises from alcohol in lustrous needles, and melts at

173°
; the platinochloride was prepared,

Z-BromometJiylquinolone melts at 145°, and ^-hrovio-V-methyl-2'

-

quinolone at 146—147° ; they resemble the other isomerides in pro-

perties.

4-Nitromethylquinolone is obtained by the action of alkaline potas-

sium ferricyanide on 4-nitroquinoline methiodide ; it crystallises from
alcohol in lustrous, yellow needles, melts at 167°, sublimes unchanged,
dissolves in benzene and ether, and yields a platinochloride. As it is

not identical with the nitromethylcarbostyril (m. p. 181"; Abstr.,

1885, 1235) prepared from the so-called 7-nitrocarbostyril (Abstr.,

1885, 1139), the orientation of the nitro-group in the latter must be
either 2- or 3-.

4i-Nitroethylquinolone forms yellow aggregates of crystals, melts at

135°, and is more soluble in alcohol, benzene, and water than the

methyl derivative.

4i-N'itrodimethylquinolone [NO2 : Me2 : O = 4 : 3 :
1'

: 2'], prepared

by the action of alkaline potassium ferricyanide on 3 : 4-methylnitro-

quinoline (nitroparatoluquinoline ; Abstr,, 1891, 325, crystallises from
alcohol and melts at 192°; it dissolves in hydrochloric acid and gives

a platin cchloride

.

Nitrohromoqimiolinemethylium hydroxide [N^02 : Br : MeOH =
4:3':!'] has been already obtained in an impure condition, and
described as ananitro-7-bromomethylquinoline (Abstr., 1889, 728) ;

it crystallises from ether at — 20° in long, yellow needles; it is per-

manent in the dark, but rapidly decomposed in light ; it dissolves in

excess of alkali with a red colour and apparently without decomposi-
tion, for ether or benzene decolorises the solution by extracting the

base. By oxidation, it yields 4i-nitro-'S'-hrornotni'thylquinolone ; this

crystallises in yellow, flat needles, sublimes unchanged, and melts at

232°. Reference has been already made (Abstr., 1889, 728) to the

crystalline compounds which 4-nitro-3'-bromoquinolinemethylium
hydroxide makes with the alcohols when crystallised from them.
These compounds do not contain the alcohol as "alcohol of crystal-

lisation," but are definite " alcoholates," containing an alkyl or other

alcohol radicle in the place of the hydroxyl hydrogen, their formation

being accompanied by elimination of water ; they can be recrystallised

from ether, benzene, chloroform, and the corresponding alcohol un-
changed. They are insoluble in water, but are gradually converted
by it into the hydroxide and corresponding alcohol ; in some cases,

another alcohol will perform the same function as water and cause
the replacement of the existing radicle by the new alcohol radicle. The
4-nitro-3'-bromoquinolinemethylium ethoxide has been already de-

scribed {loc. cit.) ; its crystallography is here detailed. The methoxide
forms brown crystals, blackens gradually in light, melts at 81° to a

thick, yellow oil which gradually solidifies again, and decomposes with
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blackening at 120''
; the normal proj)oxide, the isoprojpoxide, the allyl-

oxide (m. p. 85°), the isohutoxide (m. p. 70°), the normal hutoxide

(m. p. 55°), the trimethylcarhinyloxide (m. p. 127° with decomposition),

the amyloxide (m. p. 65°), and the henzyloxide (m. p. 120°) were ob-

tained ; the crystallograpbic measurements of most of them are given.
4i-Nitro-3-bro7noquinoUnemethylium hydroxide, obtained by precipitat-

ing a saturated solution of 4-nitro-3-bromoquinoline methiodide with
ammonia, did not crystallise, nor could its ethoxide be obtained other-

wise than as a thick, yellow oil. It is easily oxidised to 4i-nitro-S-

bromo7nethylquinolo7ie, which crystallises in needles, melts at 203°, and
dissolves in most solvents.

Niiro-4:-bromomethylquinulo7ie, obtained from nitro-4-bromoquinoline.
crystallises in needles, and melts at 220^".

Acridinemethylium hydroxide, CloHgNMeOH, is a white precipitate,

produced by adding sodium hydroxide to a solution of acridine meth-
iodide ; it is exceedingly unstable, immediately oxidising to methyl-

CO-
acridone, CeHi-c^-^^Tyr > CeHi- This compound crystallises from alcohol

in large, yellow needles, and melts at 190°; it dissolves in alcohol with
a blue fluorescence, and in acids, from w^hich it is precipitated un-
changed by water; it is sparingly soluble in hot water and sublimes
unchanged ; a platinochloride was isolated.

Bernthsen (Abstr., 1883, 1133) described the compound obtained

by crystallising from alcohol the product of the reaction between
phenylacridine methiodide and sodium hydroxide, and named it

phenylacridinemethylium hydroxide ; this substance is really phenyl-

CPh
acridinemethylium ethoxide (m. p. 108°), CeHi-c^-^^. .Q-p,.>C6H4.

The hydroxide is obtained by crystallising the above-mentioned product
from hot benzene ; it forms large, brilliant tables which melt at 140°,

dissolves in most solvents except water, and yields an unstable

carbonate ; attempts to obtain an oxidation product analogous to the
2'-quinolones were ineffectual. The benzyloxide melts at 133°.

A. G. B.

Oxidation of Benzoyltetrahydroquinaldine, and Nitro-
derivatives of the same. By G. Walter {Ber., 25, 1261—1270).
—Benzoyltetrahydroquinaldine is prepared by hydrogenising quin-

aldine with tin and hydrochloric acid, and treating the resalting

tetrahydro-derivative by the Baumann-Schotten method ; it crystal-

lises in large, four-sided prisms or delicate needles, melts at 118°, is

soluble in most organic solvents, and is hydrolysed by protracted

boiling with hydrochloric acid. When it is boiled with alkaline potas-

sium permanganate solution, and the filtrate evaporated and acidified

with hydrochloric acid, carbonic anhydride is evolved and a gelatinous

mass separates, from which boiling water extracts benzoic acid, whilst

oxalic acid is present in the supernatant liquid. The above-mentioned
mass is boiled with water and magnesia, filtered while hot, and the

filtrate acidified, when benzoylorthamidophenylacrylic acid,

COOH-C2H2-C6H4-NHBZ,

separates, and is crystallised from alcohol ; it forms thick needles,
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melts at 191—193°, is sparingly soluble in hot water, and slowly

reduces Feliling's solution in the cold. When the acid is heated with
concentrated hydrochloric acid at 160—180°, or carefully fused with
potash, indole and benzoic acid are produced. When administered to

a dog, no increase of indoxyl was recognised in the urine, but the

animal was lamed in the hinder extremities.

The excess of magnesia from wliich magnesium benzoylorthamido-

phenylacrylate is filtered contains the salt of benzoylanthranilic acid;

the free acid remains when the mixture is treated with hydrochloric

ncid, and melts at 177", as stated by Doebner and v. Miller (Ber., 19,

1196).

When benzoyltetrahydroquinaldine is allowed to remain in contact

with fuming nitric acid for several days, a mowo?v^^ro-derivative, which
crystallises from alcohol in yellow needles and melts at 149°, is

obtained; whilst, if heated at 50—60° with fuming nitric acid, a di-

?a^ro-derivative, which crystallises from alcohol in small, yellow

needles and melts at 169—170°, is produced.

Metanitrohenzoyltetrahydroquinaldine, Ci,)NHi2*CO*C6H4*N02, is pre-

pared by shaking tetrahydroquinaldine with metanitro benzoic

chloride and aqueous sodium hydroxide ;
it crystallises in pale-yellow

leaflets, and melts at 114°. When treated with concentrated nitric

Hcid at 20—50°, a dinitro-derivative melting at 163—164^ is obtained,

whilst heating it at 90—100° with concentrated nitric acid yields a
trinitro-derivative, which crystallises in long, delicate, sulphur-yellow

needles, and melts at 184—185". A. B. L.

Preparation of Isoquinoline from Naphthalene. By E. Bam-
berger and M. Kitschelt (Ber., 25, 1138—1147; compare this vol.,

p. 857).

—

Lead isocumarocarhoxylate, ^^^n}ry\j).nQr)^^^j is iii-

soluble and amorphous.
CO'NH

Isocarhostyrilcarhoxylic acid, C6H4<^ I „^^„, is prepared by

dissolving isocumarinecarboxylic acid in ammonia and acidifying the

solution ; it crystallises in slender, colourless, silky, lustrous needles

which melt at 320° with previous decomposition ; the acid is soluble

in alcohol, acetone, and concentrated mineral acids, and is reprecipi-

tated on the addition of water ; with ferric chloride, an intense

y^ellowish-red coloration is produced. The silver and mercuric salts

are gelatinous ; the lead, copper, barium, zinc, cadmium, calcium, and
ammonium salts are crystalline ; the acid is not acted on when heated
with alkalis or acetic chloride, but is deposited from the latter in

small, pale yellow needles, quite different in appearance from the

ordinary crystals, and these are unaffected by repeated crystallisation

from alcohol. On heating the acid below its melting point, or by

heating the silver salt at 150—160°, isocarhostyril, CcH^-^ I is
OH.OM

formed, and may be purified by washing with dilute soda ; it crys-

tallises from benzene and readily sublimes, forming lustrous needles

which melt at 208— 209°
; the compound is soluble in concenti-ated
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mineral acids, and the solutions do not fluoresce ; it gives precipi-

tates with solutions of phospliotungstic acid, phosphomolybdic acid,

potassium bismuthiodide, and mercuric nitrate. Isoquinoline is ob-

tained by beating isocarbostyril witli zinc dust in excess.

The authors point out that /^-napbthol yields 75 per cent, of

/9-naphthaquinone, and that the latter gives, according to Zincke's

method, 70—75 per cent, of dihydrohydroxyisocumarinecarboxylic

acid, whilst the preparation of isocumarinecarboxylic acid, isocarbo-

styrilcarboxylic acid, isocarbostyril, and isoquinoline proceed almost
quantitatively. J. B. T.

Julole. By W. Kaiser and A. Reisseet (Ber., 25, 1190—1192,
and 1193—1201).—To determine if the reaction w'hich takes place

betw^een ethyl acetoacetate and tetrahydroquinoline (Abstr., 1891,

736) is a general one, the authors have examined the behaviour of

tetrahydroquinoline and tetrahydroquinaldine towards ethyl ethyl-

acetoacetate and ethyl benzoylacetate, and find that only in the case

of tetrahydroquinoline and ethyl ethylacetoacetate is the condensation
product formed in sufficient quantity to be isolated.

o(,i-Keto-l3i-ethyl-^/i-methyljulolinG is obtained by gently boiling a mix-
ture of molecular proportions of ethyl ethylacetoacetate and tetra-

hydroquinoline for one hour in a reflux apparatus. The cold product
is poured into twice the volume of ice-cold concentrated sulphuric

acid, then poured into water and excess of alkali added ; the unaltered

hydroquinoline is separated by steam distillation. The compound is

obtained as a finely-divided, yellowish-brown precipitate. It crys-

tallises from petroleum in beautiful, white needles, melts at 80°, and
is easily soluble in alcohol, ether, acetic acid, chloroform, benzene, and
mineral acids. It is also soluble in hot water, but does not crystallise

from this solvent. When treated with phosphorus pentachloride, it

yields an indigo-blue dye containing chlorine ; this easily decomposes
with evolution of hydrogen chloride and forms a dye insoluble in

water (this vol., p. 498). The pinnate crystallises in yellow needles

and melts at 89°.

Bromo-oci-heto-l-ii-ethyl-^i-methyljuloUne, CloHieNO'Br, is obtained by
adding an aqueous solution of bromine (1 mol.) to the preceding
compound dissolved in hydrochloric acid, and heating until the colour
of the bromine has disappeared. It crystallises from dilute alcohol

in needles, melts at 140°, is easily soluble in alcohol, ether, benzene,
chloroform, and acetic acid, but is insoluble in petroleum and water.

NitroketoethylmethyljuloUne, CisHifiNO'NOo, is obtained by warming
ketoethyimethyljuloline with concentrated nitric acid until a tarry

precipitate begins to form, and then pouring into water. It crys-

tallises from dilute alcohol in yellow leaflets, m.elts at 168°, and is

easily soluble in hot alcohol and acetic acid, sparingly so in ether

benzene, and chloroform, and insoluble in petroleum and water.

Whilst only about 12 per cent, of the theoretical yield of keto-

methyljuloline is obtained by the condensation of ethyl acetoacetate
and tetrahydroquinoline, the condensation of ethyl malonate and
tetrahydroquinoline takes place much more readily, and a 50 per cent,

yield is obtained.
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oii-Keto-f^fi-hydroxi/juloUne is obtained by gently boiling molecular pro-

portions of tetraliydroquinoline and ethyl malonate for about 7 hours
in a reflux apparatus. The alcohol which is formed is then distilled

off" together with the unaltered malonate ; in about half an hour, a

second reaction sets in and alcohol again comes over. On cooling, a
yellow, crystalline mass is obtained, which is washed with ether and
alcohol. After boiling with animal charcoal, it crystallises from acetic

acid in lustrous, white needles, melts about 300° with decomposition,
and is soluble in hot acetic acid and concentrated mineral acids,

sparingly so in hot alcohol, almost insoluble in ether and benzene,
and insoluble in water, chloroform, petroleum, and dilute acids. The
hydrochloride crystallises in long, white needles. The barium salt,

(C12H10N02)2^9, i« obtained as a tinely-divided precipitate by adding
barium chloride to a solution of the sodium salt, and, like the other

salts of this compound, cannot be crystallised from water. Keto-
hydroxyjuloline, when heated with phenylhydrazine (1 mol.) in 50
per cent, acetic acid for 3—4 hours, yields a compound of the formula

CioHiiNOs, which melts at 260°, does not reduce Fehling's solution,

and is easily soluble in alcohol and hot acetic acid. When treated

with 2 mols. of phenylhydrazine, it remains unchanged. The mother
liquors of the compound melting at 260° were extracted with ether,

and yielded a substance which crystallises in lustrous needles, melts

at 125°, reduces Fehlinsf's solution, and evolves phenylhydrazine when
boiled with sodium hydroxide.

oCi^-Keto-^/i-chlorojuloline, C12H10NOCI, is obtained by heating keto-

hydroxyjuloline with phosphorus pentachloride and phosphorus
oxychloride for half an hour at 120°. It crystallises in reddish

needles, melts at 135°, is easily soluble in alcohol, ether, acetone,

acetic acid, benzene, and concentrated acids, and insoluble in petroleum

and alkalis.

cc-^-Keto-^lx-henzoxyjuloline^ CigHigNOs, is obtained by shaking the

sodium salt of ketohydroxyjuloline with benzoic chloride, treating

the mixture with alkali, and crystallising the insoluble portion from
acetic acid. It crystallises in long, white needles, melts at 151°, and is

insoluble in hot alcohol, acetone, acetic acid, and benzene, sparingly so

in ether and petroleum, and insoluble in water, alkalis, and dilute acids.

OL-^-Keto-fdi-nitroso-r^li-hydroxijjuloline is obtained by adding the cal-

culated quantity of potassium nitrite to a solution of the ketone in

acetic acid ; on diluting with water, about two-thirds of the ketone is

precipitated unaltered ; on adding alkali to the filtrate, a beautiful,

green precipitate is obtained, which is soluble in dilute acids. If the

filtrate be acidified and extracted with ether, the nitroso-compound is

obtained. It crystallises in red needles, melts at 158° with decom-
position, is soluble in hot water, alcohol, ether, benzene, and dilute

acids, and yields a green solution with alkali hydroxides ami
carbonates. E. C. R.

Formation of Pyrazole Derivatives from the Dichlorhydrins
and Tribromhydrin. By U. Alvisi (Gazzetta, 22, i, 158—168).—
A solution of phenylhydrazine (12*5 grams) and /:^-(lichlorhydrin (5

grams) in benzene (20 grams), when boiled for 12 hours, deposits a
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mixfcTire (1*3 grams) of ammoniam chloride and phenyllijdrazme
liydrocliloride. This deposit is filtered off, and the solvent evapo-

rated ; on heating the residue at 137—140°, ammonia and water
vapour are evolved, leaving a resinous mass which is extracted with

ether. The residue consists of ammonium chloride, and the hydro-

chloride of a base which has not yet been studied. The ethereal

solution is shaken with dilate hydrochloric acid, which extracts

aniline, and the ether distilled off. The residue, on distillation, is

found to be 1-phenylpyrazole.

When a benzene (20 grams) solution of a-dichlorhydrin (12 grams)
and phenylhydrazine (30"5 grams) is boiled for 12 hours in a reflux

apparatus, much ammonia is given off, and 1-phenylpyrazole is

formed.
Similarly, on heating tribromhydrin (28 grams) and phenylhydr-

azine (42 grams), dissolved in benzene (25 grams), reaction readily

occurs, and 1-phenylpyrazole is obtained. W. J. P.

New Series of Platinum Compounds derived from the
Pyrazoles. By L. Balbiano (Real. Accad. Line, 7, ii, 26—34).

—

The author has previously shown (Abstr., 1890, 1009) that pyrazole

platinochloride loses its water of crystallisation at 100°, and on
further heating at 200—210', 4 mols. HCl are eliminated, and a

substance of the composition ((\N",H3)2PtCl2 is obtained. Analogous
•compounds prepared from substituted pyrazoles are now described.

On heating 1-phenylpyrazole platinochloride, it first loses its water

of crystallisation, and then at 150—160° hydrogen chloride is evolved,

leaving a substance of the composition (C3H^N'2Pli)2PtCl2. It is a

light-yellow powder, sparingly soluble in boiling alcohol and water,

insoluble in cold water and acids. It is not altered by heating in a

closed tube with fuming hydrochloric acid at 100" for 3—4 hours.

1-Orthotolylpyrazole platinochloride, when heated at IQO—170°,

yields a compound of the composition (C3ll2N2'C7H7)2PtCl2. It is a

pale-yellow powder insoluble in water, sparingly soluble in boiling

alcohol. It is purified by precipitating its boiling alcoholic solu-

tion with water. An isomeride of this substance hiving similar

properties is obtained by heating 1-paratoly Ipyrazole platinjchloride

at 180°.

1:4: h-Fhemjlmethylethijl'pyrazole 'platinochloride,

(C3HMeEtN2Ph)2,H2PtCl6 + 2H2O,

is prepared by dissolving the pyrazole obtained from propionylprop-
aldehyde in hydi-ochloric acid, and treating with a concentiated acid

solution of platinic chloride. It crystallises in beautiful, yellowish-

red laminae, and on heating at l(iO° yields a substance of the composi-

tion (C3MeEtN2Ph)2PtCl2, as a pale-yellow powder, insoluble in water
and almost so in alcohol.

1:3: 5-Phenyldimethylpyrazolft platinochloride has been described

by Knorr as crystallising with 4 mols. H2O, the last of which it loses

at ] 30—140 '. The author finds that it contains only 2 mols. H2O, whicli

are eliminated at 100—110°. On heating at 210—230°, it yields tt

VOL. LXII. ^
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substance of tlie composition (C3MeaNoPh)2PtC]2 as a yellow powder;,

insoluble in water. It is sparingly soluble in boiling alcohol, and
is precipitated by water from this solution as a flocculent, yellow
precipitate.

On boiling 1-phenylpyrazole (2 mol. proportions) with an aqueous
solution of sodium platinochloride (1 mol. proportion), sodium chloride

and hydrogen chloride are produced, and, on cooling the solution, the
substance of the composition (C3H2N'2Ph)2PtCl2, described above,

separates out. Under similar conditions 1:4: 5-phenylmethylethyl-
pyrazole and 1 : 4-phenylbromopyrazole yield only resinous pro-

ducts and reduced platinum. 1:3: 5-Phenyldimethylpyrazole, when-
boiled with an aqueous solution of sodium platinochloride for 7—

8

hours, deposits a resinous substance which, on extraction with boiling

absolute alcohol and subsequent precipitation with water, yields the
compound of the composition (C3Me2NoPh)2PtCl2 described above.

The author considers it probable that in these compounds the-

platinum is directly united with a pentad nitrogen atom in the pyr-

azole nucleus. W. J. P.

Tetrahydroketoquinoxalines. By M. Georgescu {Ber., 25,

952—957).

—

PhenyltetrahydroJcetoquinoxaline, C6H4<[ i is

obtained by boiling an aqueous solution of 1 : 2-phenylenediamine
and mandelic acid (equal mols. ; compare Autenrieth and Hinsberg,
this vol., p. 709) ; it crystallises from dilute alcohol in almost colour-

less leeflets, melts at 201—202°, and is not attacked by boiling alkali.
IV^TT'PTTPh

Fhenyltetra}iydrohetotoluquinoxaline,CeH.3Me<^ 1, , formed from

1 : 2-diamidotoluene and mandelic acid, melts at 201—202°. A
compound which may have the constitution C6H4<^ i

,NH'CO
is produced from 1 : 2-phenylenediamine hydrochloride and phenyl-
^-lactic acid ; it melts at 216°. The homologue

r^xT^T /NH-CH-CHaPh
CeH3Me<^^..^

is obtained from 1 : 2-diamidotoluene hydrochloride and mandelic
acid ; it melts at 240° with decomposition.

n- i,,-l;ii. • T ^ XT ^NH-CH-CH:CHPh
.

UinnamyLtetrahydroketoquinoxalinej Ceii^<^ i

, is

obtained by heating 1 : 2-phenylenediamine hydrochloride with phenyl-
a-hydroxycrotonic acid in molecular proportion in a sealed tube at
130—140° for 14 hours; it crystallises from alcohol in slightly
yellowish needles, melts at 223—224°, and is soluble in hot water, but
insoluble in alkalis ; the homologous compound from 1 : 2-diamido-
toluene forms almost colourless crystals, and melts at 185—186°;
whilst cinnawylfetraliydroheto7iapJitliaquinoxaline, from orthonaphthyl-
enediamine hydrochloride, melts at 174°.

When an alcoholic solution of orthonaphthylenediamine hydro-^
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chloride and mandelic acid (equal mols.^ containing a little ammonia
is heated in a reflux apparatus on the water-bath for some hours, a

7 r. XT ^NH-CHPh CHPh-NH^ ^ ^^compound, ^'o^^<^j^.I^'^^.q -^.^-^ ]v^H>^io^6, crystallising

from aniline in small, brick-red crystals, is obtained ; it does not melt
at 360'', is insoluble in water, and almost so in alcohol ; it forms a
pulverulent, dark violet hydrochloride. A similar compound,

^ Tx ^NH-CH-CHoPh CHoPh-CH-NH^ ^ .. . .

^^"^«<NH.C=N-C,H«-X=C-NH>^^"^^' ^« formed from ortho-

naphthylenediamine hydrochloride and phenyl-y3-lactic acid.

MethyltetrahydroketotohiquinoxaUne, CeHsMe-^ i
, is pro-

duced by heating 1 : 2-diamidotoluene hydrochloride and lactic acid

in a sealed tube at 130° ; it crystallises from boiling water in yellow-

ish leaflets, and melts at 176—l??"". Methyltetrahydroketoquinoxaline,
N^l-f'PHlVfp *

CsHi^ I

, obtained from 1 : 2-phenylenediamine hydro-

chloride and lactic acid, melts at 177°.
^

A. R. L.

Oxazine Dyes. By R. Mohlau (Ber., 25, 1055—1066). The
oxazine dyes may be divided into two groups, which stand in the same
relation to one another as the indaminesto the indophenols. For the
members of the group corresponding with the indamines (gallo-

cyanine, prune, Meldola's blue, muscarine, and Nile blue), the
author proposes the collective name quinoxazine, as they may be
regarded as derivatives of one of the two chromogens which he

terms phenoquinoxazine (or quinoxazine), NH!C6H3<^q^C6H4, and
2

4 IST'C • C H
naphthaphenoquinoxazine, NHICeHa*^ ji ^CH, respectively.

2

The members of the group corresponding with the indophenols
(resorufine, resorufamine, orcirutine, and orcirufamine) may be
regarded as derived from the chromogen phenoquinoxazone (or

1

4 ]^
quinoxazone), 0*C6H3<^q>C6H4, and may collectively be called quin-

2

oxazones.

Nitrosodimethylmetamidophenol, CgHioNaOa [NOH : : NMcj or
NO : OH : NMcs = 1:2:4], prepared by treating dimethylraet-

amidophenol with hydrochloric acid and sodium nitrite in ice-cold

aqueous solution, and then decomposing the product with sodium
carbonate (compare D. R.-P. 45268), separates from alcohol in

brownish-yellow, moss-like crystals, melts at 169°, and is only
sparingly soluble in cold water and ether, but moderately easily in

alcohol, and readily in hot water ; it gives with alumina, ferric oxide,

and chromium sesquioxide coloured lakes, which can be fixed on
3 2
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vegetable fibres. The hydrochloi'ide, C6H,o'N"202,HCl, crystallises in

yellow prisms, and decomposes at 184° ; it dissolves in water witli

partial dissociation, yielding a yellowish.- red solution. The corre-

sponding diethyl derivative, 010514^202, crystallises from alcohol in

lustrous, red prisms, melts at 84°, and dissolves freely in hot water,

alcohol, and ether ; it forms coloured lakes with the oxides of iron,

chromium, and aluminium. The hydrochloride, OioHuNaOgJICl, forms
yellow, prismatic crystals, and decomposes at 170°.

1

Dimethyldiamidoquinoxazone, I!^H2*C6H2O'^Q]>06H3*NMe2, is ob-

2

tained when nitrosodimethylamidophenol is reduced with stannous
chloride and hydrochloric acid, the ice-cold solution of the meta-
hydroxyparamidodimethylaniliue hydrochloride produced in this way
treated with a slight excess of soda, and then air passed through the
mixture for several hours ; in the last process^dimethylamine and
ammonia are also formed. The quinoxazone separates from alcohol

in yellow, lustrous, rhombic crystals, melts at 223°, and sublimes

below its melting point ; it is only sparingly soluble in boiling water,

yielding a blue solution, but it dissolves moderately easily in alcohol,

the reddish-violet solution showing a slight brownish-red fluorescence
;

it gives with ether, in which it is only sparingly soluble, a rose-red

solution which shows a yellowish-red fluorescence, but it is insoluble

in alkalis. Its molecular weight was determined in phenol solution,

and found to correspond with the molecular formula OuHisT^^aOa. In an
acetic acid bath it imparts to silk a bluish-violet colour and a brownish-
red fluorescence. It has basic properties, and dissolves in excess of

dilute mineral acids with an orange-red, in acetic acid with a greenish-

blue, and in concentrated sulphuric acid with a bluish-violet colora-

tion, which changes to orange-red on the addition of water. Solu-

tions of the base and of its salts show very characteristic absorption

spectra. When the base is treated with reducing agents, it gives a

leuco-compound, which is soluble in acids and alkalis, and readily

undergoes oxidation.

4 ]V^

Dimethylamidoquinoxazone, 06H30<^Q>06H3*NMe2, can be ob-

2

tained by diazotising the preceding compound with amyl nitrite in

ice-cold alcoholic sulphuric acid solution, and also by heating a mix-

ture of nitrosoresorcinol, dimethylmetamidophenol, and concentrated

sulphuric acid on the water-bath until a reaction commences. It

separates from benzene in deep-brown, lustrous crystals, and sublimes

below 250°, but without melting ; it is soluble in alcohol, boiling

water, ether, and benzene, the coloured solutions showing a brownish-

red or a yellow fluorescence. It dissolves in concentrated sulphuric

acid and in hydrochloric acid, yielding blue solutions, which turn red

on the addition of water ; the mon-acid sulphate crystallises from
alcohol in prisms.

Diethyldiamidoquinoxazone, Ci6lIi7N'302, prepared from nitroso-

diethylmetamidophenol as described in the case of the corresponding
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(Hmetbyl derivative, separates from alcohol in lustrous, yellow, pris-

inatic crystals, sublimes at 200°, and melts at 211° ; it dissolves in

boiling water with a violet-blue, in ether with a rose-red, and in

alcohol with a reddish-violet coloration
; the alcoholic solution shows

a brownish-red and the ethereal solution a yellowish-red fluorescence.

It gives with acetic acid blue, with concentrated sulphuric acid
violet, and with excess of dilute mineral acids brownish-red solutions

;

its tinctorial action on silk in an acetic acid bath is similar to that
of the dimethyl derivative. F. S. K.

The so-called Dinitrosoazobenzene. By F. Kehrmann and
J. Messinger (Ber., 25, 898—901).—The authors find that the com-
pound described as dinitrosoazobenzene by Willgerodt and Ferko
(Abstr., 1888, 829) is in reality nitrophenylazimidobenzene (meso-

phenylphentriazole ; see next abstract), N02*C6H3<^i^>NPh ; it is

2

prepared by boiling together in a reflux apparatus bromodinitro-
benzene [^^^ ' (^^2)2 = 1:2:4] (20 grams), phenylhydrazine

(2 mols.), sodium acetate (1 mol.), and alcohol (200 c.c). The
corresponding amido-derivative is obtained w^hen the nitro-compound
is boiled in a reflux apparatus with the necessary quantity of stannous
chloride, an excess of hydrochloric acid, and alcohol for an hour ; it

crystallises from alcohol in lustrous, yellow, concentric groups of flat

needles, melts at 183°, and is almost insoluble in water. The aqueous
solution exhibits a green, the alcoholic a bluish-green, and the

ethereal a blue fluorescence ; whilst the solutions in benzene and
chloroform fluoresce violet. When the base is dissolved in concen-
trated sulphuric acid, and the cooled solution treated with the
calculated quantity of sodium nitrite solution, Gattermann and Wich-
mann's compound melting at 109" (Abstr., 1888, 829) is formed.

A. R. L.

Nomenclature of Rings consisting of 2 Carbon and 3
Nitrogen Atoms. By F. Kehrmann and J. Messixgek (Ber., 25,
901—903).—The authors adopt Widmann's nomenclature. The com-

pounds jNH<^^ I

^_^ and JN<C^^ Ut^ are named orthotriazole and
N.CH N—CH

isorthotriazole respectively ; whilst the substitution derivatives of

these are distinguished by prefixing N or C, according as the substi-

tution takes place in the NH or CH groups ; in the former case, they
may also he designated meso-derivatives. The complex

C6H,<^>NH

i.*; named phentriazole. The same principle is used in the case of

nietatriazole,NH<^ !, andisometatriazole,N"<^ I . The di-
Oxi'JN GH.N

hydro- and tetrahydro-triazoles may be called triazolines and tri-

azolidines respectively. A. R. L.
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A Substance which contains a Ring of 18 Members, and
gives an Abnormal Freezing-point Depression. By E. Lellman
and B. Arnold (IJer., 25, 662—664).—The substance, melting at

231°, obtained by reducing orthodinifcrodibonzjlamine with stannous

chloride in alkaline solution or with zinc-dust and soda in alcoholic

solution, to which the constitution HN<:^
/-( tt -U-

^^'^^ assigned

(this vol., p. 316), gives no constant molecular depression of the

treezing point, whatever solvent be used ; the numbers obtained cor-

responded with molecular weights varying from 186 to 672. By
determining the lowering of the boiling point, however, of a solution

in phenol, a constant molecular weight of 437 was obtained. The
formula of the substance must thus be doubled, giving a molecular

Aveight of 446. A further argument for this is the fact that the
PIT "P H *1^

substance CeHiMe-N^ iL obtained by reducing orthodi-
CH2*06ll4*JN

nitrobenzylparatoluidine, melts at 211°. Hence, if the constitution at

first assumed for the substance in question is correct ; a replacement of

hydrogen by tolyl has been attended by a lowering of the melting

point from 231° to 211°, an unlikely occurrence. The formula must

then be doubled and written HN<^^^^'^\^:^;^''^^^g

It contains a ring of 12 carbon and 6 nitrogen atoms, and may be

termed di-ortlioazodihenzylamine. Perhaps there is a connection

between the size of this ring and the abnormal molecular depression.

C. F. B.

Adenine. By M. Kruger {Zeit. physiol Ghem., 16, 329—339

:

compare this vol., p. 219).—On decomposition, adenine, hypoxanthine,
xanthine, and uric acid yield glj^cocine, carbonic anhydride, and
formic acid ; the relation between the amounts of the two last-

named products depending on the amount of oxygen the}' contain.

Adenine and hypoxanthine, moreover, both contain a radicle adenyl.

On account of the close relationship between these substances, it

appeared advisable to investigate the question whether adenine and
hypoxanthine resemble uric acid and xanthine in containing an
alloxan nucleus.

On treating adenine with bromine, a dark-red substance is formed
which is bromadenine-tetrabromide-hydrobromide (Bruhns and
Kossel, this vol., p. 220) ; under certain circumstances, however, this

compound holds excess of bromine, which is evolved on the applica-

tion of heat. Bromadenine is prepared from the compound so puri-

fied by dissolving it in warm sodium hydroxide and then passing a

stream of carbonic anhydride through the solution. Bi'omadenine is

by this means precipitated. Dry chlorine has no action on dry
bromadenine ; if, however, water is added, bromine is evolved. The
oxidation products obtained from bromadenine by means of hydro-
chloric acid and potassium chlorate are alloxan, urea, oxalic acid, and
another acid of undetermined constitution. In other words, this

method of research shows the existence of an alloxan nucleus in
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.-adenine ; the oxalic acid is doubtless derived from the alloxan, and
the urea probably from a urea nucleus which adenine also contains.

W. D. H.
i/r-Tropine and some i,(r-Tropeines. By C. Liebermann and L.

LiMPACH {Ber., 25, 927—939; compare Abstr., 1891, 1265).—By
the spontaneous evaporation of its solution in benzene, Vr-tropine is

obtained in large crystals belonging to the rhombic system, a : h : c =
0-8910 : 1 : 0-7631; observed forms ooPoo, ooP, P, and Poo. The
sulphate separates in a crystalline form on the addition of ether to

its alcoholic solution, and is very hygroscopic. The relation of tropine

to 1^-tropine is thus shown :

—

.CH2 CH2y /CH2 CH2s^
CH(-CH2.CH(0H)-)CH; CH^CH(0H)-CH2-)CH. Y^-Tropine is

\CH2 NMe^ \CH2 NMe^
converted into tropidine by the method described by Ladenburgfor the
conversion of tropine into the latter (Abstr., 1883, 670) ; tropidine

platinochloride was obtained in crystals having the form ol3served by
Bodewig (Zeit. Kryst. Min., 5, 566).

Mandelic yp-tropeine (ylr-homatropine) , CgHu'N'O'CO'CHPh'OH, is

best prepared by a method similar to that devised by Ladenburg for
the synthesis of atropine, thus :—A solution containing equivalent
weights of T/r-tropiae and mandelic acid is continually evaporated for
four successive days, dilute hydrochloric acid (1 : 40) being added at

intervals ; it is a viscid oil, and both the sulphate and hydrochloride

-are very hygroscopic ; the platinochloride is a yellowish precipitate

which readily resinifies, and the aurochloride is a yellow precipitate.

An acid solution of the base gives with potassium mercuric iodide
a white, resinous precipitate, and with picric acid a yellow precipi-

tate. The base yields mandelic acid and Y^-tropine when heated at
60° with barium hydroxide solution, and it is decomposed in the cold
by an excess of mineral acids ; a solution of the acetate is devoid of
mydriatic properties.

Tropyl-^-tropelne (ylr-atropine), C8Hi4NO*C9H902, is prepared, simi-
larly to the last-described base, from Y^- tropine and tropic acid; it is

a white, viscid oil, having a specitic rotatory power in alcoholic solu-

tion [a]D = —4-9
; when it is dissolved in benzene, and petroleum

added to the solution until it is turbid, white, nodular crystals
separate after some weeks ; these melt at 86—88". The hydrochloride
forms white, hygroscopic needles, and melts at 183 "^ with decomposi-
tion

; the aurochloride forms yellow needles, and melts at 198°. A
moderately dilute solution of the base gives a bright-yellow, floc-

culent precipitate with platinic chloride, and it exhibits no mydriatic
properties. It therefore differs from hyoscine, which, according to
Ladenburg (Abstr., 1881, 56), is Y^.atropine ; like the latter, how-
3ver, it is hydrolysed by barium hydroxide solution with the forma-
tion of tropic acid and Y^-tropine. Although the difference between
these two compounds is not yet ascertained, it is suggested that their
relation may be similar to that of hyoscjamine to atropine. In the
above synthesis of tropyl-Y^-tropeine, about 50 per cent, of the tropic
acid employed was converted into tropide ; the authors have re-
.established the empirical formula given by Ladenburg for this com-
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pound, bnt find tbat its molecular formula is twice this. When a
solution of tropide and Y^-tropine in benzene is heated in a sealed

tube at 120^, yfr-tropine atropate, C8Hi5NO,C9H802, a compound soluble

in water and melting at 129°, is produced ; this was also prepared by
^vay of control from tropine and atropic acid. The authors confirm
fjadenburg's observation, that when tropide is heated at 60° with
barium hydroxide solution, about four-fifths is converted into tropic

acid ; and they find that the remainder is transformed into atropic

acid. The constitution of tropide is probably represented by the

formula CHPh-<p.~.^Q_^Q]>CHPh. Tropyl-^^^-tropeine (see above)

can be obtained by heating Y^-tropine with tropide at 200°.

A. R. L.

Conversion of Cupreine into Quinine. By E. Grimaux and A.
Arnaud (Annalen, 267, 379—380).—A reply to Hesse {Annalen,

266, 240 ; this vol., p. 221) ; the authors maintain the correctness of

the experiments which were criticised by Hesse, and claim to have
been the first to accomplish the conversion of cupreine into quinine,

and also to prepare quinine dimethiodide (see further, Compt. rend.^

114, 548). F. S. K.

Cinchonine. By M. Freund and W. Rosenstein {Ber., 25,
880—882).—The authors are continuing the work of Glaus and
Miiller on the halogen alky] compounds of cinchonine and the products
obtained by treating them with potash.

Dimethylcinchonine, Gi9H2oMe2^20, is obtained by extracting with
ether the product of the action of strong potassium hydroxide on an
aqueous solution of methylcinchonine methiodide. It is a yellow
oi), insoluble in water, and yields well- characterised salts. The
hydrochloride crystallises in white plates, and melts at 124—125°.

The hydrohromide is somewhat less soluble than the hydrochloride,

and melts at 111°. The hydriodide melts at 74°. The methiodide,

GigHaoMcoNaOjMel, is a well-crystallised compound, and melts at

175-177°. B. G. R.

Alkaloids of Lnpinns albns. By A. Soldaini (Gazzetta, 22, i,

177— 180).—The concentrated aqueous extract obtained from Lupinns
alhus is mixed with caustic lime and extracted with petroleum in a
reflux apparatus. The solution yields two isomeric alkaloids, the

one being a solid substance crystallising in monosymmetric prisms,

a-.h: c= 1-7983 : 1 : 1-6710; /3 = 83° 14', melting at 99°, and the

other a viscous liquid. The solid alkaloid is found by analysis

and cryoscopic determinations to have the composition C15H24N2O.

Its hydrochloride, Gi5H24N20,HGl + 2H2O, melts at (?) 124—135".
The hydiiodide, Gj5H24N20,HI, melts at 186". The methiodide,

Ci5H24N20,MeI, melts at 233°, and the bromide, Gi5H24N'^0,Br3, at

124—125°. The platinochloride, (Ci5H24N20)2,H2PtGl6, the aurochlor-

ide, Gi5H24N20,HAuGl4, and the thiocyanate, G,6H24N20,HSGN + H2O,
which melts at 124°, have also been prepared. The liquid alkaloid

seems to be identical with the lupanine extracted from Lupinns
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angustiflora by Hagen (Abstr., 1886, 163) and Siebert (Abstr., 1892,

223). W. J. P.

Ephedrine from Ephedra monostachia. By P. Spehr (/.

Pharm., 25, 403—404; from Pharm. Zeit. Buss., 31, 1).—To-
obtain the alkaloid, the coarsely-pulverised plant and root is extracted

with alcohol of 80° Tr. ; the alcohol is removed, sodium carbonate is

added, and the liquid shaken with ether ; the crude alkaloid remain-

ing on expelling the ether is then transformed into hydrochloride and
purified by repeated crystallisation. The alkaloid thus obtained,

ephedrine, is not the only one which has received this name. Naga'i,

of Tokio, extracted an alkaloid from Ephedra vulgaris var. helvetica^

to which he gave this name ; and the commercial firm of Merck, of

Darmstadt, has extracted from the same genus an alkaloid named
pseudoephedrine. To avoid confusion, the distinctive characters of

these forms are given in the following table :

—
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only on heating, or after some days in the cold, becomes violet. The
brown alteration products of glaucine give up to light petroleum a

white alkaloid resembling glauciue, but which affords an immediate
violet colour with sulphuric acid. Recently prepared glaucine yields

a colourless hydrobromide, but the mother liquors soon give crystals

of a rosy tint, which are only decolorised with difficulty by animal
black. A beautiful reaction for glaucine is the following :—4 drops
of acid mercuric nitrate is added to 10 c.c. of sulphuric acid and
stirred up ; a porcelain saucer is smeared with this mixture, and
minute crystals of glaucine, or one of its salts, are dropped on to the
smears. On inclining the saucers, intense green striae are formed
which gradually become red. J. T.

Aristolochia argentina. By O. Hesse {Pharm. J. Travis. [3],

51, 551).—The root of AristolocTda argentina is treated with ether
and then with alcohol ; on evaporation, the alcoholic extract yields a
resinous mass partly soluble in solution of sodium hydroxide, and
giving up to ether a base, for which the author proposes the name
uristine. This base dissolves in hot glacial acetic acid, and, on cool-

ing, crystallises out in gold-coloured laminee and needles. It is

sparingly soluble in hot alcohol, but more soluble in ether, chloro-

form, and benzene. It decomposes when heated to 260*^. Concen-
trated sulphuric acid turns the acetic anhydride solution first blue,

then greenish- blue. Its alcoholic solution is neutral, but forms red
<;ompoands with ammonia and with soda. The author mentions
another base from the same source, which base he would call aristolo-

cliine, although the name has already been applied by Chevallier to a
substance obtained from Aristolochia serpentaria. Aristolochine is

precipitated from its acid solutions by caustic alkalis, and is soluble

in alcohol, ether, chloroform, and benzene, which, on evaporation,

leave it as a colourless, resinous mass. R. R.

"Pillijan": Lycopodium saururus. By P. N. Arata and F.

Canzoneri (Gazzetta, 22, i, 146—157).—-This plant occurs in South
America, and contains an alkaloid named pillijanine, which has
previously only been obtained in an impure state. The authors
extract it in the following manner :—A quantity of the fresh plant

(25 kilos.) is bruised and boiled with a large quantity of water acidi-

fied with tartaric acid. The liquid is filtered and partially evaporated
on the water-bath, calcium hydroxide added, and the whole eva-

porated to dryness. The residue is then extracted with boiling-

alcohol for three days in a reflux apparatus, light petroleum and
amyl alcohol being subsequently used to complete the extraction.

The liquids used for extraction are mixed and distilled ; the residue

is dissolved in dilute acetic acid, filtered, and the solution treated

with lead acetate, and again filtered. The lead is separated from the

filtrate by hydrogen sulphide, and on evaporating the solution, a

syrup is obtained, which is dissolved in water and extracted with
ether. The aqueous solution is saturated with sodium carbonate and
•extracted with chloroform. On evaporating the chloroform solution

the alkaloid (15—20 grams) is obtained as a reddish mass, possessing
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a powerful odour resembling that of coniine. It is further purified

by precipitating the aqueous solution of its sulphate with caustic

alkali, and extracting with light petroleum. The alkaloid crystallises

from the petroleum solution in needles melting at 64—65°, and has

the composition C,5H24N20. Solutions of its salts give yellowish pre-

cipitates with auric chloride, potassium dichromate, iodine solution,

and bromine-water. Ferric chloride, potassium ferricyanide, and
tannin solutions give reddish, green, and whitish precipitates

respectively. The sulphate, (Ci5Ho4N20)o,H2S04 + 2iHoO, forms
large, deliquescent crystals. The hydrochloride crystallises with diffi-

culty in small tablets, and is very deliquescent. The plafinochloride

crystallises in yellow laminiB, is very soluble in water and alcohol,

i\nd decomposes at 200" without melting. The aurochloride forms
splendid, yellow crystals, very rapidly altered by light. On distilling

pillijanine in a current of hydrogen, a volatile base having the pro-

perties of nicotine is obtained ; the alkaloid is hence very possibly

amyloxynicotine, CloHiaNa'OCsHn. It acts as a powerful poison. A
dose of O'l—02 gram of the hydrochloride administered to a dog
causes convulsions, violent vomiting, contraction of the pupil of the

eye, and finally death. W. J. P.

Peptone Salts from Glutin. By C. Paal {Ber., 25, 1202—1236).
—Mineral acids act on glutin in a similar manner to pejDsin and
trypsin, yielding peptones, Avhich combine with the acid present to

form salts ; these dissolve not only in water, but also, unlike the free

peptones, in absolute ethyl and methyl alcohol. For their prepara-

tion, loo parts of purest commercial gelatin are warmed on the

water-bath with 160 parts of water and 40 parts of concentrated hydro-
chloric acid until a portion of the product is completely soluble in a
large quantity of absolute alcohol, and the whole is then poured into

4—5 vols, of absolute alcohol. After filtering off the inorganic salts,

the solution is precipitated with ether, the residue redissolved in

alcohol, and the solution evaporated under diminished pressure. The
glutin peptone hydrochloride thus obtained forms a brittle, white,

vesicular mass, and is readily soluble in water, methyl alcohol, ethyl

alcohol, and acetic acid, somewhat less easily in propyl alcohol, spa-

ringly in amyl alcohol, and insoluble in ether, carbon bisulphide, and
benzene. It is very hygroscopic, remains unchanged at 130°, and
gives the characteristic peptone reaction with biuret; it is Isevo-

rotatory in aqueous solution, [ajo being about —60°. The quantity
of hydrochloric acid found in the different preparations varied from
lO'o—12" 5 per cent., whilst the ash is only about 0*5 per cent. If

stronger hydrochloric acid than that mentioned above is employed, or
if the heating be continued for a longer time, salts containing a larger
percentage of acid can be obtained.
The quantity of carbon and hydrogen varies considerably in the

difEerent preparations, the former being in some cases higher than
that of glutin (for which the author finds C = 50T, H = 6-68), and
in others less ; this is due to the fact that in most cases more or less

etherification has taken place during the treatment with alcohol ; the
compounds formed may, however, be hydrolysed by long-continued
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boiling with water. The salts wei'e found to be almost free from
sulphur.

The fact that by varying the strength of the hydrochloric acid, and'

the time allowed for the reaction, compounds containing a varying
amount of acid are obtained, tends to show that these salts are a
mixture of compounds representing different degrees of peptonisa-
tion ; this has been contirmed by subjecting the alcoholic solutions to

fractional precipitation with ether, and subsequent fractional crystal-

lisation of some of the precipitates from alcohol. The salts thus
obtained contain a varying percentage of acid, their solubility in

alcohol decreasing with the decrease in the proportion of acid. A
much more satisfactory separation is obtained by subjecting an
aqueous solution of the salts to dialysis, for although they have not
been obtained crystalline (probably owing to their hygroscopic
nature), they, nevertheless, pass through the dialyser, and must be
regarded as crystalloids. In this manner, a salt containing 10*56 per

cent, of acid was separated into two portions, that passing through
the dialyser containing 14*19 per cent, of acid, and the residue only
5"79, the latter being insoluble in absolute alcohol. The percentage
of carbon and hydrogen, calculated on free peptone, remains fairly

constant, except in so far as the salts passing through the dialyser are-

concerned ; the decrease in this case is due to the fact that in

evaporating the large volume of solution obtained, a quantity of

alcohol is split off. It was found that only those salts containing

10 per cent, of acid and upward are soluble in absolute alcohol,

and those fractions which are only just dissolved are much less solu-

ble in propyl alcohol, and insoluble in amyl alcohol ; the salts con-

taining less than 10 per cent, are all readily soluble in methyl alcohol,

and tliese also dissolve in alcoholic solution of the salts containing

more acid.

The same separation may be brought about by treating the alco-

holic solution of the salt with mercuric chloride : two mercuro-
chlorides are thus obtained, one of which separates out at once,

and the second on the addition of ether; these correspond to the

insoluble and soluble hydrochlorides, and may, like the mercuro-
chlorides of the free peptones, be employed for therapeutical pur-

poses.

If glutin bo warmed with a weakei' acid than that first mentioned,^

a salt may be obtained which dissolves in methyl alcohol, but is

insoluble in ethyl alcohol, and contains 685 per cent, of hydro-

chloric acid. It closely resembles the salts already described, and
may, like them, be separated into fractions containing different per-

centages of acid, that containing the highest percentage being

somewhat soluble in ethyl alcohol. By the action of pepsin on
glutin in presence of very dilute hydrochloric acid, a peptone salt

is also obtained which closely resembles the salt last described, but

is not completely soluble in cold methyl alcohol ; it is separated by

dialysis into two fractions, one of which contains 297 per cent. HCl,

and is almost insoluble in methyl alcohol, whilst the other contains

11-13 per cent. HCl.
In all cases it appears that the salts formed either by the action of

I
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{\cid or of pepsin and acid are separable into two portions con-

tnininf a maximum and minimum percentage of acid, and it there-

fore appears probable that the molecule of glutin contains two atom-

complexes, which in the first stage of the reaction yield two separate

molecules. These differ greatly in the resistance they offer towards
further change, the one which forms salts containing a larger quan-

tity of acid, being more readily converted into its ultimate products of

decomposition, namely, the amido-acids.

The acid in the glutinpeptone salts is very firmly combined, and
great difficulty was experienced in converting the salts into the free

peptones. This was first accomplished by adding a large excess

of alkali and removing the inorganic substances by dialysis, but
great loss of substance also takes place. It was then found that

the change may be brought about quantitatively by adding a slight

excess of pure silver sulphate, filtering from silver chloride, removing
the excess of silver with hydrogen sulphide, and the sulphuric acid

with the necessary amount of baryta-water. The glutinpeptones thus

obtained are soluble in all proportions in water, but insoluble in alco-

hol and ether ; their aqueous solutions have an acid reaction towards

litmus, but do not turn Congo paper blue. On analysis, it was found
that the percentage of carbon was rather less, and that of hydrogen
rather more, than in the case of glutin ; this is in complete agree-

ment with the supposition that they are products of hydrolysis.

Attempts were also made to determine the molecular w^eights of

these substances by the cryoscopic method in aqueous solution and by
the boiling-point method in aqueous and methyl and ethyl alcoholic

solution. The results show that the molecule of peptone salt becomes
smaller as the percentage of acid increases ; further, that the salts

are dissociated in aqueous and methyl alcoholic solutions, but not in

ethyl alcoholic solution, for the molecular weight deduced from the

boiling point of the solutions in the last solvent is double that de-

duced in the same manner from the boiling point of the solutions of

the same salt in the other two solvents. In water and methyl alcohol,

the molecule of the salt is therefore dissociated into 2 mols., whence
it follows that these salts consist of 1 mol. of peptone and 1 mol.

of hydrochloric acid. The molecular weight of the free peptcmes was
found to be about 300 in three cases, and about 215 in a fourth case,

and that of glutin itself about 900.

The author concludes that the glutin molecule is resolved with
assimilation of water into peptone molecules of gradually decreasing

molecular weight, till a point is reached at which the peptonisation

ceases, and the simpler peptones are resolved into amido-acids, lysin,

lysatin, &c. As, however, the molecule of the proteids consists of two
atom-complexes which present a varying resistance to further hydro-
lysis, the simpler products of decomposition are always mixed wdth
unaltered peptones. H. G. C.

Solubility of Fibrin. By C. Fekmi {Zeit. Biol., 28, 229—236).
—The dissolution of fibrin and its change into peptone are the two
criteria by means of which the presence of a proteolytic ferment is

ascertained. But in those cases in which the ferments are weak the



898 ABSTRACTS OF OHEMICAL PAPERS.

change into peptone is difficult to make out, and the solution of the
fibrin remains the only test. It is thus important to know how far
fibrin is soluble in acids, saline solutions, and so forth when no proteo-
lysis occurs, and the difficulties are increased by the fact that fibrin

prepared from arterial blood is more difficult of solution than that
from venous blood (Denis, Physiol, der Sang, Paris, 1838, 1856, 1859

;

Scherer, Ann. Ghem. Fharm., 40, 18 ; Zimmerman, Baser and Wun-
derlich's Archiv physioL Heilk., 5, 349 ; 6, 53) ; moreover, the fibrin

differs in different animals (Scherer, Zimmerman, Deutschmann,
Pfliigers Archiv, 10, 501).

The following are the results of the present investigation :

—

1. Pig's fibrin dissolves in 5 per 1000 hydrochloric acid in a few
hours, ox fibrin requires several days. Pig's fibrin does not dissolve

much more quickly if pepsin is added.

2. The same is true for other acids (malic, formic, oxalic,

butyric, acetic, citric, lactic, nitric, sulphuric). Pig's fibrin always
dissolves most easily, ox fibrin least easily ; the fibrins of the sheep
and horse are intermediate.

3. Hydrochloric acid is the most powerful ; nitric, sulphuric, acetic,

and butyric acids the least.

4. Warmth accelerafes the solution.

5. Boiled fibrin is very difficult of solution.

6. The dissolved fibrin is a proteid which is precipitated by neutrali-

sation.

7. Fibrin does not appear to contain within itself a fibrin-dissolving-

ferment.

It thus is seen that the mere solution of the fibrin is no trust-

worthy test for a proteolytic enzyme. If, however, there is no other

available, due attention must be paid to the source of the fibrin, the

strength of the acid used, and the time taken for solution; a large

number of control tests must be employed. W. D. H.

Haemocyanin. By A. B. Griffiths (Compt. rend., 114, 496).

—

Blood of Homarus, Sepia, or Cancer is precipitated by magnesium
sulphate, and the precipitate dissolved in water, reprecipitated by
alcohol, purified, and dried at 60°, and finally in a vacuum. The
analyses of specimens thus prepared from different sources agree

well, and lead to the empirical formula C867Hi363lS'223CuS40258. Haemo-
cyanin is more stable than haemoglobin. Jn. W.

Blue Colouring Matter in the Blood of Crustacese. By F.

Heim (Compt. rend., 114, 771—774).—Haemocyanin, the blue colour-

ing matter formed by the action of air on the almost colourless blood

of the Crustaceae, is usually described as a proteid analogous in

properties and function to the hcemoglobin of the Vertebrata. It

is also said to contain copper as an essential constituent, and to be

the only proteid in the blood of Crustaceae.

The author confirms the statement that it exists in two states, re-

duced and colourless, oxidised and coloured. The combination with

oxygen is destroyed by exposure in a vacuum, passage of an inert

gas, action of reducing agents, &c.



PHYSIOLOGICAL CHEMISTRY. 89^"

Contrary to the usual statement, the author finds that the blood of
the Crustaceae contains serum identical in its properties with that of

the Vertebrata, and paraglobulin derived from the serum. Dialysis
consequently yields a mixture of haemocyanin with a large quantity
of serum, and not pure haemocyanin.

Copper is not an essential constituent of hsemocyanin ; although
present in the lobster, it does not occur in the crab, hermit crab, cray-

fish, sea crayfish, and about half the Crustacese.

Direct estimation shows that the quantity of available oxygen
present in haemocyanin is not gi^eater than that present in water.

Attempts to isolate pure haemocyanin were not successful, and it is-

doubtful whether it is really a proteid. It diJffers essentially from
haemoglobin in the absence of a metal as a necessary constituent of

its molecule and in its feeble absorption coefficient for oxygen ; it does-

not crystallise, does not combine with carbonic oxide, and does not
resist putrefaction. The so-called haemocyanin observed by Fredericq
in the putrefied blood is blackish, and not blue, and has none of the^

properties of haemocyanin. It is analogous to melanin, and is formed
also in the putrefaction of hepatic tissue. C. H. B.

Physiological Chemistry.

Unorganised Ferments. By G. Tamm^nn {Zeit. physiol. Ghem.j.

16, 271—328).—Whereas mineral acids further all hydrolyses, the
enzymes only act on particular materials, some producing hydrolysis--

of starch, others of proteids, and so forth. The hydrolysis produced
by acids is complete ; that produced by enzymes (with certain excep-
tions—invertin, rennet) is usually incomplete, especially if the
quantity of material to be acted on is large. This is due to the fact

that during its activity the ferment is converted into an inactive-

modification, and the transformation usually occurs before the fer-

ment reaction is completed. This change is brought about by the
products of the ferment action ; removal or dilution of these pro-
ducts, or elevation of temperature, allows the ferment action to con-
tinue, as by these means the inactive is reconverted into the active

modification. Too high a temperature, however, changes the ferment
in such a way that it is not possible to obtain from it again the
active modification. W. D. H.

Unorganised Ferments. By J. Jacobson {Zeit. physiol Chem.^
16, 340—369).—Soluble ferments, in addition to their specific action,

have in common the power of liberating oxygen from hydrogen
peroxide. The ferments specially investigated in the present
research were emulsin, diastase, and pancreatin. The influence of

elevated temperature in destroying the activities of the ferments-

difPerentiates their two actions ; at a certain temperature (differing-
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in different ferments, and according to whether thej are in a dry or
dissolved condition), the power to decompose hydrogen peroxide is

lost ; the specific action of the ferment is usually weakened at this

temperature, bat it is not destroyed until a higher temperature is

applied.

Alkali up to 0*12 per cent, augments the oxygen-liberating activity

of the ferments ; a percentage of 0'2o destroys it. Hydrochloric
acid of a strength of 0*008 per cent, lessens, and of 0*035 destroys,
this activity.

The influence of a very large number of inorganic and organic
compounds in this direction was also tried; and the results are given
in detail. There appears, however, to be no general conclusion to be
drawn from these experiments: some hinder, some accelerate, and
others have little or no influence ; it is not possible to class these
according to their chemical constitution. W. D. H.

Glycolysis in Blood. By M. Arthus (Compt. rend., 114,
605—608).—Glycolysis in blood is a phenomenon of chemical fermen-
tation and is not due to the development of microorganisms ; it takes
place in blood collected aseptically in sterilised vessels. The
presence of actually living elements in the blood is not necessary, for

the destruction of the sugar takes place in serum or oxalated plasma
free from globules, in blood diluted with several volumes of water,

and in blood which, after being kept for 24 hours at 15°, is mixed
with 1 per cent, of sodium fluoride. The glycolytic ferment does not
preexist in living blood, but is formed outside the blood vessels at

the expense of the elements of the envelopes of the white corpuscles.

Its formation seems to be a consequence of the extravascular life of

these corpuscles. Fresh blood shows very little glycolytic power,
but this power gradually develops when the blood is kept. Addition
of sodium fluoride to freshly drawn blood prevents the development
of the glycolytic ferment, but does not prevent its destructive action

on sugar if time has been given for the development of the ferment
before the addition of the fluoride. Sodium oxalate has a similar effect.

The action of the ferment is very feeble at 0°, but becomes more
energetic as the temperature rises, and is strongly marked at 40° to

50° ; at 55'', the ferment is destroyed. It will be seen that the

glycolytic ferment behaves in many ways similarly to the fibrin fer-

ment : glycolysis will continue for several days at 10° in defibrinated

aseptic blood, and for several weeks in aseptic oxalated blood. Direct

experiment shows that the apparent absence of glycolysis when the

blood is first drawn is not due to a compensating development of

sugar from glycogen or other substances ; it is due to the fact that

the glycolytic ferment does not preexist in the blood, but is formed
after the latter is removed from the blood vessels. C. H. B.

Fermentation of Blood. By Berthelot and G. Andr^ (Compt.

rend., 114, 514—520).—The experiments were made with defibrinated

bullock's blood of sp. gr. 1*045 at 15°, and fermentation was allowed

to continue for 130 days, at first at a temperature of 35°, and towards

the end at 45°. The products under these conditions are carbonic
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anhydride, ammonia, traces of hydrogen sulphide, volatile fatty acids,

and non-volatile nitrogenous compounds. The liquid retains the
reddish-brown tint of altered blood. The following table shows the
composition of 1000 c.c. of the original defibrinated blood, exclusive

of inorganic salts and water, together with the composition of the
products :

—
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Brown, insoluble substance. . .

.

Nitrogenous acids

Compounds soluble in alcohol .

Compounds insoluble in alcohol

C.

4 -02

18-88
25-76
2-86

51-92

H.

0-50
3-02
4-08
0-46

8-03

N.

0-56
3-66
5-00
0-52

9-74

1-06

11 12
19-02
1-24

32-44

No volatile nitrogenous bases are formed, nor any alcohol or acetone

;

but traces of a pungent compound, probably a thioaldehyde, and of a

volatile substance with a eamphoraceous odour were observed.

It will be noticed that whilst the total weight of the carbon com-
pounds in 1000 c.c. of blood was 162 "^ grams, the total weight of the

products was 202*7 grams. The increase of 40"3 grams is due solely

to oxygen and hydrogen, which, moreover, have been assimilated in

the proportions in which they exist in water. Further, two
molecules of water have been assim.ilated for each molecule of am-
monia formed ; this ratio is characteristic of the nitriles. On the

other hand, the formation of ammonia and carbonic anhydride in

equivalent proportions, a relation characteristic of the ureides, would
indicate the assimilation of one molecule of water for each atom of

nitrogen. The ureides, however, require the assimilation of a mole-

cule of water before decomposing by further hydrolysis in the

manner of urea. One-third of the total nitrogen remains in solution

in the form of stable nitrogen compounds.
It is noteworthy that one-twelfth of the carbon is evolved in the

form of carbonic anhydride, and one-third of the remainder is con-

verted into fatty acids, and two-thirds into amido-compounds.
The comparative simplicity of these relations is of considerable

interest. C. H. B.

Formation of Glycogen from different Sugars. By C. Voir,

J. G. Otto, A. C. Abbott, G. Lusk, and F. Voit (Zeit. Biol, 28,
245—292).—From the examination of previous and the present re-

searches on glycogen formation in the liver, it is believed that glycogen
may originate in two ways : first, it is a temporary store of carbo-

hydrate food, and, secondly, it may be the result of proteid meta-
bolism. The present research was performed on animals (rabbits,

liens) in which the hepatic glycogen had been reduced to a minimum
by starvation, and relates chiefly to the former of the two sources of

glycogen just alluded to. The estimation of the glycogen was per-

formed either by Briicke's or Kiilz's method. Large doses of different

sugars were given. Dextrose, laevulose, cane sugar, and maltose in-

creased the hepatic glycogen ; lactose and galactose did not, or only

very slightly.

The change which these sugars undergo in the alimentary canal

was then investigated ; cane sugar and maltose are inverted.

Laevulose, lactose, and galactose are absorbed as such, and after
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large doses pass as sucli into the urine. The liver appears unable to

form glycogen from sugars which, like lactose and galactose, do not

pass into the condition of either dextrose or laevulose. In fact, these

appear to be the only forms of sugar which, when present in the blood,

lead to the storage of glycogen in the liver. When subcutaneously

injected, the hepatic glycogen rises in amount. H^o other form of

sugar behaves in this way. Regarding leevulose, the liver cells must
either form glycogen from it direct, or after previously changing it into

dextrose. The latter possibility would not be improbable, as E.
Fischer has shown ; moreover, the action of the cells of the mammary
gland in converting dextrose into lactose is somewhat analogous.

W. D. H.
The Behaviour of Milk Sugar in a Diabetic. By F. Yoit

(Zeit. Biol., 28, 353—360).—A diabetic patient was taking strict

diet, and the amount of sugar in the urine reduced to a low ebb. On
one occasion 100 grams, on another 150 grams, of milk sugar was
administered ; the sugar in the urine at once went up. A pure
culture of Saccharomyces apiculatus was added to the urine, and fer-

mentation allowed to go on. After a few days' fermentation, the

urine contained no sugar. This fungus causes the alcoholic ferment-
ation of glucose, but not of lactose. Thus there was no lactose in the
urine. The dose given was not large enough to cause the appearance
of this sugar in the urine. The explanation given of what had
occurred is the following:—Before the sugar was given, the small
amount of diabetic sugar in the urine must have originated from
proteid metabolism. Lactose appears in the urine more readily than
any other form of sugar, not because it is burnt in the organism with
greater difficulty, but as it is a form of sugar from which it is not
possible for the liver to make glycogen, its " assimilation limit " is

low, and so passes unused into the urine. In fact, in diabetics it

appears to be more readily burnt in the body than dextrose, and takes
the place of some of the dextrose originating from proteid metabolism.
Hence, when lactose is given, a large quantity of dextrose remains
unburnt, and passes as such into the urine. W. D. H.

Transformation, in the Animal Economy, of Sulphanilic
Acid into Sulphanilocarbamic Acid. By J. Yille (Gompt. rend.,

114, 228—231).—Sulphanilic acid was administered to dogs with
their ordinary food ; from the urine, part was recovered as an alkaline

sulphanilate, and part as alkaline sulphanilocarbamate. This corre-

sponds with the formation of taurocarbamic acid from taurine under
similar circumstances (Salkowski, Ber., 6, 744).

For the extraction of the sulphanilocarbamic acid (Abstr., 1891,
1066), the urine is evaporated to a syrup, and treated with four or
five times its volume of absolute alcohol. After standing for 24 hours,
the precipitate is collected, washed with alcohol, and dried over sulph-
uric acid in a vacuum. It is then dissolved in a small quantity of
water, and an excess of dilute sulphuric acid and alcohol is added.
The precipitate is filtered off, and the filtrate evaporated over sulph-
uric acid to a syrup ; this is diluted with water, neutralised with
barium carbonate, filtered, and the barium precipitated by the calcu-

3^? 2
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lated amount of sulplrnric acid. Hydrochloric acid is removed by
silver carbonate, and the liquid treated with hydrogen sulphide, filtered,

and evaporated. The acid is dissolved out from the residue with
absolute alcohol, the alcohol evaporated, and the residue decolorised

by treatment with animal charcoal in aqueous solution, and finally

evaporated over sulphuric acid in a vacuum.
Sulphanilocarbamic acid thus obtained crystallises in feathery

plates, very soluble in water and absolute alcohol, completely in-

soluble in ether, chloroform, and benzene. The aqueous solution is

decomposed by sodium hypobromite, with abundant evolution of

nitrogen. When heated in a closed vessel at 135—140"" with an
excess of baryta-water, it decomposes with evolution of ammonia and
formation of barium carbonate and sulphanilate.

Sulphanilic acid is obtained in brilliant, rhombic plates from the
filtrate from the first alcoholic precipitation. W. T.

Decomposition of Fibrin, Gelatin, Peptone, and Asparagine
la the Human Body. By L. Gkaffenberger (Zeit. Biol.^ 28,318—
844).—This investigation was undertaken in connection with Voit's

theory of floating proteid, to ascertain when the greatest rise of urea
excretion occurred after the ingestion of nitrogenous material. The
urine was collected at intervals of two hours ; the diet was fixed, and
on different occasions fibrin, gelatin, peptone, and asparagine were
taken in addition. After taking fibrin, the increased output of nitro-

gen accounted for 49 "2 per cent, of the fibrin taken. The greatest rise

in urea occurred in the second period (that is, the third and fourth
hours) after the meal. It fell somewhat in the third period, and
after that fell rapidly. With gelatin, the same occurred, except that

the fall after the fourth hour was more rapid. With peptone, the
increase was as marked in the third as in the second period. With
asparagine, there was a second rise, more marked than the first, in the
fourth and fifth periods. W. D. H.

Influence of "Water and Sodium Chloride on Nitrogenous
Excretion. By D. Dubelir {Zeit. Biol., 28, 237—244).—Three
experiments on a dog are recorded. The animal being in a state of

nitrogenous equilibrium, it was found that water increased the volume
of the urine, but did not alter the output of nitrogen. Sodium
chloride also increased the volume of the urine, and lowered the
excretion of nitrogen by 9 per cent. W. D. H.

Physiological Action of Gallic and Tannic Acids. By C. T,
MoRNER {Zeit. physiol. Ghem., 16, 255—267).—Baumann and
Wolkow (Abstr., 1891, 1129) have shown that homogentisic acid

which occurs in the urine in cases of alcaptonuria, reduces an am-
moniacal solution of silver nitrate, and this reaction serves for the
estimation of the acid. The present investigation shows that it may
also be applied to the estimation of gallic acid in the urine. By its

means, a percentage of O'OOl of gallic acid, artificially mixed with the

urine, can be recognised. The amount of ammonia used was 1 c.c.

of the concentrated solution (or 3 c.c. of the 10 per cent, solution) to
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10 c.c. of urine. The end reaction was ascertained bj testing with
hydrochloric acid the filtrate off from the reduced silver. From
comparative experiments with normal urine, it is foand necessary to

deduct 1'3 c.c. of the silver solution used for 50 c.c. of urine.

When gallic acid is given by the mouth (to human beings and
dogs) in small quantities, none appears in the urine ; but, given in

larger quantities, a certain amount passes as such into that secretion

;

thus, when 6, 4, 2, and 1 gram respectively are administered, 30, 20,

5, and 2 per cent, respectively appear in the urine. When tannin

is given, none reappears as such in the urine ; it seems to be

entirely destroyed in the body ; when large doses are given, how-
ever, a small quantity of gallic acid is found in the urine; when 8 to

10 grams are administered, only 1 per cent, is found as gallic acid in

the urine.

Pyrogallol is not found. This coincides with some previous work
of Stockman's (Brit. Med. /., 1887, 1077). W. D. H.

Choline, Neurine, and Allied Compounds. By E. Schmidt
(Annalen, 267, 249—254).—On comparing the chemical constitutions

of choline, muscarine, betaine, and neurine, it is at once evident tha.t

apparently small differences in chemical composition and in structure

have a very considerable effect on the physiological action of the com-
pounds in question. In the case of neurine, OH'NMea'CHiCHo, for

example, it would seem that its poisonous action is closely connected
with the presence of the vinyl group ; consequently, it might be
supposed that a compound of like nature, but containing an acetenyl
in the place of the vinyl group, w^ould be an equally powerful, or

even a more powerful, poison. This view was put to the test of

experiment, and found to be correct. AcetenyltrvmethylammoniuTn
hydroxide, OH-NMca'CiCH (compare Bode, this vol., p. 806), is a
more virulent poison than neurine ; on injecting only 1 milligram
of this substance into the vein of a cat, respiration and the action
of the heart immediately cease. Allyltrimethylammoyiium hydroxide,

OH*]S'Me3"CH2'CH!CH2 {loc. cit.), on the other hand, is a relatively

non-poisonous substance.

In order to ascertain the influence of the position, and of the
number, of hydroxyl groups on the physiological action of compounds
such as choline and muscarine, attempts were made to prepare iso-

choline, OH-NMca'CHMe-OH, but without success ; isomuscarine,

OH'N'Me3-CH(OH)-CH2'OH, was, however, obtained without much
difficulty (loc. Ci7.),and was found to have a strongly poisonous action,

but quite a different one, in many respects, from that of muscarine.

F. S. K.

Chemistry of Vegetable Physiology and Agriculture.

New Method of Yeast Purification. By J. Effront (Bull. Soc.

Chim. [8], 6, 705—709; compare Abstr., 1891, 1532).—A complete
temporary arrest of cell formation is caused by the addition of aiji alkali
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fluoride (300 milligrams per 100 c.e. of wort), and yeasts so treated

may be preserved for six montlis. On transference of the yeast to

ordinary wort, the reproductive activity and the rate of alcohol forma-
tion increase ; the results vary with the species of yeast employed,

S. cerevisice affording the best results. Larger amounts of fluorides

destroy the lactic and butyric bacilli, with but temporary effect on
the yeast cells. Making use of the fact that the reproductive power
of S. cerevisice is much more enhanced by fluorides than that of S.

Pastoriamis, the author finds that the treatment of three successive

generations of mixed yeast cells, as above described, is sufficient to

eliminate the latter variety. A comparative fermentation of a wort
which with ordinary yeast lasted three days, but in the case of the

same yeast, treated as above, was protracted during three weeks,

resulted in favour of the prepared yeast, as judged by the density,

limpidness, and taste of the beer. T. G. IN".

Conditions influencing the Action of Fluorides on Fer-
mentation. By J. Effront (Bull. Soc. Chim. [3], 6, 786—793;
compare preceding abstract).—The author details several experiments
tending to prove that, in order to influence most favourably the sup-

pression of the lactic and butyric fermentations, the wort to which
the fluorides are added should be slightly acid, and that healthy

development with increased reproductive activity of the yeast is

assisted by the presence of alkaline phosphates, the maximum effect

being attained at a temperature of 50—60°. T. G. N.

Nitrification in Organic Media of Acid Reaction. By E.

Chuard {Gompt. rend., 114, 181—184).—Turf-earth contains no
nitrogen as nitric acid when freshly taken from its natural position.

By exposure to the air, nitrification takes place to such an extent that

a sample, containing no nitric acid to begin with, in the course of a
twelvemonth was found to contain 0*298 per cent. NjOs.
The addition of chalk or potassium carbonate was found to exert a

retarding effect on the nitrifying process ; calcium sulphate exerted a
similar action.

The nitrification, therefore, differs essentially from that taking place

in arable soils, where a neutral or alkaline medium and comparative
freedom from organic matter favour the process.

Whether the difference is due to the action of a different organism,
or whether the process of nitrification is different from that obtaining
in arable soils, has not yet been determined.
Encouraging results have been obtained by using turf-earth as a

manure for vines, where it is essential to employ dressings rich in

oi'ganic matter.

A cultivation of the organism in inorganic liquids has yielded a
product in 10— 15 days which gives the diphenylamine reaction ; but
no active nitrification, similar to that of the organism from arable

soil, has been obtained. W. T.

Comparative Nitrification of Humus and Undecomposed
Organic Matter. By P. Pichard {Gompt. rend., 114, 490—493;
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compare this vol., p. 656).—Humus is not readily attacked by nitrify-

ing agents. The actual amount of nitrification is increased by the

addition of calcium carbonate and sulphate, which hinder the

volatilisation of the ammonia. The sulphate, however, can only be

used for dry, porous soils, as in most soils the sulphide to which it is

liable to be reduced is not reoxidised, and exercises, therefore, a
i-etarding influence on the nitrifi^cation. In soils manured with un-
decomposed organic matter, such as seed-cake, the nitrification is

much more rapid, and is still further facilitated by the addition of

calcium sulphate. The proportion of nitrogen nitrified in vegetable

soils containing 3—5 grams of organic nitrogen per kilogram is

increased by diluting the soil with granitic sand, probably by facilitat-

ing aeration. In spite of the slow nitrification of humus, the amount of

nitrates formed in sandy soils, poor in calcium salts, would be enough
for the needs of the vegetation, were it not for the washing action of

the rain. To increase the amount of nitrification, humus soils must,
therefore, be mixed with calcium carbonate, a small amount of sulph-

ate, and clay, or manured with compost mixed with calcium sulphate

and loam. Jn. W.

Soluble Colouring Matters produced by Bacteria in Distilled
Medicinal Waters. By L. Viron (Gompt. rend., 114, 179—181).

—

Three pigments have been isolated from dark-green orange-flowei-

water. One of these dissolves in water with a light- violet coloratiou,

rapidly becoming brown in the air. It is without action on carbazole

dissolved in concentrated sulphuric acid ; by nitric and hydrochloric
acids, its colour is changed to red. The second pigment dissolves in

concentrated alcohol with a yellow colour ; it is not influenced by
nitric and hydrochloric acids, but, with carbazole in sulphuric acid, it

gives a violet-blue coloration and then an indigo-blue precipitate.

The third pigment is insoluble in methyl and ethyl alcohols, but
dissolves in water with a fine, green coloration. It gives no reaction

with the acids or carbazole. These colouring matters have been
produced by the action of micro-organisms, which have been isolated

by the author. The organism producing the first pigment is con-

sidered to be a variety of Micrococcus cyaneus. The organism yielding

the yellow pigment has been named Bacillus auraiitii. A third

organism consists of small, spindle-shaped bodies, which tint gelatin

green by reflected light but yellow by transmitted light ; the pigment
communicates an intense green coloration to water. An organism
met with in much-altered waters produces a yellowish-green fluores-

cent coloration ; it resembles Bacillus fluorescens liquefaciens.

W. T.

Vegetable Cell Membranes. By E. Schulze {Zeit. physiol.

Chem., 16, 387—438).—The vegetable cell wall has a complicated com-
position. Some of the constituents, when heated with dilute mineral
acids, easily yield galactose, mannose, arabinose, and xylose ; others
are not converted into glucoses unless concentrated mineral acids are

employed, and the heating continued for some hours. The first group
are named hemi-celluloses ; the second, celluloses. One of the latter

(dextroso-cellulose) yields dextrose, and is of wide distribution. In
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some cases, celluloses yield mannose and xylose. The constituents of

the coll wall are polymeric anhydrides of glucoses. It is impossible
to say whether all these substances are merely mixed together or in a
state of combination. Due regard must be paid to the probability

that the reagents employed considerably alter the various materials

present in the natural condition. W. D. H.

Occurrence of Mannitol and Sorbitol in the Fruit of the
Cherry Laurel. By C. Vincent and Delachanal (Gompt. rend.,

114, 486—487).—Fully ripe cherry laurel fruit, gathered in Septem-
ber, was pounded into a paste, mixed with water, and allowed to

ferment for some days. The mass thus obtained yielded a dark-red
liquid, which, after clarification with lead acetate and removal of

excess of lead, was concentrated in a vacuum to a syrup from which
mannitol soon crystallised in characteristic long, silky needles.

The remaining syrup was treated with alcohol to precipitate the

dissolved mannitol, the alcohol distilled off, and the residue treated

with sulphuric acid and benzaldehyde. The resulting sorbitol

benzoic acetal was then hydrolysed with dilute sulphuric acid, the
acid removed by baryta, the sorbitol extracted with ether, and the
ethereal solution evaporated in a vacuum to a syrup and allowed to

crystallise. The sorbitol thus obtained was identical with that pre-
pared from mountain ash berries. Jn. W.

Occurrence of Guanidine in Plants. By E. Schulze (Ber., 25,
658—661).—Vetch-seedlings, which had grown for three weeks in

the dark, were dried, powdered, and digested with 92 per cent,

alcohol. The filtered extract was distilled, the residue treated with
water, and some tannin, and then lead acetate added. The precipitate

was filtered olf, and to the filtrate a solution of phosphotungstic acid
added, and the precipitate collected, washed with dilute sulphuric
acid, dried between filter paper, and decomposed with cold lime-water.

The filtered solution was freed from lime by means of carbonic
anhydride, again filtered, neutralised with nitric acid, and concen-
trated on the water-bath ; crystals separated out which were shown
to be identical in their properties with guanidine nitrate. 1 gram
was obtained from 3 kilos, of dried seedlings. Lessen has shown that

guanidine is formed in small quantity by the oxidation of prote'ids,

and it may perhaps hav'e thus been formed in the seedling plant ; it

does not occur in vetch seeds Avhich have not germinated.

C. h\ B.
Vegetation of the Vine. By L. Boos and E. Thomas {Gompt.

rend., 114, 593).—During the first 10 or 12 weeks of vegetation, a

saccharose exists in the leaves, sap, and even the grape, contrary to

the opinion of Petit. This saccharose disappears during the fourth
month of vegetation ; the organs specified then contain a mixture of

sugars, in which glucose predominates. The increase in the absolute

iiaount of sugar does not correspond to diminution in acidity, and
fience it is not always true that the acidity of fruits diminishes in

proportion to the approach of ripeness. The diminution in the

absolute acidity is observed at the moment when the amount of
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levulose perceptibly increases in the fruit. At this point, the rotatory

power changes in sign, and the laevorotatory power increases until the

fruit is ripe, when it is practically identical with that of invert

sugar. C H. B.

Ammonia in Rain-water and in the Atmosphere. By A. Muntz
(Gompt. rend., 114, 184—186).—The author upholds the deductions

drawn from determinations of the amount of ammonia, in rain-water

in tropical regions given in a previous paper (this vol., p. 381). He
points out that the objections to these conclusions brought forward

by Albert-Levy (this vol., p. 381) are founded on observations taken

in the neighbourhood of Paris, and quotes the results of Angus Smith,

of Boussingault, and of the Rothamsted observations in support of

the average value (0'50 milligram) of the ammonia per litre of rain-

water adopted by the author for temperate climates. W. T.

Experiments on the Growth of Wheat in a Sterile Siliceous

Sand. By A Pagnoul (Ann.Agron., 17, 538—544).—For the results

of the 18y0 experiments, see Abstr., 1891, 104. In 1891, similar

experiments were instituted, cylinders of impermeable ware 13*6

inches high and of 120"64 sq. in. section being employed. The fol-

lowing results were obtained :

—

1. Nitric nitrogen versus ammoniacal nitrogen.—When potassium

chloride and soluble phosphate of lime were supplied as well, sodium
nitrate was slightly better than its equivalent of ammonium sulphate,

the respective yields of grain being in the ratio of 64-3 to 55*4.

2. Whereas the omission of potash reduced the yield in the ammo-
nium sulphate pots in the proportion of 26 to 10, where sodium
nitrate was employed, the reduction in yield by omitting potash was
only in the proportion of 13 to 10. Potash increased the weight of

the individual grain from 10 to 17 in the ammonium sulphate pots,

from 10 to 14 in the sodium nitrate pots.

3. The addition of magnesium sulphate to the other chemical
manures produced no efFect.

4. Arable soil—containing CaCOg, 5-515
; P2O5, 0-220 ; K2O, 0-297

;

MgO, 0-297; and N, 0*139— was tried against the sterile sand. The
soil pots were manured, once only, with sodium nitrate, containing
0100 gram N, and superphosphate, containing 0-100 gram P2O5.

The sand pots were manured 20 times during the season, each
receiving in the aggregate sodium nitrate containing 2 grams nitro-

gen and superphosphate containing 2 grams P2O5. Under these con-

ditions the yield of grain in the soil was only 57 per cent., and of

straw 68 per cent., of that in the manured sand. The grain grown in

soil contained 1293 per cent, proteids, that in manured sand 16*77

per cent.

In the ammonium sulphate experiments the ratio of grain to straw
was 55 to loo, and in the sodium nitrate experiments 64 to 100. These
are both high yields, due to the abundance of soluble phosphate
supplied in ih.e manure. J. M. H. M.
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Analytical Chemistry.

Extraction Apparatus. By J. T. Willard and G. H. Failyer
(Chem. Centr., 1892, i, 4; from /. anal. Chem., 5, IS'o. 8).—The
apparatus is easily understood from the figure. D is the lower end of

the condenser, which is widened and ground to fit the upper part of
the extractor; the lower end of the latter is ground to fit the flask.

The substance is placed in the side " pocket " C, and the siphon is

loose. This must be bent as indicated, in order to prevent the

extracting liquid from passing up the inner side by capillarity,[^and so

over the bend and into the receiver before the " pocket " is full.

J. W. L.

Use of Bromic Aeid in Quantitative Analysis. By W. Feit
and K. Kubierschky {Chem. Zeit., 15, 351—852).—The authors have
found that bromic acid, or, what amounts to the same thing, a solu-

tion of potassium bromate in dilute sulphuric acid, from which any
free bromine may be expelled by boiling, is a very handy laboratory

reagent. It acts as a powerful oxidiser, and the liberated bromine
may be ver}'' readily expelled by boiling. The authors proceed in the

following manner :—-An accurately-measured excess of the bromate
solution, which must contain excess of sulphuric acid, is put into a
200-c.c. flask, the substance is added, and the whole gradually
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heated to boiling. After about five minutes, the bromine will be

practically expelled, and no notice need be taken of a trace of a yellow

colour. After cooling, the liquid is made up to the mark, and the

excess of undecomposed bromic acid is estimated in an aliquot part of

the liquid by means of potassium iodide and sodium thiosulphate.

The authors communicate some very successful quantitative experi-

ments. Hydrogen sulphide is oxidised to sulphuric acid and water.

Sulphurous anhydride and hydrogen thiosulphate are also completely

oxidised to sulphuric acid and water. Nitrous acid is oxidised to

nitric acid, and oxalic acid is oxidised to carbonic anhydride and
water.

The process may also be applied to ferrous salts. As the ferric

compound obtained would interfere with the iodometric estimation,

it must first be removed by a cautious addition of sodium carbonate.

After making up to the mark and allowing to settle, the bromate
may be estimated as usual after acidifying with sulphuric acid.

The authors have every reason to believe that bromic acid may
become a useful reagent in the synthesis of organic compounds.

L. DE K.
Estimation of Fluorine. By A. Carnot {Compt. rend., 114, 750
—753).—The substance is heated with sulphuric acid and a large

excess of silica in a carefully dried apparatus, and the silicon fluoride

evolved is absorbed in a 10 per cent, solution of potassium fluoride,

the end of the delivery tube being under mercury at the bottom of

the vessel containing the fluoride solution. Potassium silicofluoride

forms, and its precipitation is made more complete by adding an
equal volume of alcohol of 90 per cent. ; the precipitate is w^ashed

with alcohol and dried at 100° on a weighed filter.

The quantity of substance taken should not contain more than
0*100 gram of fluorine, and it must be intimately mixed with not

less than 10 times as much finely-divided silica as there is fluorine

present. About 40 c.c. of pure concentrated sulphuric acid is added,

and the mixture is heated at about 160° in a carefully dried flask of

150 c.c. capacity, a slow current of dry carbonic anhydride being
passed through the apparatus. The exit tube is furnished with a bulb
to arrest any drops of sulphuric acid that may be spurted over, and if

the substance contains chlorine, a tube containing anhydrous copper
salphate must be attached. Care must be taken that all the mate-
rials are free from fluorine, and, if necessary, a blank experiment may
be made.

In order to estimate silica as well as fluorine, a known weight of

pure silica is added to the substance, and the silica is determined
partly by calculation from the weight of silicon fluoride and partly
by direct separation from the residue in the flask, the weight of silica

added being of course deducted. C. H. J3.

Precipitation of Phosphorus from Solutions of Iron and
Steel. By R. Hamilton (J. Soc. Ghem. Ind., 10, 904—906).—
Shimer (Abstr., 1889, 76) suggested that the incomplete precipitation

of phosphorus was due to incomplete oxidation, and proposed to

render all the phosphorus precipitable by oxidising the solution with
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potassium permanganate. The experiments recorded in this paper
would appear to show that this view has much to commend it. They
show (1) that the carbonaceous matter in a solution of iron does not
prevent the complete precipitation of properly oxidised phosphorus
as ammonium phosphomolybdate

; (2) that the reason of the incom-
plete precipitation of phosphorus from a nitric acid solution of iron,

which has not been evaporated to dryness and roasted, is that the
phosphorus has not all been properly oxidised ; and (3) that in such
solutions all the phosphorus can be completely oxidised and rendered
precipitable, in the wet way, by means of certain oxidising agents.

D. B.

Estimation of Phosphorus in Pig-iron by means of Braun's
Centrifugal Apparatus. By C. Reinhardt {Oheyn. Zeit., 15, 410

—

412).—The author has found it quite possible to obtain, by this pro-

cess, results which favourably compare with the gravimetric methods;
but there is a great deal of personal equation in the matter, and every
analyst should therefore fix his own coefficient, namely, the factor

to be used in reducing the volume of the phosphomolybdate precipi-

tate to percentage of phosphorus. L. T)E K.

Volumetric Estimation of Phosphoric Acid. By M. Spica

(Gazzefta, 22, i, 117—123).—The author employs the following pro-

cess for estimating phosphoric acid in chemical manures. The
weighed sample is cautiously heated with concentrated sulphuric acid

in a small porcelain capsule until almost all the sulphuric acid is

driven off; all the phosphoric acid is now in the free state, and is

extracted from the residue by absolute alcohol, the metals remaining
as sulphates insoluble in alcohol. The alcoholic solution is now fil-

tered and evaporated on the water-bath to expel the alcohol. The
residue is dissolved in water, rendered exactly neutral with soda,

made up to a known volume, and an aliquot part taken for the titra-

tion. The solution is titrated in the cold with standard potassium
ferric alum solution. On running in the ferric solution, a white pre-

cipitate of ferric phosphate separates. Aqueous salicylic acid solu-

tion is used as the indicator ; an amethyst colour is produced when
excess of iron is added. The solution must be exactly neutral when
titrated, for if it be alkaline, ferric hydroxide will be precipitated,

whilst, if acid, part of the ferric phosphate will be dissolved. 1 c.c.

of the ferric solution may conveniently be made equivalent to 1 milli-

gram of P..O5. The results are very good. W. J. P.

Analysis of Phosphates. By J. H. Vogel (Chem. Zeit., 15,

495—499).—The author, who has made a thorough investigation of

the matter, comes to the conclusion that, in order to get a trustworthy

estimation of iron and alumina in phosphates, Glaser's process

should be used in conjunction with Stutzer's method. The first

process generally gives the results too high, on account of co-pre-

cipitated magnesia ; the second process gives the results too low, on
account of the slight solubility of the phosphates in acetic acid.

The author first throws down the aluminium and ferric phos-

phates according to Glaser's directions, but does not boil the ammo-
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niacal fluid to redissolve the magnesiura phosphate. The precipitate

is now treated according to Stutzer's plan, namely, separation of the

phosphoric acid with moljbdate and precipitation of the joint ferric

and aluminium hydroxides with ammonia. The magnesia remains in

solution. .A second precipitation frees the precipitate from any mo-
lybdate. In this way, absolutely correct results may be obtained.

L. DE K.

Estimation of Carbon in Iron and Steel. By W. Thorner
(Chem. Zeit., 15, 149).—The author strongly objects to Riirup's pro-

posal of using india-rubber connections Avhen oxidising the well-

known copper carbon mixture with sulphuric acid and potassium
dichromate. If the operator wishes to use a flask which may be
readily disconnected from the condenser, an ingenious contrivance

devised by the author may be employed. L. de K.

Detection and Estimation of Potassium Spectroscopically.
By F. A. GoocH and T. S. Hart (Amer. J. 8ci., 42, 448—459).—The
nuthors have endeavoured to improve the delicacy of the spectro-

scopic potash test by making use of more powerful flames, and by
substituting hollow coils of platinum wires for the single loop.

Such coils are easily made by winding the wire somewhat obliquely

around a rod of suitable size, pressing the coils close together, and
joining the free ends into a twisted handle. The size of the coils

is adjustable without difficulty, so that each coil may be made to hold
almost exactly any appropriate amount and to take up this amount
with very little variation in successive fillings, provided only that

the precaution be taken in the process of filling to plunge the coil

while hot into the liquid and to keep its axis inclined obliquely to

the surface of the liquid while withdrawing it. In these coils we
have simple means of taking up known amounts of solution, and
this may be evaporated with little danger of loss of solid mate-
rial by holding the handle of the coil across the flame with the coil

proper at a safe distance outside. The burner used in heating the

coils is of the Moencke pattern, and gives a powerful flame 3 cm. wide
at its base. The authors generally adjust the flame to a height of

20 cm., and introduce the dried coil just within the outer mantle on
the side next the spectroscope, with the axis transverse to the slit of

the spectroscope and the handle across the body of the flame.

The spectroscope recommended is a well-made single-prism instru-

ment provided with a scale and a movable observing telescope, so

that different portions of the spectrum may be viewed or cut off at

will. The slit is adjustable, but, for measuring its width, the authors
have been obliged to have recourse to the device of closing it upon
wires of known gauge. If a quantitative estimation is intended, a

standard solution of potassium chloride, containing 0'002 milligram of

potassium to the coilful, is tested in the apparatus, and the liquid

under examination is diluted until its potassium line is of the same
brightness as that gi^en by the same quantity of the standard solu-

tion. The calculation presents, of course, no difliculty. If the sub-

stance contains sodium, this causes a remarkable increase in the
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brightness of the potassium line, the maximum effect being reached
when it exceeds the potassium by 100 to 1. In this case, a judicious

(luantity of sodium chloride should be added to the standard solution.

Too large a proportion of sodium chloride in the sample is, however,
undesirable, and may be got rid of by precipitation with alcohol.

To ensure success, it is essential that the eye of the observer should
be kept as near as possible in the same condition of sensitiveness and
in the same position in making the comparisons, and to accomplish
this it is best to hold the eye at the observing telescope during the
entire interval between the exposures, to shade it carefully by the

hand or otherwise, to cover the eye not in use, to cut off all direct

sunlight from the work-table, and to light the comparison scale of

the spectroscope to the faintest possible visibility in order to fix

exactly the position in which the line is to be sought.

The test analyses are encouraging. Though not accurate to a very
high degree when large amounts of potassium are to be estimated, the

method offers great advantage, without much sacrifice of exactness,

in the estimation of small quantities. L. de K.

Estimation of Small Quantities of Calcium. By M. KRtJGER
(Zeit. physiol. Chem., 16, 445—452).—It is shown that Hempel's
method of estimating calcium by titration of its oxalate with potas-

sium permanganate solution is one which is applicable to such small
quantities of calcium as often have to be dealt with in the operations

of physiological chemistry. W. D. H.

Solubility of Calcium and Strontium Chromates in Dilute
Alcohol, and the Separation of these two Alkaline Earths as
Chromates. By W. Fresenius and F. Euppert {Zeit. anal. Chem.,

30, 672—680).—An aqueous solution of the chlorides (containing

preferably not more than 3 per cent.), mixed with potassium chrom-
ate, warmed to 60—70°, and mixed with one-third of its volume of

strong alcohol, gives a precipitate almost instantly when strontium is

present, but none in its absence, or only after a long time a trifling

one, which cannot be mistaken for the strontium precipitate. About
0*0004 gram of strontium chloride per c.c. appears to be the lower

limit of detection, in the presence of six times as much calcium chlor-

ide (see Llideking, Abstr., 1891, 364). A larger proportion of

alcohol should be avoided ; with 6 vols, of alcohol to 10 of the aqueous

solution, calcium chromate began to precipitate. The method can be

used only for rough quantitative separation ; 50 c.c. of alcohol of

29 vols, per cent, dissolve 0*0066 gram of strontium chromate, or

0*608 gram of calcium chromate. In alcohol of 53 vols, per cent., the

solubility is 0*44 gram of calcium chromate and 0*001 of strontium

chromate in 50 c.c.

For qualitative analysis, the two bases should be precipitated as

carbonates, the precipitate dissolved in hydrochloric acid, the excess

of acid evaporated oif, and the dilute aqueous solution mixed with

potassium chromate and one-third its volume of alcohol, and shaken.

M. J. S.
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Separation of Strontium and Calcium Nitrates by means of

Amyl Alcohol. By P. E. BrowninCx {Amer. J. Sci., 43, 50—56).—
The a;uthor, having found that calcium nitrate is completely soluble

in amyl alcohol, whilst strontium nitrate is practically insoluble, has

based on this fact a quantitative separation of the two metals. To
ensure success, the operation must be conducted as follows :—About
0'5 gram of the mixed nitrates is dissolved in the smallest possible

quantity of water and boiled with 30 c.c. of amyl alcohol until this

reaches its normal boiling point, showing that all moisture has

evaporated. The solution is then filtered from the undissolved

strontium nitrate through asbestos, and this is washed with anhydr-

ous amyl alcohol contained in a wash-bottle, the mouth-piece of which
consists of a small calcium-chloride tube passing through the stopper

and drawn out and plugged at the lower end with cotton- wool. To
make sure of a complete separation, it is advisable to dissolve the

residue in water and a drop of nitric acid, to evaporate to dryness,

and to treat the nitrate again with amyl alcohol, in the manner
described.

The strontium is finally converted into sulphate, and weighed as

such. The united alcoholic filtrates containing the calcium are

evaporated to dryness, and the residue is then also converted into

sulphate.

In accurate analysis, it must be remembered that strontium nitrate

is not absolutely insoluble in amyl alcohol. The author therefore

proposes to add 0*001 gram of strontium oxide for every 30 c.c. of

amyl alcohol employed. A corresponding amount of strontium
sulphate must, of course, be deducted from the weight of the calcium
sulphate. L. de K.

Separation of Barium from Calcium. By P. E. Browning
{Amer. J. Sci., 43, 314—317).—The fact that strontium can be sepa-

rated quantitatively from calcium by boiling the nitrates with amyl
alcohol (compare preceding abstract) naturally suggested a similar

separation of barium from calcium by the same general treatment.

The author found that barium nitrate is totally insoluble in amyl
alcohol, so no correction for slight solubility is required, as in the

case of strontium. In the separation of the latter substance from
calcium, it is necessary to have recourse to a double treatment with
amyl alcohol, in order to effect a complete separation, because the
strontium nitrate separates in plate-like masses, whilst the barium salt

is much more granular and less liable to include foreign matter, and
is, therefore, obtained pure by a single treatment.

The rapidity of execution and satisfactory character of the test

analyses seem to place the process among the good analytical methods
for the separation of barium and strontium from calcium.

L. DE K.
Estimation of Zinc by the Ferrocyanide Process. By F.

MoLDENHAUEE (Chem. Zeit., 15, 223—224).—The estimation of zinc

by means of potassium ferrocyanide, with copper sulphate paper as

indicator, is gradually superseding the old process with sodium
sulphide, but certain precautions should be taken to avoid errors.
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The standard solution of ferrocyanide is best made of such a strength
that 1 c.c. equals 0'005 gram of zinc. This solution does not keep
well, but decomposition may be retarded by the addition of 1 gram of

potassium hydroxide per litre, and keeping the liquid in the dark.
The author has investigated the influence of the presence of some
other metals which are often associated with zinc. Of the alkaline
earths and the lighter metals, there exist only two whose ferrocyanides
are quite insoluble in ammonia, namely, zinc and manganese, whilst
magnesia is sparingly soluble. In the presence of these two metals,
the amount of zinc may be found from 3 to 6 per cent, too high. The
author has therefore modified the process as follows :—2'5 grams of

the zinc ore is dissolved in hydrochloric acid, oxidised with nitri(;

acid, and, without filtering, diluted to 250 c.c, 50 c.c. of this solution
is heated and mixed with 10 c.c. of ammonia and 5 c.c. of a solution

containing, in 100 c.c, 5 grams of ammonium chloride, 5 grams of

ammonium carbonate, and 10 c.c. of ammonia. While the mixture
is cooling, 50 c.c. of the original liquid is mixed with 10 c.c. of am-
monia and carefully titrated with the ferrocyanide.

When cold, 1 c.c. of a 10 per cent, solution of disodium hydrogen
phosphate is added, which will precipitate any manganese or magnesia
as phosphate. The titration is now most carefully repeated, and will,

of course, often give a lower result than the first.

The test analysis, made on an artificial zinc ore, is very satisfactory.

L. DE K.
Estimation of Manganese in Iron and Steel. By L. E-urui-

(Chem. Zeit., 15, 149—150).—The author has modified the process as

follows :—6 grams of the sample is dissolved in acid as usual, and,
after oxidation, introduced into a litre flask. After the addition of some
sodium sulphate, water is added up to the mark, and. after settling,

the liquid is filtered through a double quick filter. 500 c.c. of the
filtrate (=3 grams of substance) is put into a 1-litre Erlenmeyer
flask, mixed with zinc oxide, heated, and titrated with permanganate.
The advantage of the process is supposed to consist in the large

quantity of material operated on. L. Bi: K.

Separation of Iron, Manganese, and Calcium by the Acetate
and Bromine Methods. By R. B. Riggs (Artier. J. ScL, 43, 135

—

140).—The author, after conducting a great number of experiments,

concludes that, in precipitating iron as a basic acetate, it is probably
better to avoid a large excess of alkaline acetate, and the precipitate

should not be digested too vigorously or too long. When the solution

is neutralised previous to the acetate separation, there is always a

danger of some of the manganese separating out as a higher oxide,

but the amount is generally trifling, and may be completely recovered

by redissolving and reprecipitating the iron.

In the subsequent separation of the manganese from the calcium,

the filtrate from the iron should be mixed with excess of ammonia and
heated, before adding the bromine, as, if the solution is cold, the

oxidation is slow and incomplete. The addition of ammonia
after the bromine has been added causes a less uniform oxidation.

To free the manganese from co-precipitated calcium, it must be re-
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dissolved in hydrochloric acid, and again precipitated with ammonia
and bromine. The calcium is finally precipitated as oxalate.

L. DE K.
Electrolytic Separation of Iron. By E. F. Smith and F. Muhr

(Chem. Centr., 1892, i, 75 ; from /. Anal. Chem., 5, 488).—If a solu-

tion of ammonio-ferrous tartrate be subjected to the action of a feeble
voltaic current (equivalent to the liberation of about 3 c.c. of oxy-
hydrogen gas per minute), the iron separates in a very compact form,
but contains some carbon. In one experiment, 0*161 gram of iron as
ferrous sulphate, with 1 gram of tartaric acid and 10 c.c. of ammonia
in 150 c.c, was subjected to such a current for 20 hours, when the pre-

cipitated iron weighed 0"165 gram. After dissolving in sulphuric
acid, titration with potassium permanganate showed 0*161 gram of
iron to be present. The method may be employed for the separation
of ii'on from aluminium. Nickel, cobalt, zinc, copper, and cadmium
are precipitated quantitatively under the above conditions.

J. W. L.
Estimation of Cobalt in Manganese Ores. By T. Moore

(Chp-m. Neivs, 65, 75—77).—Two grams of ore is fused in a covered
platinum crucible with 4 or 5 grams of potassium hydrogen sulphate ;

when the fusion becomes quiet, in 15—20 minutes, ammonium carb-
onate is added in successive small quantities, replacing the cover after

each addition until sulphuric anhydride is emitted but feebly ; the
mass is then poured on to a metal slab, and when cool is put along with
the rinsings from the crucible into 400 c.c. of boiling water. After
boiling for 20 minutes, and boiling and washing the insoluble residue
several times with hot water, the combined filtrates are heated, 30 c.c.

of acetic acid added, hydrogen sulphide passed in, and, when the iron
still remaining in solution is reduced, a strong solution of ammonium
acetate is added. The precipitated sulphides of nickel and cobalt,

after being well washed, are calcined at a temperature just sufficient

to destroy the filter, and are dissolved in a few c.c. of hydrochloric
acid, and converted into sulphates by evaporation with sulphuric
acid. The two metals are then deposited together electrolytically in
the usual manner, and, their weight having been determined, they are
redissolved and separated, preferably by precipitating the cobalt as
phosphate.

A second method, based on the fact that cobalt alone absorbs
oxygen to any appreciable extent in the presence of citric acid, is

conducted by evaporating 2 grams of ore to dryness with hydro-
chloric acid, then mixing with 3 grams of citric acid dissolved in 3 or
4 c.c. of ammonia, and, if necessary, acidifying with hydrochloric
acid ; after heating with 2 or 3 c.c. of water and allowing it to cool,

the solution is transferred to and agitated in a modified Bunte's gas
burette, the amount of oxygen absorbed being subsequently noted
with every precaution. D. A. L.

Estimation of Molybdenum. By E. Pochard (Compt. rend.,

114, 173—175).—Hydrogen chloride is passed over the molybdate ati

440°. The base remains in the boat as cliloride, and the molybdenum
collects in the tube in white needles, having the composition

YOL. LXII. 3 q
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]VIo03,2HCl ; this is dissolved in water, and +lie solution evapo-
rated to dryness, when the residue consists of molybdic anhydr-
ide. A small quantity of a bluish sublimate, insoluble in water, is

easily dissolved by adding a little nitric acid to the wash water, and
is then weighed, with the main residue, as trioxide. The trioxide is

obtained directly from ammonium molybdates by simply heating at

440°. As tungstates do not give a volatile compound similar to the

above, the determination of molybdenum, in presence of tungsten, can
be carried out by this method. The results of trial analyses quoted
show the method to be trustworthy. The volatile compound is formed,
even in the cold, by passing hydrogen chloride over a molybdate.
The ethereal extract of the residue deposits white crystals, consisting

of the volatile compound and ether. W. T.

Detection of Tin, Antimony, and Arsenic. By E. Pteszczek
(Aoxh. Pharm., 229, 667—669).—After separating the sulphides of

arsenic, antimony, and tin from the other sulphides of the hydrogen
sulphide group by means of ammonium or potassium sulphide solu-

tion, the author precipitates the mixed sulphides with hydrochloric

acid, and then separates the arsenic sulphide with ammonium carb-

onate. The antimony and tin sulphides are then dissolved in con-

centrated hydrochloric acid (without addition of potassium chlorate),

and to a drop of the solution placed on a platinum crucible lid, a
small piece of tin is added ; any antimony is precipitated on the

platinum as a brown or black deposit. If a trace of copper should

be present, it is likewise precipitated, but the deposit is red, and has a
metallic lustre, which is readily distinguishable from the antimony.

For the detection of tin, a piece of iron wire is placed in another
portion of the solution of antimony and tin ; any antimony which is

present is precipitated, whilst the tin is reduced to stannous chloride,

and may be detected by means of mercuric chloride. J. W. L.

Assay of Antimony Minerals. By A. CiRxoT {Compf. rend.,

114, 587—590).—The antimony is dissolved in hydrochloric acid,

precipitated by tin, and weighed in the metallic state. In the case

of sulphuretted minerals, a quantity containing about I gram of

antimony is heated with successive quantities of strong hydrochloric

acid until the whole of the sulphide is decomposed. The last quantity

of acid is mixed with a small quantity of nitric acid, and the residue

is washed with dilute acid. The extraction is effected on a waier-

bath, but actual ebullition should be avoided. The decanted or filtered

solution is diluted with an equal volume of water, a piece of sheet

tin is added, and the liquid is heated at about 80° or 90°. The pre-

cipitated antimony is washed with dilute hydrochloric acid, then with
warm water, and, finally, alcohol, and is weighed on a tared filter.

Oxidised minerals are placed in a flask with a flat bottom, heated

at a temperature not exceeding 300°, and subjected for about an hour
to the action of a current of hydrogen sulphide. The antimony is

thus converted into sulphide, which is then dissolved (in the same
flask) in the manner just described.

Iron and zinc do not interfere with the estimation. Lead is
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partially precipitated with the antimony, but, after weighing', it may
be separated and estimated by treating the metals at 5U—60° with

a yellow solution of sodium polysulphide (obtained by boiling a

solution of the monosulphide with sulphur), which dissolves the

antimony, and leaves a residue of lead sulphide. The latter is washed,
dried, and weighed : 0"9 of the weight of the precipitate gives the

quantity of metallic lead present in the mixture of metals.

C. H. B.
Estimation of Bismuth in Silver Slags. By W. Hampe (Chem.

Zeit., 15, 410).—1 gram of the finely powdered slag is digested in a

])latinum dish, first with 15 c.c. of nitric acid, then with 10 c.c. of

strong hydrofluoric acid ; if everything is dissolved, a few drops of

sulphuric acid is added, and the whole evaporated to dryness. The
residue is again dissolved in nitric acid, filtered from any graphite,

and after neutralising rhe filtrate w^ith ammonia, ammonium carb-

onate is added, and the liquid heated to boiling. The precipitate

is then collected, redissolved in dilute nitric acid, and treated with
hydrogen sulphide. The precipitate, which consists of lead and
bismuth sulphides, is again dissolved in nitric acid, filtered from any
sulphur, once more precipitated with ammonium carbonate, the

precipitate dissolved in hydrochloric acid, and the liquid evapo-
rated to dryness. On treating the residue with boiling water, the

lead chloride is gradually dissolved, whilst the bismuth remains as

oxychloride ; this is then dissolved in nitric acid, and precipitated

with ammonium carbonate. The precipitate is afterwards carefully

detached from the filter and temporarily put aside ; the filter is

extracted with nitric acid, and this is evaporated to dryness in a
weighed porcelain crucible. The precipitate is now added, the whole
carefully ignited, and finally weighed as bismuth oxide.

L. DE K.
Use of Cadmium in Assaying Gold. By C. Whitehead (Proc.

Chem. iSect., Fra7cklin Inst., 3, 94— 98).—An approximate assay of the
silver in the gold bullion is first made by cupellation. 500 milligrams
of the bullion is then placed in a porcelain crucible, covered with
10 grams of potassium cyanide, and heated until the cyanide is in a
state of quiet fusion. 1 gram of cadmium is then added ; it forms a
bright, homogeneous alloy with the gold; if no copper is present in

the bullion, aboat 50 milligrams is added, in order to make the
resulting alloy brittle. The contents of the crucible are poured on
to a porcelain slab, the alloy is washed, dried, placed in a diamond
mortar, and reduced to a povi^der by a few sharp blows with a hammer.
The powder is then transferred to an assay bottle, sufficient pure
silver is added to make the total amount present 1004 milligrams (the
amount in the bullion itself has been approximately determined by
the preliminary cupellation), and 10 c.c. of nitric acid (32'' Baume)
added. To this solution 100 c.c. of normal salt solution is added, and
the precipitation is finished with a decinormal salt solution. The
assay is accompanied by another "proof" assay, in which 1004 milli-

grams are dissolved in the same amount of acid. The ditFerence in
the amounts of salt solution used gives the excess of silver in the
asijay over that in the " proof." Adding this to 1004 milligrams, the



1)20 ABSTRACTS OF CHEMICAL PAPERS.

amount in the " proof," we get the total amount in the assay ; sub-

tracting from this the weight of pure silver added in the assay, we
get the weight of silver in the 500 grams of bullion used. An actual

assay gave 38 parts per thousand, as against 35 determined by cupella-

tion. C. F. B.

Electrolytic Separations. By E. ¥. Smith and D. L. Wallace
(.Ser.,25, 779—785; compare Abstr., 1891, 1029).—The metal which
is mentioned first in each of the following cases, is deposited on elec-

trolysis :

—

Goldfrom Arsenic.—The metallic salts were dissolved in potassium
cyanide solution; the deposited gold is pale yellow. The results are

satisfactory with currents evolving 1*8—2 c.c. of oxyhydrogen gas per

minute.
Gold from Molybdenum.—Results excellent. The gold is deep

orange-yellow in colour.

Gold from Tungsten.—Results fairly good, if the solution is free

from potash ; otherwise, as separate experiments have shown, the pre-

cipitation of the gold is very incomplete.

The separation of the above metals in potassium cyanide solution

compares unfavourably with their separation from solution in alkaline

sulphides, chiefly on account of the length of time required, 10—16
hours.

Goldfrom Osmium.—Results very satisfactory. A current evolving
2*4 c.c. oxyhydrogen gas per minute is required.

Cadmiumfrom Osmium.—Results good ; excess of potassium cyanide

is to be avoided.

Silver from Osmium.—Results extremely satisfactory ; time required

about 7 hours.

Mercury from Osmium.—Results excellent ; a current evolving
0"7—1'9 c.c. of mixed gases per minute is needed.

Cadmium from Nickel.—Results very good ; the mixed solutions of

cadmium and nickel sulphates are treated with potash, and a current

evolving 2 c.c. of oxyhydrogen gas per minute is employed.
The fact noted above, that potash hinders the precipitation of gold,

caused the authors to attempt to separate silver and mercury from
gold, but the experiments were unsuccessful.

It was also found impossible to cause the complete deposition of

gold from solution in ammonium sulphide, whilst attempts to separate

gold from tin in ammonium sulphide solution were also fruitless.

J. B. T.

Assaying of Platinum. By F. Mylius and F. Foerster (Ber.,

25, 665—686; see this vol., p. 789).

Estimation of the Dissolved Substances in Water. By A.

Hazen (Chem. Centr., 1892, i, 74; from J. Anal. Chem., 5, 140).—
The author recommends the addition of sodium carbonate to the

water before evaporating, in order to avoid the presence of water of

combination m the magnesium and calcium chlorides, or the loss of

hvdrogen chloride, when heating the residue over the flame.

J. W. L.
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Volatile Organic Matter in Potable Water and a Simple
Method of Estimating Dissolved Fixed and Volatile Organic
Matter in Water. By W. C. Young (/. Soc. Gliem. Ind., 10, 883—
889).—To determine the total organic matter, 1 litre of water, to

which 05 gram of dried and ignited sodium carbonate is added, is

distilled in a conical iron still of about 2 litres ca-pacity, attached to

a tin worm-condenser. The distillate is received in a graduatad
measure, and when 970 c.c. has been collected, the source of heat is

removed, the still disconnected, the contents and washings placed in

a platinum basin, and evaporated to dryness on a water-bath. The
residue is then dissolved in a little pure distilled water, filtered

through an asbestos plug into a platinum basin, dried on a watej--

bath, and subsequently heated for an hour in an air-bath at ISC.
After cooling in a desiccator, the basin and contents are weighed.
The residue is then ignited at a low temperature, cooled, and
weighed, and the loss noted. The ignited residue is dissolved in

w^ater, excess of sulphuric acid added, anid then standard solution of

potassium permanganate (1 c.c. = O'OOOl gram O) until the colour

remains permanent after five minutes. The weight of oxygen
lost, thus ascertained, is deducted from the loss on ignition, and the
difference is the organic matter. To determine the fixed organic
matter, the same course is followed, except that the sodium carbonate
is not added until the concentrated water is transferred from the
iron still to a platinum basin. To determine the volatile organic
matter, the distillate from the last-mentioned process is placed in the
still, together with 0'5 gram of sodium carbonate, and distilled until

about 25 c.c. remains in the still, afterwards proceeding as before,

except that it is unnecessary to ascertain the oxygen lost by ignition.

The result presents about two-thirds of the total volatile organic
matter present ; further small quantities can be recovered from the

distillate by repeating the process.

By the employment of sodiam carbonate the w^hole of the com-
pounds of calcium, magnesium, and iron are precipitated, and any
combined ammonia in the water is volatilised. There only remaics
sodium chloride, alkali nitrates, and uncombined silica to interfere

with the loss on ignition being accepted as a measure of the organic
matter present, and neither of these compounds being present in

estimating volatile organic matter, the results may be accepted as

free from objection on that account. As regards sodium chloride,

the burning of the organic matter is so rapid (a few seconds suffices),

and the temperature so low, that none is volatilised, or if a little is

lost through excessive heating, the loss can be ascertained and due
correction made. As regards alkali nitrates, provision is made in

the process for ascertaining and correcting for loss of oxygen by
reduction of nitrates, but it is seldom of any great importance, and
has never exceeded, in ordinary drinking waters, the equivalent of
0*07 grain per gallon. The presence of nitrates assists the burning
of the organic matter very materially, and in the case of very foul

waters, such as sewage effluents or seriously polluted waters, which
rarely contain any, the author finds it advisable to add a drop or two
of solution of potassium nitrate before the final evaporation. With

3 (^ 2
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regard to the iincombined silica, the author has never found it

present, and if it should be, he does not think the heat required to

burn off the organic matter is sufficiently great to cause it to decom-
pose the sodium carbonate. D. B,

The Permentability of Dextrins. By L. Medicus and C. Immek-
HETSKR (ZeiL anal. Chem., 30, 665—668).—Some specimens of wine,

which the authors liad cf^ndemned as adulterated with potato-starch

sugar, were by other analysts described as genuine on the ground of

the complete fermentability of their dextrorotatory constituents.

The authors con firm the fact of this complete fermentation under
the influence of pressed yeast. It takes place, however, very slowly.

Specimens exhibiting originally a dextrorotation of 0'45—U"83° lost

this entirely in from 25—28 days after mixing with pressed yeast.

That the substances so fermented were dextrins was shown by the

behaviour towards Fehling's solution after inversion, a much greater

increase in the reducing power being found after treatment capable

of saccharifying dextriu than after simple inversion of the cane
sugar present. These results w^ere confirmed by experiments on
Gommercial potato-starch sugar. 250 c.c. of a 16 per cent, solution

mixed, with a little ammonium and potassium phosphates, and 2 grams
of pressed yeast, fell off in rotating power from l?"" to 7° in 11 days at

ordinary temperatures, and on further addition of yeast and eleva-

tion of the f,emperature to 30°, the polarisation was finally reduced to

about 1" in the course of 34 days. In a second experiment on solu-

tions of the same strength without phosphates, but with more yeast,

the rotation fell to after the lapse of 32 days. In a third experi-

ment, dextrin, precipitated by alcohol from potato-starch sugar, and
thoroughly washed with alcohol, was employed with a precisely

similar result. The conclusion arrived at is that dextrin, although
with difficulty, is yet completely fermentable under the influence of

vigorous pressed yeast and at a favourable temperature.

M. J. S.

Recognition of Potato-starch Sugar in Wines. By W. Fre-
SENius (Zeit. anal. Chem., 30, 609—672).—The statement of Neu-
bauer that the substances precipitable from potato-starch sugar were
not fermentable having been based on experiments with beer yeast,

and the investigations of v. Raumer having shown that the be-

haviour of these substances was not identical with different kinds
of yeast, the following further experiments were made :—A specimen
of one of the dextrorotating wines examined by Medicus (see pre-

ceding abstract), and an optically inactive wine, were evaporated to

syrups, and mixed, the former with a 10 per cent, solution of com-
pletely fermentable invert sugar, and the latter with a 10 per cent,

solution of potato starch sugar containing so-called *' unfermentable
substances." Under the influence of pressed yeast at 30°, both lost

their rotating power completely in four days. In a similarly con-

ductefl experiment with a non-polarising wine mixed with potato-starch
,

sugar and beer yeast, the solution still showed a rotation of 5° after

13 days. Specimens of the suspected wines were therefore eva-

porated, and mixed with fermentable invert sugar and beer yeast. The
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observed result is not given, bat it is stated that a thoroughly satis-

factory proof was obtained that potato- starch sugar had been intro-

duced into the wines. In the course of the experiments, it was
observed that the wines were very apt to become mouldy on the

surface, and after the growth of mould the dextrorotatory con-

stituents were found to have disappeared. The same was the case

with nitrates, which had been detected by Medicus and Immerheiser,

but had disappeared by the time the samples were examined by the

author (see also Borgemann, Abstr., 1888, 753). M. J. S.

Estimation of Cellulose. By S. Gabriel (Zeit. physiol. Chem.,

16, 370—386).—Honig's method of estimating cellulose {Chem. Zeit.,

1890, 53) by dissolving out proteid and starch with glycerol at 210°

gives results which are too high, the residue being rich in ash and con-

taining about 1 per cent, of nitrogen,, as well as certain non-nitrogen-

ous substances which are not cellulose. A number of comparative

experiments were made with different agricultural products, and the

commonly used Weender method, was found to give more trustworthy

results. A solution of potassium hydroxide in glycerol, heated to

150°, was, however, found to give approximately correct results,

W. D. H.
Detection of Resin Oil in Terebenthene. By Zune {Compt,

rend., 114,490).—The terebenthene is fractionated, and the refractive

index of the various fractions determined. In the absence of resin

oil, the difference between the indices of the extreme fractions should

not exceed 0004, whilst in the presence of even 1 per cent, of the oil

it is at least 0-006. Jn. W.

Detection of Resin in Beeswax. By H. Eottger (Chem. Zeit.,

15, 45).—If a sample of wax contains not less than 5 per cent, of

resin, it will, on heating it to 110°, emit a strong odour of turpentine,

but pure wax collected in the neighbourhood of pine woods also gives

this test. If the amount of resin is large, any expert will notice this

from the very appearance of the sample, but small quantities are best

detected by a process recommended by Donath. A piece of the sus-

pected sample the size of a pea is put into a test-tube and boiled for 15

minutes with strong nitric acid. A little cold water is carefully added
to solidify the wax, and the acid liquid poured into excess of dilute

ammonia, which, if resin is present, will cause a blood-red coloration.

Schmidt recommends boiling 5 grams of the wax for one minute with
25 grams of nitric acid (sp. gr. 1'33). He then adds an equal bulk
of cold water, and afterwards a slight excess of ammonia. If the

sample contains resin, the colour of the liquid wall be reddish-brown.

Hager boils the sample Avith 15 times its weight of dilute alcohol

(2 vols, of alcohol, 1 vol. of water). After cooling, the liquid is

filtered and diluted with an equal bulk of water, which, if resin be
present, will cause a white emulsion. Stearic acid does not interfere

with the test. The German Pharmaceutical Committee recommends
boiling the sample for 15 minutes with 10 parts of water and 3 parts

of sodium carbonate, when, if resin be present, a permanent emulsion
will be obtained. Sedra dissolves 3 grams of the sample in 30 c.c. of
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chloroform, and then shakes this with 200 c.c. of lime-water
;
pure wax

forms an emulsion, but, if resin is present, a turbid, yellowish-brown
liquid separates out.

The author, who carefully tried these processes, failed to detect an
admixture of 20 per cent, of resin by Sedra's process. Hager's
method gives satisfactory results if a weaker alcohol (1 vol. alcohol,

1 vol. water) is used. Donath's process is best applied to the

spirituous extract of the sample. L. de K.

Sodium Nitroprusside as a Reagent for Aldehydes and
Ketones. By B. v. Bitto (Anualen, 267, 372—379).—The author
has investigated the behaviour of a large number of aldehydes and
ketones towards sodium nitropru'sside in alkaline solution, and gives

his results in a table. Ic was found that a coloration is produced in

the case of all aldehydes and ketones of the fatty series when the

aldehyde or carbonyl group is in^ direct combination with at least one
group composed only of carbon and hydrogen;, acetaldehyde, acralde-

hyde, and chloracetone, for example, give a cherry-red, and paralde-

hyde a reddish-yellow, coloration, but formaldehyde, glyoxal, and
chloral give no reaction.. Aromatic aldehydes or ketones, in which
the aromatic radicle is combined only with the aldehyde or carbonyl
group, as, for example, in the case of benzaldehyde and benzophenone,
do not give the reaction ; when, however, the aromatic radicle is also

nnited with a fatty hydrocarbon radicle, as in paracumaldehyde, a

coloration is produced. More definite statements regarding the

behaviour of the aromatic compounds cannot be made for want of

experimental data. F. S. K.

Estimation of Cinnamaldehyde in Oil of Cassia. By Schim-
MEL (Ghem. Gentr., 1892, i, 92—93; from. Schweiz. Wocheuschr. Pharm.,
29, 403).—The authors recommend the following method as being
more rapid than that usually employed :—10 c.c. of the oil is heated
in a small flask on the water- bath, and solution of sodium hydrogen
sulphite is added in small portions, time being allowed between each
addition for the mass, which at first forms, to liquefy again. The
time required amounts to 10—15 minutes. (Compare Abstr., 1891,

504.) J. W. L.

Estimation of Fres Acids in Butter. By G. Besaxa {Ghem.
Zeit., 15, 410).—The author extracts the butter with alcohol, which,
at a gentle heat, easily dissolves the free acids, but scarcely touches
the glycerides. 10 grams of the clarified fat is treated three times in

succession with 15 c.c. of rectified spirit at a temperature of about
50°. The mixed alcoholic liquids are afterwards titrated with N/10
sodium hydroxide, with phenolphthalein as indicator.

From the author's experiments, it is made plain that rancid,

nnsaleable butter does not necessarily contain the largest proportion

of free acids. L. de K.

Estimation of Gallic Acid in Urine. By C. T. Morner (Zeit.

physiol. Ghem., 16, 255—267).—See this vol., p. 904.



ANALYTICAL CHEMISTRY. 925

Estimation of Homogentisic Acid in the Urine. By E.

Baumann (Zeit. physiol. (Jhem., 16, 268—270).—Morner (see this

vol., p. 904) having proved that it is advisable to use more con-

centrated ammonia in the estimation of gallic acid in the urine than

was previously suggested, the author has found it advisable to modify
his method of estimating homogentisic acid in cases of alcaptonuria.

The amended method is now as follows :

—

10 c.c. of urine is mixed in a flask with 10 c.c. of 3 per cent,

ammonia ; this is then titrated with decinormal silver nitrate solution
;

the mixtare, after the addition of 5 drops of calcium chloride solution

and 10 drops of ammonium carbonate solution, is filtered, and the

filtrate tested with silver nitrate ; if any reduction occurs, another

quantity of urine is similarly treated, only more standard silver solu-

tion is employed. This is repeated as often as necessary, excess of silver

being recognised by hydrochloric acid. 1 c.c. of the silver solution

corresponds with 0*004124 gram of homogentisic acid.

W. D. H.
Assay of Commercial Toluidine. By F. F. Raabe (Ghem. Zeit.,

15, 116, 179—180). The author remarks that, in order to prevent

as much as possible analytical differences, it will be necessary for

the buyers to agree with the manufacturers on a definite method of

testing. The process should, however, be such a one as can be
readily mastered by anybody who has a sufficiency of the sample at

his disposal. In testing toluidine, particular notice must be taken of

its appearance, which should be as clear as good ale, although the

colour is spoiled to some extent when the sample has been stored in

iron barrels. The presence of higher homologues may be ascertained

by taking the boiling point. lUO c.c. of the sample is fractioned in

a retort holding about 180 c.c, the heat being so regulated that

about two drops distil over every second. The specific gravity is best

taken by means of Lunge's hydrometer. To get the temperature
exactly at 15°, the oil is put into a cylinder, which is then surrounded
by another cylinder filled either with warm or, if necessary, with iced

water.

These simple tests are, however, hardly sufficient now-a-days, when
the buyers demand a specified percentage of paratoluidine. Of the

various methods from time to time proposed, the author has most
faith in Lorenz's oxalic acid process, which is carried out as follows :

—

A definite volume of an ethereal solution of dry oxalic acid is added
to a known quantity of pure paratoluidine mixed with a few drops of

orthotoluidine, and after some time the liquid is filtered off, the ether

expelled, and the excess of acid titrated with solution of sodium carb-

onate, with delicate litmus-paper as indicator. In this way we get a
standardised solution of oxalic acid, which may then be used for test-

ing any given sample. The author has tried to estimate the para-
toluidine gravimetrically as oxalate by simply adding a large excess of

an aqueous solution of oxalic acid, and has obtained very satisfactory

results when analysing samples containing from 25 to 40 per cent, of

paratoluidine. A process, which he believes to be a very suitable one
for daily use by manufacturers, and on which he is still engaged, con-
sists in taking the solidifying point of the sample after first fusing it
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with a definite araount of pure dried paratolnidine. The operator must,
however, be in possession of a large number of standard mixtures
containing, say, 825, 83, 835, 84, 84'5, and 85 per cent, of pure
paratoluidine for comparison. L. de K.

Test for Guanidine. By E. Schulze (Ber., 25, G61—662).—
Many salts of guariidine (the nitrate, sulphate, hydrochloride, and
carbonate were examined) give with Nessler's reagent a white or

faintly yellowish precipitate, at first flocculent and bulky, but collect-

ing together after a time. The reaction is very delicate ; a 05 per

cent, aqueous solution of guanidine nitrate gives an appreciable pre-

cipitate ; a 0*01 per cent, solution is rendered turbid. C. F. B.

Assay of Opium. By D. B. Don (Pharm. J. Trans. [3], 51,

746).—The paper points out some sources of possible error in Tesche-

macher and Smith's gravimetric process of opium assay, and recom-
mends the following method :—10 grams of the opium in powder is

exhausted with spirit (sp. gr. 0'92), one or two drops of ammonium
oxalate added, and then ammonia, until the spirit is only slightly

acid. The extract is evaporated to one-third, cooled, filtered, the

filtrate concentrated to 5 c.c, and transferred to a small flask with the

aid of 4 c.c. of water and 3 c.c. of spirit; 22 c.c. of aqueous ammonia
(sp. gr. 0*96) and 25 c.c. of ether are added. After 18 hours, the

precipitate is collected on a tared filter, washed with morphiated water,

dried, washed with benzene, dried, weighed, and finally titrated w4th

N/10 sulphuric acid. R. R.

Analysis of Tea. By A. Domerque and C. Nicolas (/. Pharm., 25,
302—306).—For the estimation of the the'ine, 5 grams of coarsely-

powdered leaves was boiled some minutes in 50 to 60 c.c. of water.

To the boiling liquid is added 100 c.c. of a 3 per cent, solution of

mercuric acetate ; after boiling a little longer, all is passed into a

moistened filter, and washed with hot water, until the washings
become colourless. The solution, about 300 c.c, is concentrated to

about 20 c.c, and is mixed with 2 grams of calcined magnesia, and
15 grams of powdered glass or calcined and washed quartz. The
mixture is completely dried on the water-bath, and is extracted in a

Soxhlet apparatus, with a mixture of equal weights of benzene and
chloroform. The solution, on evaporation, yields the tlieine only very

slightly contaminated with a little waxy matter, which may be

neglected. To estimate the manganese, the sulphated ash from
2 grams of tea is boiled with 1 gram of lead peroxide, and 5 c.c. of

nitric acid, the solution made up to 50 c.c, and the colour compared
with typical solutions of titrated permanganate.

Black teas only of ascertained purity were examined. The amount
of theine varies with the commercial value of the sample. The ash

may slightly exceed 6 per cent. The green solution of the soluble

part passes rapidly through violet-red before losing its colour. The
quantity of soluble matter in tea is very variable. The three last

samples had probably been previously extracted ; the ashes of these

three were not green, and, when treated with water, the solutions ob-
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tained werecolonrless. Evidently the manganese is contained in tea in

a soluble form ; for spent leaves yield a grey ash, which again gives a

colourless solution. A black tea may be considered to be bad in

quality if it contains less than 2 per cent, of the'ine, and gives an ash

not green in colour, the aqueous extract of which is colourless, and if

the insoluble part of the ash equals or exceeds the soluble.

J. T.

Analysis of Gambler. By H. R. Procter (/. Soc. Ghem. Ind.,

10, 681—683).—The author has been in communication with English

and Continental chemists interested in the analysis of tanning

materials, asking their opinion as to the possibility of agreeing on a

standard method for the analysis of gambier, in order to avoid the

serious discrepancies which arise in consequence of all the present pro-

cesses being anything but perfect. His correspondents are unanimously
in favour of the indirect gravimetric method, in which equal quantities

of the infusion of the tanning material are evaporated, in the one case

after careful filtration through paper only, and in the other after

complete removal of the tanning matter by treatment with purified

hide powder ; and the tanning matter is calculated from the difference

of weight of the dried residues. There is, however, considerable

diversity of opinion as to the details, both of making the infusion

and of carrying out the absorption of the tannin, and in the present

paper the author has briefly summarised the points still requiring

discussion, and the respective advantages of the various modifica-

tions, in the hope that some chemists may be induced to make inde-

pendent investigation where it is required, and communicate with

him, so as to enable him to outline at an early date, a method which
will represent as nearly as possible the average of chemical opinion.

D. B.

A Sensitive Reaction for Albumin in Urine. By E. Spieglee

(Ber., 25, 375—378).—The urine is acidified with a little concen-

trated acetic acid, filtered if necessary, and cautiously dropped by a
pipette into a test tube half filled with a solution of mercuric chloride

(8 parts), tartaric acid (4 parts), and sugar (20 parts), in water (200
parts) in such a manner that the two liquids do not mix ; the presence

of albumin is indicated by the formation of a white ring at the point

of contact of the two liquids. The solution prepared as above de-

scribed has a sp. gr. 1*06
; the sugar plays no part in the reaction, but

is merely added to raise the density of the solution, and prevent its

mixing with the urine ; with dense diabetic urines, a further addition

of sugar is needful. The acidification of the urine with acetic acid is

necessary to precipitate mucus, and to decompose carbonates and alkali

phosphates, which interfere with the reaction ; urines which are

turbid through bacteria need not be clarified. Several samples of

urine, free from albumin, from women after parturition, in which the

presence of peptone was indicated by biuret, were found not to give

the above-described reaction; propeptone (haemialbumose), however,

does give it. By the new reaction, 1 part of albumin in 225,000 can be

detected, whereas the potassium ferrocyanide reaction is only sensitive

to 1 part in 50,000. A. R. L.

I
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General and Physical Chemistry.

Refractive Indices of Saline Solutions. By P. Bart (Compi.

rend., 114, 827—830).—The refractive indices of solutions of various

strengths were determined, and the results plotted in curves, the

abscissEe representing the quantity of anhydrous salt in 100 parts of

the solution, whilst the ordinates represent the refractive indices.

The general result is that the curve representing the variation of the

refractive index with the concentration of the solution is not continu-

ous, but is made up of several right lines with different inclinations

to the axis of the ordinates. Each break indicates a sudden change
in the molecular condition of the medium, and most probably corre-

sponds to the formation of a new compound, or, in other words, a new
hydrate in the solution. The composition of the solutions at the

points where the breaks occur can be represented by molecular
formulce. The following table gives the composition of the solutions

and their refractive indices at the breaks :

—

Sodmm tMos'idphate.—N'doS.O^ + 4OH2O, 1-3658; NaaSsOa + 20HoO,
1-3097.

Potassium dichromate.—KoCr.O-; + 250HoO, • 1*3438 ; KaCrgOv +
I7OH2O, 1-3478.

Potassium chloride.—KCl + 8OH2O, 1-3423.

Sodium chloride.—NaCl + 3OH2O, 1*3528; NaCl + I5H2O,
1-3686.

Lithium sulphate.—U08O, + 150HoO, 1*3415; LigSOi + 3OH2O,
1-3610.

Ferrous sulphate.—FeSO^ + 70HoO, 1-3570.

Silver nitrate seems to be an exception, but it is possible that the

variations are within the limits of the error of experiment, and that

the exception is only apparent. C. H. B.

Determination of the Molecular Refraction of Solid
Chemical Conepounds in Solutions of the same. By F. Schutt.
(Zeit. physihal. Ghem., 9, 349—377).—Continuing his researches,

(Abstr,, 1890, 1033) on the molecular refraction of solutions, the
author has examined the behaviour of mixtures of ethylene bromide
and propyl alcohol. The results obtained are, generally speaking,;

similar to those in the case of sodium chloride solutions.

The discrepancy between the observed and calculated values led the .

author to a further examination of the formula) employed in the
calculations. The formula used for calculating the molecular refrac-|

tions of mixtures from those of the components has been hitherto;

lOOK/c? = pK.jd, + (100- p)Kold2, in which K = (n - 1)/1. For,
this Pulfrich's formula may be substituted,

VOL. LXii. 3 r
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wliere C is the contraction wliicli takes place on mixing the volumes

Vi and Vi of the two solutions and a is a variable factor. This last

quantity the author finds is proportional to the percentage composi-

tion a = a, -\- /3p, and therefore the above formula becomes

K=("'K, + ^'^K.)^ pf^^'\v V /I — C(a 4- ^p)

where v = 1/(1 — C). The author finds that results calculated

with this formula show a most excellent agreement with those

obtained by observation, both in the case of the sodium chloride

solutions and the mixtures of ethylene bromide and propyl alcohol.

To determine the molecular refraction of a solid or liquid substance

from those of its solutions, since K/d = R, Ki/c?i = Ri, and K2/C4

L 1 — c J p p

The molecular refraction of solid sodium chloride can be calculated

to within the third decimal place of the observed value, from solu-

tions containing even less than 1 per cent, of the salt, with the aid of

this formula. H. C.

Spectra of Gallium. By L. de Boisbaudran (Compt. rend., 114,
815—818).—When the non-condensed spark from a coil with a long
wire is allowed to impinge on the surface of a solution of gallium
chloride, the spectrum consists of a band at \ 509*04— X, 495*50, with
a maximum at X 602'33, a strong, narrow band at 417*04, and a well-

marked narrow band at 403*19. If the coil is connected with a con-

denser, or if the spark passes between poles of metallic gallium, a
more complex spectrum is obtained, although the band with a maximum
at X 502*33 is no longer visible. Bands are observed at 645*27, 641*24,

639-23, 632*67, 599*49, 585*15, 580*14, 542*89, 536*95, 533*97, 521*26,

499*33, 486*46, 43822, 425*58, 41704, 403*19. A Demarcay coil

with a short wire gives a spectrum very different in the number
and relative intensities of the lines. Bands are seen at 641*24,

639*23, 632*67, 535*51, 417*04, 403*19. The remarkable variations in

the spectrum of gallium caused by variations in the nature of the

epark illustrate the great importance of defining precisely the condi-

tions under which electric spectra are obtained. C, H. B.

Changes of E.M.F., Volume, and Temperature by Mixing
Electrolytes. By G. Gore (Ghem. News, 65, 145—147).—In a
former communication (this vol., p. 257), the author has shown the

effects of dilution on the temperature and total volume of liquids and
on the mean amount of E.M.F. of a voltaic couple immersed in them

;

he has now examined in a similar manner the effects of mixing elec-

trolytes on the same phenomena, and in order to obtain some new
information respecting the chemical substitution of acids and the

double decomposition of salts, pairs termed " isomeric mixtures "

were employed, and were divided into two groups, acids + acids and
salts + salts. The equivalent weight of each substance in grains
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"being dissolved in 1800 grains of water, the various data were
recorded before and after admixture in the manner described in the

previous paper.

With regard to the changes of meanE.M.F., total volume, and tem-
perature attending the expulsion of one acid from a salt by means of

another acid ; in 15 isomeric couples of mixed liquids every mixture
suffered a change of either one or all of these during the mixing, but
in every instance each of the two mixtures of an isomeric couple gave
the same amount of E.M.F., demonstrating that whatever change
took place during the mixing, the final result was the same ; in fact,

a counter-balancing of forces appears to take place. With regard to

the question of substitution of one acid by another, as exemplified by
these experiments, sulphuric is observed to expel nitric, hydrochloric,

and acetic ; whilst hydrochloric expels nitric and hydrobromic more
readily than the reverse. With mixtures of salts, changes were
observed, as in the above experiments, during mixing, but the

amount of E.M.F. produced in duplicate mixtures was the same ; the

three series of changes of volume, temperature, and E.M.F. in these

cases largely agree with each other, but the agreement is generally

less distinct than with the series of mixtures of acids -{• salts.

Oeneralising on the results obtained in these investigations, it is

pointed out that whenever admixture produces an increase of velocity

and freedom of molecular motion there is a proportional gain in the

mean E.M.F. and vice versa ; this considered in conjunction with the

distinct connection also exhibited between changes of total volume,
total heat, and mean amount of E.M.F., helps to confirm the exist-

ence of a mechanical basis of voltaic and chemical action.

D. A. L.
Correction in the Calculation of the Heat of Dissociation

of Electrolytes. By S. Arrhenius {Zeit. physikal. Chem.^ 9,
339—342).—Van der Waals (Abstr., 1891, 1309), Nernst, Jahn, and
Trevor have all pointed out an error which occurs in the author's
calculation of the heat of dissociation of electrolytes. In this paper
the necessary correction is made, and the heats of dissociation of a
number of electrolytes recalculated. H. C.

Persnlphuric Acid and its Salts. By Berthelot (Compt. rend.,

114, 875—883).—The author prepared potassium and ammonium
persulphates by Marshall's method (Trans., 1891, 772), but placed
the sulphate solution inside the porous cell, and used a platinum wire
as the anode. He states that, under these conditions, the yield is

greater than when the anode has a large surface. The potassium or
ammonium sulphate is dissolved in sulphuric acid dilut'^^d with six to
eight times its volume of water. Barium persulphate is obtained by
adding barium hydroxide to a solution of the ammonium salt, expel-
ling the ammonia at the ordinary temperature in a vacuum, and
precipitating excess of barium by carbonic anhydride.

Heat of dissolution, KaS^Os at 97° —14-36 Cal.

K.S^OsatS-G^ -15-34 „
(NH4)2S208 at 10-5° - 9-72 „
BaSaOa + 4H2O at 12"*

. . -1180 „
3 r 2
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The heat of neutralisation was determined by precipitating- the

barium salt with dilute sulphuric acid ; the value per equivalent is

-f 13'8 Cal., identical with the heat of neutralisation of thiosulphuric,

nitric, and hydrochloric acids. The heat of neutralisation with

potassium or sodium hydroxide is +13*7 Cal., and with ammonia
+ 12'4 Cal. Sulphuric acid does not completely displace persulphuric

acid from its salts, but a condition of equilibriam is established.

In order to measure the heat of formation of persulphuric acid, the

heat developed by the action of persulphates in presence of sulphuric

ncid on ferrous sulphate was compared with the heat developed by
the action of hydrogen peroxide on the same reducing agent under
similar conditions, matters being so arranged that the final composi-

tion of the solution was the same in both cases. As a mean result,

the reduction of persulphuric acid was found to develop +13*2 Cal.

more than the reduction of hydrogen peroxide. From this result the

following values can be calculated :

—

S2 (octahedra) + Os + Ho + water =
HaS-Os dil develops +816-2 Cal.

S2 + 67 + H2O + water = HaS.Og dil. „ +247-2 „

KoS.^Os + H2O = SO4H0 dil. + K2SO4
diss. + O „ +36-3 „

K2S2O8 sol. + H2O sol. = 2KHSO4 sol.

+ „ + 28-1 „
K2S2O8 sol. + K2S2O7 + „ + 19-5 ,,

K2 + S2 + Os + water = K2S2O8 diss. ., +453-6 „

K2 + S2 + Og = K2S2O8 sol
,

+439-2 „
(NH4)2S208 diss. + H2O = H2SO4 dil.

+ 2NH4HSO4 diss. + „ + 37-1 „
(NH4)2S208 sol. + H2O sol. =
2NH4HSO4 sol. + O „ +27-0 „

1^2 + H8 + S2 + Os + water =
(NH4)2S208diss „ +383-0 „

N2 + H8 + S2 + 08= (NH4)2S,08sol. „ +392-7 „

BaSaOs + H2O = BaSOi ppt. + H2SO4
dil. + „ + 44-2 „

The difference between the heats of formation of potassium and
ammonium persulphates from their elements is the same as the
difference in the case of the sulphates.

The fact that barium persulphate decomposes more readily than
the alkaline salts is explained by the fact that the liberation of heat
accompanying the change is greater in the first case. The anhydrous
potassium salt undergoes practically no alteration when kept ; the
hydrated barium salt gradually decomposes into sulphate and sulph-

uric acid.

The formation of persulphuric acid and the persulphates from free

oxygen and sulphuric acid or sulphates is endothermic, but the

necessary energy may be supplied by the electric current, the heat of

hydration of strong sulphuric acid, &c. The author has previously
observed that persulphuric acid is formed by the action of hydrogen
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peroxide on concentrated sulphuric acid. If too much water is

present, the sulphuric acid combines with it in preference to acting

on the hydrogen peroxide; if the sulphuric acid is too concentrated,

it decomposes the persulphuric acid.

When barium peroxide is added to well-cooled concentrated sulph-

uric acid, persulphuric acid is formed, but if the addition of the

peroxide is continued, at a certain point the mixture evolves a

quantity of thick vapour, with a strong odour, and all the persulph-

uric acid decomposes, probably because it has passed the maximum
concentration consistent with stability. C. H. B.

Sugars. By J. Fogh (Gompt. rend., 114, 920—922).—

Heat of

combus-
tion,

1 gram.

Heat of combustion,
1 molecule.

Constant
volume.

Constant
pressure.

Heat of

forma-
tion.

Glucolieptite, CjHigO;
Olucolieptose, C7H14O7
Glucoheptonic lactone, C7H12O7
Glucooctonic lactone, C8H14O8
Dextromannonic lactone, CfiHioOe . •

Lsevomannonic lactone, CgHioOg ....

LjEvogulonic lactone, CgHioOg
Allomucic acid, CgHiQOg
Inactive trihydroxyglutaric acid

C5HA

Cal.

3966 -5

3732 -8

3494-8
3518 -7

3477 -8

3465 -7

3456 -8

2358-8

2163 -7

Cal.

840-9
783-9
726-9
837-5
619-0
616-9
615-3
495-3

389-5

Cal.
841-2
783-9
726-6
837-2
618-7
616-6
615-0
494-5

388-7

Cal.

370-9
359-2
347-5
400-2
292-1
294-2
295-8
416-3

358-2

In the first three, which represent an alcohol, an aldehyde, and. a

dehydrated monobasic acid, the heat of formation diminishes regularly

by 11'7 Cal., in consequence of the successive loss of CH2.
C. H. B.

Thermochemistry of Hydrazine and Molecular Refraction
of some Nitrogen Compounds. By R. Bach (Zeit. physihal.

Chem., 9, 241—26^^).—The author has obtained the following thermo-

chemical data with regard to some of the derivatives of hydrazine

and azoimide :

—

+ 19-19

85-27

54-40

62-01

67-34

N^Hs-OH -\- Aq = N2H5-OH,Aq
N2H5-HS04 + Aq = NoH5-HS04,Aq
N2H5CI + Aq = N^HsCl.Aq
N3H5C1,HC1 + Aq = N2H5Cl,HCl,Aq . . .

]SrH3,N3H + Aq = NH3,N3H,Aq
H2S04,Aq -f N2H5-OH,Aq = N2H5-HS04,Aq. +113-0
2HCl,Aq 4- N2H5-OH,Aq = N2H5Cl,HCl,Aq
HCl,Aq + N2H5-OH,Aq = N^HsC^Aq
2HN03,Aq + N2H5-OH,Aq = N'oH4,2HN^03,Aq

HN03,Aq + N2H6-OH,Aq = ]Sr2H5-N03,Aq .

.

NH3,Aq + N3H,Aq = NH4-N3,Aq

Cal.

+
+
4-

+

96-0

96-5

97-0

97-0

83-0
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The heat of formation of hydrazine hydrate was determined by
oxidising the hydrate with chromic acid, and also by decomposing it

with an aramoniacal solution of silver nitrate. The first method gave
for the heat of fonnation of the hydrate in solution 561 Cal., the
second method gave the value 663 Cal. The author regards the
latter value as the more probable, and from this the heat of formation
of the anhydrous hydrate may be deduced.

]^2 + He + = NaHs-OH +644 Cal.

The fact that the heat of formation is a positive quantity shows
that hydrazine hydrate is not the analogue of the diazo-compounds.
It therefore probably has the constitution H2N'NH3*OH, and not
HgNilSIHz-OH.

It appears from the above table that the hydrazine salts !N'2H4,HR
are not converted into N2H42HR salts in aqueous solution, as the
heats of neutralisation of hydrazine hydrate by either one or two
equivalents of the acid are the same. From this, it is probable that
the salts N2H4,2HIl undergo hydrolytic dissociation in aqueous solu-

tion, and this, taken in conjunction with the electrolytic dissociation

which takes place at the same time, would explain the fact that the
molecular weights of these salts determined by the cryoscopic method
are only one-fourth of those expressed by their formulae (Abstr.,

1891, 264).

The determination of the molecular refraction of hydrazine hydrate
and some of its salts led to the unexpected result that the atomic
refraction of nitrogen deduced from the molecular refraction of the
hydrate is much smaller than the value obtained from the other
hydrazine salts and other nitrogen compounds. The value for the
two nitrogen atoms calculated for the formula (n—l)ld is 9'5 in the
case of the hydrate, and nearly 11 for the salts. In this behaviour,
hydrazine resembles ammonia, as the latter in aqueous solution also

gives a very much smaller value for the atomic refraction of nitrogen
than that deduced from the ammonium salts or the amines.

H. C.

Determination of Vapour Density. By C. Schall {Ber., 25,
1490—1491),—A supplementary note to the previous papers on this

subject (compare Abstr., 1890, 681, 1042). It is desirable to calculate

the smallest quantity of substance which may be used for each
determination, so as to secure the greatest possible accuracy.

J. B. T.

Determination of the Density of Liquefied Gases and of
their Saturated Vapours. By E. H. Amagat (Compt. rend., 114,

1093—1098).—The method proposed for determining the density of

liquefied gases and their saturated vapours is the following :—Starting

with the gas, a portion of this, say one-tenth of its volume, is liquefied,

and the volumes of liquid and vapour carefully determined. A further

portion of the gas is then liquefied, so that the volume of the liquid

may be three or four times increased, and the volume again deter-

mined. If AV and AV represent the increase in the volume of the

liquid and the decrease in the volume of gas, and D and D' are the

densities of the liquid and the gas, AY/AV' = D'jD. On the other

I
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hand, if V and V be taken to represent the volumes of gas and liquid

in one of the above experiments, VD + V'D' = P, the weight of

material used. From these equations, the values of D and D' can be

deduced.
The difficulty of making determinations by the above method

increases as the critical point is approached. The author has, however,

applied the method with success in the case of carbonic anhydride,

even up to the critical point, at which the densities of liquid and.

vapour become the same. A table is given for the values of the

densities of liquid carbonic anhydride and its saturated vapour for

each degree from 0° to the critical point. H. C.

Liquid and Gaseous Mixtures. By J. A. Wanklyn (Chem.
News, 65, 122—123; compare Abstr., 1891, 1412, and this vol.,

p. 264) .—In more recent experiments on the specific gravity of sugar
solutions, the author and his collaborators, working with larger quan-
tities (f litres) of solution, find that the increment coefficient of cane

sugar is 0'388, instead of 0*371, and is constant for solutions contain-

ing 1 gram, and up to as much as, and probably even more than,

105 grams per litre, but this number falls in very strong and viscid

solutions, containing, for instance, 749'5 grams per litre ; this is

assumed as due to solution in these being imperfect, and to a physical

variation in the condition of the sugar, by which its specific gravity

approximates to I'GOG, that of solid sugar, instead of to 1*634, the sp.

gr. of fluid sugar in the more mobile solutions. Saline solutions are

also regarded as mixtures of fluid hydrates with water, in which no
change of volume of any kind obtains, and these investigators are of

opinion that the volumes of either gaseous or liquid mixtures is

equal to the sum of the volumes of the constituents separately

measured. D. A. L.

Theory of Diffusion and Electrolysis. By M. Planck (Zeit
physiJcal. Ghem.j 9, 347—348).—The author shows that Wiedeburg's
statement (Zeit. physikal. Chem., 9, 143) of an error in the theory of

hydrodiifusion developed by himself and Nernst rests upon a mistaken
assumption. H. 0.

Applicability of Planck's Proof of the Law of Van't Hoflf.

By JS. Arrhenius (Zeit. johysikal. Chem., 9, 330—334).—The author

raises some objections to recent observations of Planck with regard

to the application of gaseous laws to dilute solutions, firstly on the

ground of priority, and secondly with the view of showing that Van't
Hoif's law cannot, as Planck maintains, be deduced a priori and
without other assumptions from the laws of thermodynamics.

H. C
Determination of the Freezing Point ofvery Dilute Aqueous

Solutions. By F. M. Raoult (Zeit. physikal. Chem., 9, 343—346).
—The author has improved the apparatus which he formerly em-
ployed for the determination of the freezing points of solutions. The
beaker containing the solution is immersed in a 40 per cent, glycerol

solution, which is kept in constant motion and cooled by means of a
copper worm tube, through which water at a temperature about 3**
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below the freezing point of the solution under examination circulates.

The thermometer used for taking the observations acts as the stirrer,

as a network of platinum is situated round the bulb and attached to

the stem, and the whole is rapidly rotated before taking an observa-

tion. With this apparatus, the freezing point of distilled water is

found to correspond with the melting point of ice to within 1/600 of

a degree.

The author has redetermined the freezing points of cane sugar
solutions, and finds, in accordance with his former determinations,

that the molecular reduction increases with increasing dilution when
a certain limit is reached (this vol., p. 678). H. C.

Action at a Distance of Aqueous Solutions on Water Vapour.
Bj M. W. Beterinck (ZeiL physikal. GJiem., 9, 264—266) .—The
author has observed that a drop of an aqueous solution placed upon a
glass plate has the power of absorbing water vapour from its imme-
diate neighbourhood, and thus surrounding itself with a sphere which
is apparently free from moisture. The size of this sphere varies con-

siderably with the nature of the solution taken, probably depending
on its surface tension, and the method might, perhaps, be made
available for determining the vapour pressures of aqueous solutions.

H. C.

Velocity of Reaction in Mixtures of Isohydric and Non-
isohydric Solutions of Acids. By B. Moore (Zeit. physikal.

Ghem., 9, 327—329).—Isohydric solutions of acids contain hydrogen
ions in equal concentration, and Arrhenius has shown (Abstr., 1887,

415) that when such solutions are mixed the concentration remains
unaltered. If in two acid solutions the concentration of the hydro-
gen ions is not equal, the one solution will influence the degree of dis-

sociation of the other, in such a manner that the concentration of the
ions in the mixture is not the arithmetical mean of the concentrations
in each solution. From this it follows that mixtures of non-isohydric
solutions will bring about reactions with a velocity which is not the
mean velocity of their components. In order to test this view, methyl
acetate was hydrolysed by isohydric and non-isohydric solutions of

hydrochloric, and di- and trichloracetic acids, and the velocity of the
different reactions measured. The results obtained were in perfect

accordance with the general theory. H. C.

Labile Conditions of Equilibrium in Mixtures of Two Sub-
stances at a Temperature below the Melting Point of either.

By A. BLtJMCKE (Zeit. physikal. Ghem., 9,323—326).—The object of

the experiments described in this paper was to test some of the theo-

retical conclusions which have been arrived at in former communica-
tions (Abstr., 1891, 375 ; this vol., p. 259). With mixtures of sodium
thiosulphate with potassium nitrate, of sodium acetate with potassium
nitrate, and also of sodium thiosulphate with acetate, it has been found
possible to obtain labile conditions of equilibrium below the melting
points of either substance. The experiments are only of a qualitative

character, but serve, as far as they can at present be extended, to
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confirm the author's conclusions with, respect to the isothermals of

mixtures of two substances. H. C.

Equilibrium of Clieinical Systems under Unequal Pressures.

By H. Le Chatelier (Zeit. 2>hysikal. Chem., 9, 835—338).—The case

is considered of a solid substance in contact with either a liquid or a

gas being brought under a different pressure. If this takes place

without chemical change, then the sum of the chemical energy ex-

pended during the alteration of the pressure or temperature must be

zero. If L is the latent heat of the reaction and N the latent work
of each different element in the system which accompanies the

volume change v, p the pressure, and t the absolute temperature,

L dt/t + ^Ndplp = 0. The formula is applied with satisfactory

results to some of the changes of water in contact with ice.

H. C.

Influence of Foreign Substances on the Form, Purity, and
Size of Crystals separating from a Solution. By J. W. Betgers
(Zeit. physikal. ' Gliem., 9, 267—322).—The author points out that

very little is at present known with regard to the conditions which
determine the form, purity, and size of crystals separating from a
solution. The form is often influenced in a totally unexplained
manner by the presence of a foreign substance in the solution from
which the crystals are separating. Thus, ordinary salt, which
usually crystallises in cubes, will separate out in octahedra from a

solution which contains urea. This may be due to the difference in

physical character of the cube and octahedron faces, this difference in-

ducing a difference in the capillary attraction between the faces and
the different solutions into which the crystal may be introduced, so

that in one case the attraction may be greater for the cube, in the
other greater for the octahedron faces, and thus the growth of the
one or the other favoured as the case may be. The purity of crystals

is subject to similar unexplained influences. Lead nitrate can only
be obtained in opaque crystals from a pure, aqueous solution, but in

the presence of free nitric acid the crystals which separate are per-

fectly clear and transparent. With regard to the size, the author
believes that there is a distinct maximum limit of size for every crys-

tal, beyond which the crystal is incapable of further growth. The
maximum varies with the same crystal, somewhat, with the bulk of

the solution from which it is crystallised, but there is a particular

maximum limit when the bulk of the solution ceases to exercise any
influence. Crystals of alum and magnesium sulphate, which had
apparently reached such a maximum size, have been kept for days in

strongly supersaturated solutions without undergoing the least change,
although the solutions, when disturbed, gave copious separations of

smaller crystals. This maximum in size is also, in certain cases, in-

fluenced by the presence of foreign substances, salt crystals being ob-

tained of larger size from solutions containing cupric chloride than
from pure aqueous solutions.

In order to obtain some further evidence on the above points, the
author has examined crystals of the difl'erent haloid salts of the
alkali metals and ammonium, obtained from solutions containing a
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number of foreign impurities. The chief results with regard to the
influence of these impurities on the form of the crystals are given in

the following table :

—

Salt.
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When electrolytic gas, purified in the manner described, is passed

at a moderate rate for 10 hours through a glass tube heated to 518°,

only a very small quantity of water (0'7

—

17 milligrams) is pro-

duced (compare Meyer, this vol., p. 562) ; when the glass tube is

heated to 606", a somewhat larger quantity of water is formed, but
only a very small proportion of the two gases enter into combination.
The authors then describe in detail a number of experiments which

were made in order to determine the amount of water formed on
heating electrolytic gas in glass bulbs at 518°for two hours; although
various devices were adopted, such as etching the inside of the bulbs,

protecting the bulbs from the light, passing electrolytic gas for many-
hours through the bulbs heated at 518°, in order to obtain an un-
changeable surface previous to their employment in the quantitative

experiments, constant results could not be obtained. The effect of

coating the inner surfaces of the bulbs with silver has been already-

referred to by Meyer (loc. cit.) ; further experiments have shown that

when such silvered bulbs are employed, and the heating is continued
for two hours, complete combination takes place at temperatures
above 218°; at 188° about 70 per cent, of the electrolytic gas is con-

verted into water, but at 165° only a comparatively very small

quantity of water is formed, and at 100° no appreciable combination
takes place, even after heating for four hours. The quantity of water
produced on heating pure electrolytic gas in the silvered bulbs for

two hours at 183° was just as variable as in the experiments with
unsilvered vessels.

The conclusion to be drawn from this investigation is, that it is

impossible to establish any relation between the quantity of water
produced on heating electrolytic gas and the duration of the experi-

ment, even when every imaginable precaution is taken to ensure
equality of conditions, and this, probably, owing to the irregular

action of the surface of the containing vessels ; further experiments
on the subject are in progress. F. S. K.

Photochemical Notes. By P. Askenasy and Y. Meyer {Annalen,

269,72—73; compare preceding abstract).—Pure, dry electrolytic

gas underwent no change when it was exposed to direct sunlight from
May to October, in sealed glass bulbs ; on opening the bulbs under
water, no change in the original volume of the gas was observed.
Even when moist electrolytic gas was exposed to the concentrated
light of a July sun, and at the same time heated to 606°, no ex-

plosion occurred.

Chlorine and hydrogen, both of which had been separately ex-
posed for three to four hours to bright sunlight, did not combine when
mixed together in the dark immediately afterwards ; this conclusion
confirms that previously come to by Bunsen and Roscoe, and proves
that Draper's statement to the contrary is untrue. F. S. K.

Preparation of Nitric Oxide. By F. Emich (Monatsh., 13, 73

—

77).—In order to obtain I his gas in a very pure condition, the author
employs the reaction which obtains in a Lunge's nitrometer, namely,
treating mercury with a mixture of sulphuric acid and nitric acid.
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The purity of the gas was placed beyond question by the results ob-

tained on leading it over glowing copper ; the increase in weight of"

the metal giving the weight of oxygen, whilst the gas evolved, which
was collected and measured, gave the weight of nitrogen. In the

reaction between copper and nitric oxide, which is attended by the

. liberation of much heat, the metal is quantitatively converted into

ouprous oxide. G. T. M.

Behaviour of Nitric Oxide at High Temperatures. By F.

Emich (Monatsh., 13, 78—85).—According to Gay-Lussac (Gmelin-
Kraut's Handhuch, 1, 2, 452), nitric oxide is resolved into nitrogen

and nitrous oxide when passed over glowing platinum ; whilst Ber-
thelot (Compt. rend., 77, 1448) states that, besides these gases, free

oxygen is also formed. The author has further investigated this

question, and finds that ruddy fumes are produced when the gas,

which has been previously passed through a porcelain or platinum
tube heated to the highest temperature obtainable in a Fletcher tube-

oven, is allowed to come into contact with the air. When, however,
the gas is submitted to the very high temperature obtained by the

electrical ignition of nets of platinum, platinum-iridium, platinum-
rhodium, and palladium wire, it is completely decomposed into

nitrogen and oxygen.
The author also finds that, contrary to the statement of Calberla

(J.pr. Chem., 104, 232), silver at a bright red heat exercises no specific

action on nitric oxide. He has exactly repeated the experiments
made by that author, but in every case considerable quantities of the
oxides of nitrogen could be recognised in the escaoing gas.

G. T. M.
Reaction between Nitric Oxide and Oxygen. By F. Emich

{Monatsk., 13, 86—89).—The author finds that these gases, in a state

of perfect purity and carefully dried by long-continued exposure to

phosphorus pentoxide, when mixed, rapidly react, with the production
of brown fumes. This observation refutes Traube's tenet, " that no
substance, when in a perfectly dry state, unites directly with oxygen "

(compare Ber., 18, 1881). G. T. M.

Action of Potassium Hydroxide on Nitric Oxide. By F.

Emich (Mo7iatsh., 13, 90—97).—Gay-Lussac found (Gmelin-Kraut's
Handbuch, 1, 2, 454) that when nitric oxide is allowed to remain over
potassium hydroxide for some months, a diminution in volume of

about 75 per cent, occurs, and the residual gas is nitrous oxide, whilst

potassium nitrite is present in the solution. Russell and Lepraik
(this Journal, 1877, ii, 37) further studied the interaction between
the two substances. They allowed them to remain together for

11—12 months, whereby a condensation of 75 per cent, occurred, and
observed that when the compounds reacted at 100°, the residual gas

contained nitric oxide (1'5 to 2'5 per cent.) and nitrogen (6'5 to

15'1 per cent.) as well as nitrous oxide. The author has investigated

the behaviour of nitric oxide with anhydrous potassium hydroxide at

a higher temperature (125°), and finds that, under the circumstances,

a diminution occurs of 83'3 per cent, in the volume of the gas, which,
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after the action, appears to consist entirely of nitrogen. This volume
corresponds with the equation 6N0 + 4K0H = N3 + 4KNO2 4- 2HoO.

G. T. M.

Manufacture of Nitric Acid. By C. W. Volney (Ghem. Centr.,

1892, i, 348—849 ; from /. Amer. Ghem. Soc, 13, 246—251).—The
author explains the sudden frothing which frequently takes place when
nitric acid is prepared from sodium nitrate and sulphuric acid on the
assumption that the first portions pass over at 84", and that the heating
must be commenced cautiously, and the temperature only allowed to rise

after the first reaction abates. After the temperature has risen above
109°, no acid passes over until the temperature 117° is reached, when
the last portions pass over. The latter acid has a sp. gr. 1'42, and
corresponds with the hydrate, 2HN"03 + H3O, which distils at

120—121°, without decomposition. J. W. L.

Crystallised Anhydrous Sulphates. By P. Klobb {Compt..

re7id., 114, 836—838).—When nickel, cobalt, zinc, and coppei sulph-

ates are mixed with excess of ammonium sulphate and carefully

heated, out of contact with flame gases in a partially covered crucible,

until the whole of the ammonium sulphate is volatilised, care being
taken not to decompose the metallic sulphate, the anhydrous sulph-

ates remain in a distinctly crystallised condition. Zinc sulphate
forms colourless, elongated, and truncated octahedra, rapidly soluble

in w^arm water. Copper sulphate forms grey, slender, prismatic

needles, easily soluble in water, especially if hot. Cobalt sulphate

forms purplish-red, truncated octahedra, very stable in air, and only
slowly dissolved by boiling water. i*^ickel sulphate forms yellowish-

green octahedra, soluble, with difficulty, in boiling water.

C. H. B.

Colloidal Silver. By E. A. Schneidee (Ber., 25, 1440—1448 ^

compare this vol., p. 775).—The fact that hydrochloric acid pre-

cipitates a mixture of silver chloride and silver from colloidal silver

solutions may be explained by supposing either that the solution

contains small quantities of oxygen compounds of silver, or that the

silver decomposes the hydrogen chloride with formation of silver

chloride and hydrogen. On evaporating a very pure colloidal silver

solution to dryness, and heating the residue to redness, only a
negligible quantity of oxygen was obtained, showing, with certainty,

that no oxygen compounds of silver were present in the colloidal solu-

tion. If silver chloride and hydrogen are formed on treatment wdth
hydrochloric acid, the hydrogen must be occluded by the silver, as no
gas escapes, and, on electrolysis in a properly arranged apparatus, it

would be expected to reveal its presence by the effect of the polarisa-

tion current on the E.M.F. of the solution. From such measurements
the author concludes that the silver particles contain occluded
hydrogen, which they slowly lose. The quantity of hydrogen present
must, however, be very small, no appreciable liberation of gas being
observed on amalgamation with mercury under water. The deficiency

in the quantity of hydrogen produced, as indicated by the equation
Ag -f HCl = AgCl Hr H, may be assigned to various causes.
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Colloidal silver solutions always contain a certain amount of ferric

rialts, and, on adding hydrochloric acid, the following reaction

occurs :—Ag + FeCla = AgCl -f FeCla ; the proportion of silver

chloride present is thus increased. Oxygen is also dissolved in the
solution, and, of course^ combines with part of the hydrogen liberated.

Hydrogen is also required to produce the silver subchloriile, A2'2C1,

which is formed. The presence of small quantities of easily reduci-

ble substances, such as citric acid, and the solubility of hydrogen in

the solution are sufficient to account for the remainder of the missing
hydrogen. W. J. P.

Decomposition of Silver Permanganate. By A. Gorge u

{Compt. rend.y 114, 912—915).—Silver permanganate decomposes
slowly at the ordinary temperature, rapidly at 100°, or in hot water,

and very rapidly at 135°. The black product, obtained by decom-
position in water at 75°, the permanganate being always in excess,

has the composition

—

MnO. O (active). Ag^O. O (inactive). HoO. Loss.

32-71 7-33 53-38 275 3-29 0-54

The active oxygen is present exactly in the proportion required to

form manganite. The quantity of inactive oxygen does not vary
with the method of analysis. No similar excess of inactive oxygen is

found in other combinations of silver oxide with higher oxides of

manganese, but it occurs in the deposit formed on the positive pole
during the electrolysis of silver nitrate. This inactive oxygen seems
to be united with the silver, but its exact condition has yet to be
determined ; it seems to exist neither in occlusion nor in trae com-
bination C. H. B.

Occlusion of Hydrogen by Lead. By J. Shields {Ghem. News,
65, 195—197).—Beilati and Lussana's method for showing the dif-

fusion of hydrogen through an iron plate, and also Helmholtz and
Root's method of showing the occlusion of hydrogen by platinum,
when applied to show the occlusion of hydrogen by lead, gave
negative results. It is pointed out, moreover, that, even Neumann
and Streintz's most recent results (this vol., p. 567) can scarcely be
regarded as proving the occlusion of hydrogen by lead, considering
that the amount of absorption shown by them amounts only to about
013 of its volume. D. A. L.

Behaviour of Copper and of the Noble Metals towards
some Gases and Vapours. By G. Neumann (MonaUh., 13, 40—
48; compare Neumann and Sfcreintz, this vol., p. 567).—-According

to Thudichum and Hake (this Journal, 1876, ii, 251), the hydrogen
which is retained in copper reduced from the oxide miy be perfectly

removed by passing over the glowing raetil, for some time, a stream
of carbonic anhydride. The author tinds, however, that the carbonic
anhydride does not remove all the hvdrojjfen, and that the process

has a further disadvantage, inasmuch as the carbonic anhydride itself,

or carbon obtained from it, may be absorbed by the copper. In one
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set of experiments, a coil of copper gauze, weig-hing 29 grams, was found

to give, on combustion, from 0"00114 to 00079 gram of water, and from
0*0055 to 0"0196 gram of carbonic anhydride. Copper gauze which
has been reduced by means of methyl and ethyl alcohols, or by coal

gas, and dried at 220°, always retains carbonic anhydride and water

;

but in quantity so small that the effect produced is usually within

the limits of experimental error.

At a temperature of 450°, silver gauze was found to absorb 4*09 to

5*43 times its volume of oxygen, whilst, at the same temperature,

gold absorbed from 32-78 to 48 49 times, and platinum from 63 to 77
times respectively their volume of the gas. Palladium, at 450°, is

converted into the suboxide PdjO.

In the above-described experiments, the temperature was controlled

by employing such conditions that zinc (m. p. 412—433°) melted

easily, and antimony (m. p. 432—450°) only just melted.

G. T. M.

Alimiinium Sulphide. By H. K Warren (Chem. News, 65,
135—136).—Pure alumina, prepared by dissolving the metal in

hydrochloric acid and drying and igniting the product, when exposed,

at a full red heat, to a current of carbon bisulphide vapour, neither

fuses nor does it yield any aluminium sulphide. But alumina pre-

pared from alum under similar treatment yields, as usually asserted,

a glassy mass, evolving hydrogen sulphide when thrown into water
;

but the author finds the source of both this gas and the glassy appear-

ance is not aluminium sulphide, but a small quantity of potassium
sulphide derived from potassium sulphate retained by the alumina.
Aluminium sulphide is obtained when aluminium is subjected, at a

red heat, to the action of sulphur vapour, t>, A. L.

New Iron Salts. By Lachaud and C. Lepierre (Compt. rend.,

114, 915—918).—When ferrous sulphate or ferrous ammonium sulph-

ate is added gradually to fused ammonium sulphate, products are

obtained which differ in composition with the time of heating and
the temperature. The excess of ammonium sulphate is separated
from the crystalline products by treatment with alcohol.

. Fe2(S04)3,FeS04,4Am2S04 -f 3H2O forms colourless, prismatic

needles ; sp. gr. at —10° = 2'02. It dissolves slowly in cold water,

and is converted into a basic sulphate by boiling water. It is formed
when the quantity of sulphuric acid present is insufficient to convert
the whole of the ammonia into ammonium hydrogen sulphate.

Fe2(S04)3,3Am2S04 is obtained by heating the preceding compound
in presence of the ammonium salt. It forms white, prismatic needles

;

sp. gr. = 2-31 at 14°.

Fe2(S04)3,Am2S04 crystallises in hexagons ; sp. gr. at 14° = 2*45.

It is obtained when the heating is prolonged.

Fe^C 804)3 is obtained in yellow, hexagonal lamellae (sp. gr. 305 at
14°) when any of the preceding compounds is subjected to prolonged
heating in presence of ammonium sulphate.

Ferric oxide is obtained by heating the two preceding salts, and
forms hexagonal lamella? of sp. gr. 495 at 14°, C. H. B,
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Action of Hydrogen Peroxide on the Oxides of Molybdenum,
Tungsten, and Vanadium. By J. B. Cammiorkr (Ghem. Zeit., 15,
957—959).—The author prepared a pure molybdic acid from its

ammonium salt by repeated ignition and treatment with nitric acid.

On boiling this product with a solution of hydrogen peroxide, it

gradually dissolves with evolution of oxygen. The resulting liquid

is clear yellow, but yields on spontaneous evaporation a thickish,

orange-red mass, which may be further dried, and then yields a
yellow powder. It is difficultly soluble in cold, but readily so in hot
water, and does not again precipitate on cooling. The solution

has a strongly acid reaction, combines, however, with acids to

form nearly colourless product?!, and decomposes alkaline carbonates
with the formation of colourless salts. Analysis showed it to be not
a mixture, but a chemical compound of molybdic acid with hydro-
gen peroxide of approximately the formula 2Mo03,H20,H202. The
hydrogen peroxide cannot be expelled by prolonged heating at 100°.

Action on Tungstic Acid.—The acid was prepared in a similar

manner to the molybdic acid, and boiled with the solution of hydro-
gen peroxide, in which it dissolved with evolution of oxygen. The
solution behaves like that of the molybdate compound, and cannot be
made to crystallise even after the addition of alcohol and ether. On
analysis, it proved to be a compound of tungstic acid with hydrogen
peroxide, and had the formula W03,H20,H202.

Action on Vanadic Acid.—The acid was prepared in the same
manner as the two previous compounds, and then boiled with the
peroxide. The liquid is first of a dirty-green colour, but evolves

oxygen, and then changes to a reddish-brown. On spontaneous
evaporation, blackish-brown crusts are obtained, which occasionally

show a riietallic lustre. The powder is brown and amorphous.
Attempts at crystallisation failed. It is but partly soluble in cold

water, and on warming, it is gradually decomposed. In dilute acids,

it is freely soluble, and loses in colour, especially on warming. Its

solution, which is intensely acid to blue litmus-paper, gives with an
alkaline carbonate a brown precipitate, which dissolves on warming
with evolution of carbonic anhydride.

Analysis, however, showed such a wide variation in the amount of

hydrogen peroxide, and the compound is so readily decomposed, that

it may be considered more like a mixture than a true chemical com-
bination. L. DE K.

Reduction of Potassium Platinum Thiostannate : Potassium
Thioplatinosate. By R. Schneider (/. pr. Ghem. [2], 45,401—
411).—Potassium platinum thiostannate, K2S,3PtS,SnS2 {Annalen,

138, 612), is best prepared by melting 1 part of platinum sponge
with 2 parts of stannic sulphide (mosaic gold), 6—8 parts of dry
potassium carbonate, and 6—8 parts of sulphur. When this salt is

heated to dark redness in a current of hydrogen, it loses sulphur as

hydrogen sulphide and a mixture of 'potassium thioplatinosate., K2PtS2
with platinum and tin is left. When the residue is treated with

water in absence of air, the solution contains K2PtS2 4- 4K0IT, and
there are left undissolved a double salt, K2PtS2,2H2PtS2, platinum,

,
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and tin. When tbe solution is exposed to the air, the potassinm thio-

platinosate is partially oxidised according to the equation SKaPtSa +
30 = KaPtOs + 2K2PtS3, and when this oxidised solution is treated

with hydrochloric acid, platinum bisulphide is precupitated. When
the insoluble matter left by the treatment of the residue from the

heating in hydrogen with water is at^^acked by dilute hydrochloric

acid in absence of air, the K^PtSa becomes HaPtSa ; in presence of air,

tihis latter is oxidised to H2O and PtSa.

Attempts to isolate potassium thioplatinosate failed.

A. G. B.

Mineralogical Chemistry.

AUotropism of Amorphous Carbon. By W. Luzi (Ber., 25,
1378—1385),—A graphitire is found in the chalk at Wunsiedel, in

the Fichtelgebirge, which has been examined by Fuchs, who came to

the conclusion that it is amorphous (/, pr. Ghem., 7, 353), and by
Sandberger, who also concluded that it is amorphous and identical

with the graphitoid or schungite of Sauer and Inostranzeff. The
author considers it to belong to the class of oraphitites. He has
received from Stugard, in Finnland, a graphitite which is exactly

like that of Wunsiedel. It marks paper like graphite, has no plane

of cleavage, and has a conchoid a1 fracture ; sp. gr. = 2*255—2*26 at
17*5°. It gives 0*67 per cent, of pale-yellow ash on combustion in

oxygen, and is quite amorphous.
The mineral from Wunsiedel has a sp. gr. = 2*007, is similar to

the above in other properties, and is free from hydrogen and nitrogen.

When oxidised with potassium chlorate and concentrated, red,

fuming nitric acid, it does not behave like ordinary amorphous
carbon, but like graphite and graphitite, and yields a graphitite

oxide similar to that obtained from magnetic graphitite. After five

treatments with the oxidising mixture, the product has an orange-
brown colour. It decomposes on heating with hissing and glowing,

and leaves a black, powdery, heavy residue. It is insoluble in water
and nitric acid, under the microscope is seen to consist of minute
leaflets, is doubly refractive, and gave on analysis 51"99 per cent. C,
1-93 per cent. H, 46-08 per cent. O.

From these results, the author concludes that the mineral contains

amorphous carbon, which is not identical with the ordinary amorphous
modification of this element. E. C. R.

Fractional Analysis of Silicates. By F. W. Clarke {Ghem.
News, 65, 188- 189, 199—200).—The author realises the desirability

of furnishing experimental data upon which to base the structural

composition of silicates, and, with this object in view, gives the
results of some experiments on minerals mainly belonging to the

mica and chlorite group, and a few other magnesian silicates siicli as

talc, serpentine, and olivine, the last being the only anhydrous
VOL. LXII. 3 8
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mineral used. Firsfc of all, by ascertaining the loss of weight at 100'',

250°, 300°, and at a full red heat, and when there was fear of oxida-
tion also taking a total water directly, the vermiculite micas, keriite,

jeiferisite, and protoverrniculite are found to correspond with an
ordinary mica, plus 3 mols. HgO, and with hydrogen equivalently
replacing the alkali metals of the original mineral ; the water is

expelled, 2 mols. at 100°, the third at 250°. In the true micas and
chlorites the water is not expelled in fractions, bnt is stable up to or
near redness, and is regarded as constitutional. Such results can be'

turned to account, in many instances, for ascertaining the character
and distribution of the hydroxyl, and for finding whether it is in

combination with silica, alumina, or magnesia, &c. For instance, in

the above minerals all except talc are decomposable by aqueous hydro-
chloric acid, but by dry hydrogen chloride they are differently affected

;

this, the following experiments tend to show, is due to the character of

the hydroxyl. Each silicate was heated to constant weight in a current

of dry hydrogen chloride, at about 400°, a temperature at which tbe

water of constitution is retained. Olivine^ which does not contain

hydroxyl, was practically unattacked ; talc, the true micas, and the

vermiculites were not acted on, or only slightly ; serpentine and the

chlorites, however, were strongly affected, with the production of

magnesium chloride, in which the magnesia was estimated, and the

numbers obtained lead to the assumption that the group Mg*OH is

present in those minerals, which are vigorously attacked by dry
hydrogen chloride. It is therefore presumed that talc, which is not
attacked either by wet or dry hydrochloric acid, does not contain this

group; therefore, of the two suggested formula^ for that mineral,

Mg3ll2(Si03)4 and Mg(Si20s*Mg-OH)2, the former, the acid meta-
silicate formula, is preferable. This is also supported by the fact

that when talc is sharply and quickly ignited one-fourth of its total

silica is set free, as represented by the equation Mg3H2Si40i2 =
3MgSi03 -f Si02 + H2O ; this could not well be explained from the

pyrosilicate point of view. Moreover, the acid character of the

hydroxyl agrees well with the stability towards acids.

Another method of obtaining further information as regards the

composition of these silicates is based on the fact that even if they

are readily decomposed by hydrochloric acid, yet by ignition they are

transformed into soluble and insoluble portions, for instance, three

chlorites of similar type and xanthophyllite (waluewite from Siberia),

all of which had been analysed, were strongly ignited over a blast, in

a covered platinum crucible, for several hours, digested with strong
hydrochloric acid, evaporated to dryness, heated with weak acid,

filtered, the silica removed by boiling with solution of sodium carbon-

ate, and the insoluble residue washed, weighed, and separately

analysed. In each of the four cases it proved to have the composition

of spinel, and in quantity bore a definite relation to the formulae of

the original minerals, which were :

—

Ripidolite (West Chester, Pa.), AlssMga^HuoCSiOOsoOna.
Clinochlore (Slatoust., Urals), Al38Mg87Hi43(Si04)620ii3.

Leuchtenbers^ite (Slatoust., Urals), Al42Mg86Hi43(Si04).;s(,Oi2i.

Waluewite (Slatoust., Urals), Al66Ca24Mg5,H,o(Si04)o«On4.
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In eacli case tliere is an excess of oxygen over the silica, and tl\e

amount of spinel formed by ignition is almost quantitatively pro-

portional to that excess. Such decompositions give strong evidence

of the relative constitution of the minerals. The three examples of

chlorites all reduce to the general formula Mg2(Si04)2ll'4, in which R'

is partly hydrogen, partly Mg-OH and partly 'AlHaOo; the juxta-

position of the two latter groups would explain the formation of

spinel on ignition, whilst the soluble portions of the decomposed
material are apparently mixtures of olivine and magnesian garnet,

minerals which are common sources of chlorites in nature. Tschermak
suggested that these particular chlorites were mixtures of amesite

and serpentine ; as, however, the latter mineral when ignited yields

insoluble enstatite, that view, in face of the present results, is

untenable. Waluewite, the most basic known member of the clin-

tonite group, appears to be a mixture of isomorphous molecules,

among which the compound (A102Mg)4Si04 is predominant ; such a

compound might easily split up into olivine and spinel, Mg2Si04 -j-

2MgAl204, and the quantity of spinel actually formed, when waluewite
is decomposed by heat, is almost exactly the amount required by this

theory. The association of spinel and members of the olivine ^roup
with clintonite micas in nature is very suggestive in this connection.

D. A. L.

Native Iron from Canon Diablo. By Mallard and by Daubree
{Compt. rend., 114, 812— 814).—A specimen of native iron, collected

by Foote in 1891 near the Canon Diablo, in Arizona, was found by
Koenig to contain cavities filled w^ith black matter, and containing

diamonds of 0*5 mm. diameter (this vol., p. 284). In other samples col-

lected by Eckley Coxe, Mallard finds cavities filled with black matter
and containing rounded grains of carbonado, 0'5 to 10 mm. in diameter.

This native iron seems to be of meteoric origin, but Foote observed,

about 3 kilom. to the north-west of the locality where the larger

fragments are found, an abrupt elevation which seems to be an extinct

volcano. It is not improbable, therefore, that the native iron is of

terrestrial and volcanic origin.

Daubree points out that the native iron of Greenland has been
shown to be of terrestrial origin, and to be connected with basaltic

eruptions. He considers that the determination of the origin of the

native iron of the Canon Diablo would probably throw much light on
the general question of the formation of diamonds. C. H. B.

Organic Chemistry.

Boiling Point Curves for the Normal Paraffins. By G.
HiNRiCHS (Compt. rend., 114, 1015—1018).—In a former paper
{Coinpt. rend., 112, 998), the author has shown that the boiling point

depends on the atomic weight and on the pressure separately. In
the present paper, he shows that in an homologous series, that of the

normal paraffins, the boiling points are determined by the sam«
3 s 2
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function when the pressure or molecular weight is altered. This is

first demonstrated by construction of the isobaric lines for 15, 30, 50,

100, and 760 mm. for the paratftns containing from 11 to 19 carbon

atoms. The form of the curves is the same, and they can all be

expressed generally by the equation t = rj -{- ki (log a — ^), where a

is the molecular weight, A like similarity is noticed in the isosomatic

curves, where the boiling point is given for each separate paraffin as a

function of the pressure. H. C.

Mechanical Determination of the Boiling Points of Com-
pounds with Simple Terminal Substitution. By Gr. Hinrichs
{Com.pt. rend., 114, 1118—1115).—The substitution of a simple atom
such as that of chlorine, bromine, or iodine for one of the terminal

hydrogen atoms in an organic compound will have the effect of

increasing the mass and the moment of inertia of the molecule. The
boiling point is, as the autlior has shown, a function of the moment
of inertia, and it should be possible from the increase in the latter to

calculate the increase of the former. The author shows that this is

possible, making use of relationships which he has established in

former papers, and that the rise in the boiling point is directly pro-

portional to the increase in the mass, and inversely proportional to

the number of carbon atoms in the hydrocarbon molecule. That this

result is in keeping with experiment is shown by reference to the

bromides and iodides of the C4, C5, and Ce paraffins. H. C.

Establishment of Fundamental Formulae for the Calculation
of Moments of Inertia. By G. Hinrichs (Compt. rend., 114, 1064-

1066).—The author obtains general expressions for the moment of

inertia of molecules of the CwH2h+2 hydrocarbons round their natural

p.xes of rotation in terms of the number of carbon atoms contained in

the molecule. H. C.

Composition of Ant Oil. By C. Schall (Ber., 25, 1489—1490).
The author has succeeded in separating a hydrocarbon from a speci-

men of ant oil ; it boils at 192—194° under a pressure of 720 mm.,
and appears to be identical with normal undecane. J. B. T.

Acetylated Lactose and the Optically Different Modifica-
tions of Lactose. By M. Schmoi:ger (Ber., 25, 1452—1455).-
Herzfeld (Abstr., 1880, 619) prepai-ed an octacetyllactose by Lieber-
mann's method, and stated that it melts at 87"

; the author finds that, if

slowly crystallised from a mixture of alcohol and chloroform, it melts
at 95—100°. When separated from its boiling alcoholic solutioii, it

melts at 85°. Its specific rotatory power is [a]£, = — 3"5°.

An acetyllactose was prepared by Schiitzenberger (Annalen, 84,
74) by the action of acetic anhydride on lactose dissolved in acetic

acid. The product of the action is a horny mass melting at about
80', and ccmtaining about 40 per cent, of acetyl. By fractional

crystallisation from water, the author succeeded in separating a small
quantify (4 per cent.) of the crystrilline octacetyllactose from it, the

remainder was an amorphous mass consisting, probably, of acetylated

decomposition products. On attempting to prepare a hydrazone and
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osazone from this, only acetylphenylhydrazlne was obtained. No
crystalline product was formed with hydroxylamine.

The author has previously pointed out the existence of two optically

different modifications of ordinary lactose (Abstr., 1882, 157). The
one exhibiting semi-rotation is obtained by rapidly evaporating a
solution of 2d grams of lactose on a water-bath. Tlie modification

showing slight bi-rotation is prepared by evaporating not more than
7 c.c. of a 10 per cent, sugar solution to dryness. The two modifica-

tions are crystalline, and contain no water of crystallisation ; they
eventually change into the variety showing constant rotatory power.
Cryoscopic determinations and observations of their refractive indices

and dispersions in aqueous solution afford no explanation of their

existence. W. J. P.

AUyltrimethylammonium Chloride and Iodide, By E.

Schmidt and J. Weiss (Aanalen, 268, 143—151 ; compare this vol.,

p. 905, and Bode, this vol., p. 80G).

—

Allyltrimethi/Jammo^iium chloride,

NMeaCl'C^aHs, is formed when allyl chloride is treated with methyl

-

amine in alcoholic solution ; it is a colourless, very hygroscopic, crys-

talline compound, which seems not to be reduced on treatment with
tin and hydrochloric acid. The platinochloride, (NMe3Cl-C3U.5)2,PtClj,

separates from dilute hydrochloric acid in well-defined octaKedra, and
melts at 215'^

; when its aqueous solution is boiled for a long, time and
then allowed to cool, a lemon-yellow salt of the composition,

IS'Me3Cl-C3H5,PtCl2,

is deposited. The aurocMoride, ]S'Me3Cl*C3H5,AuCl3, crystallises in

golden plates, and melts at 210".

PropyltrimethylaTYimonmrri iodide, NMcalPr, prepared from normal
propyl iodide in like manner, is a colourless, crystalline compound.
VVhen treated with silver chloride, it yields a chloride from which an
aurocldoride of the composition ]S'Me3ClPr,AuCl3 is obtained; this

crystallises in long, golden needles, melts at 215°, and is quite

different in properties from the aurochloride which is obtained
from the allyl base after the latter has been treated with tin and
hydrochloric acid.

When allyltrimethylammonium chloride is treated with bromine in

alcoholic solution, it is converted into a perbromide of the composi-
tion NMeaBr-CsUsBr -}- Bro ; this compound forms well-defined,

reddish-yellow crystals, and is converted into dibromopropyltri-
methylammonium bromide (m. p. ly^"") by warm alcohol.

Allyltrimethylammomiim iodide, NMegPCaHCs, prepared from allyl

iodide and triniethylamine, separates from boiling alcohol in well-

defined, colourless needles, and melts at 104°.

Experiments on frogs and rabbits showed thnt the physiological

action of allyltrimethylammonium salts is quite different from that of

neurine, the former being far leas poisonous than the latter.

F. S. K.

Note hy Ahstractor.—The melting points of some of the compoutuls
described above are not given by the author, but are taken f r mi
Partheil's paper (compare following abstract) to avoid repetition.
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Derivatives of Allyltrimethylammonium Hydroxide. Bj
E. Schmidt and A. Partheil (Annalen, 268, 1-52—197 ; compare
Abstr., 1890, 356, and Schmidt, this vol., p. 905).—These experiments
were instituted in order to compare the chemical behaviour of alljl-

trimethylammonium hydroxide with that of the corresponding vinyl
compound, and also with the object of preparing and studying the
]»hysi()logical action of homologues of isomuscarine and of acetenyl-

ti-irnethylammonium hydroxide; practically the whole of the subject
matter of the present paper has already been published (Abstr.,

1890, 356).

Tetramethylammonium bromide, prepared as already described
(compare Schmidt, this vol., p. 805), crystallises from glacial

acetic acid in prisms, and from water and alcohol ia ocfcahedra

;

it is insoluble in ether and acetone, and only very sparingly
soluble in cold alcohol.

When dibrowiopropyltninetliylainmomnTn hromide, NMe3Br*C3H5Br2,
(m. p. 173°) is decomposed with silver chloride, and the hydrochloric
acid solution of the product mixed with auric chloride, an aurochloride

of the composition NMe3Cl*C3H5Br2,AuCl3 is deposited in lemon-
yellow needles, melting at 148° ; by directly precipitating a solution

of the bromide with auric chloride, the same aurochloride is obtained,

mixed, however, with some other bromo-derivative.

When 7-iodopropyltrimethylammonium iodide (loc. cit.) is treated
with moist silver oxide at the ordinary temperature, it is converted
into the corresponding hydroxide, the platinochloride,

(NMe3Cl-C3HeI)2,PtCl4,

of which crystallises from hot, dilute hydrochloric acid in brownish-
red needles, melting at 237°; if, however, the treatment is carried

out at 100°, or alcoholic potash is employed instead of silver oxide,

allyltrimethylammonium hydroxide is produced with liberation of

hydriodic acid; when boiled with silver nitrate, the iodide is con-

verted into 7-hydroxypropyltrimethylammonium hydroxide (7-homo-
choline), identical with the compound described by Weiss (Zeitschr.

f. Naturw., 60, 275).
When trimethylenechlorhydrin is heated at 100° for six hours with

an alcoholic solution of trimethylamine, there is formed a salt which
seems not to be identical with homocholine hydrochloride.

F. S. K.

Picric Acid as a Reagent for Guanidine. By 0. Pkelinger
(Monatsh., 13, 97—100; compare Emich, Abstr., 1891, 118U).—
cc-Tri'pkenylguanidine picraCe, CHoPhgNs, 06112(^02) 3*OH, is readily

formed on shaking together equivalent quantities of the base and
acid dissolved in hot alcohol. It is of a deep-yellow colour; melts at

176—178°; dissolves in 12,200 parts of water at 15°; is only
sparingly soluble in ether, benzene, and carbon bisulphide, but may
be readily recrystallised from chloroform or acetone.

Phenylguanidine picrate is obtained in the form of deep-yellow,

slender, microscopic needles on adding picric acid to a solution of

phenylguanidine. It melts partly at 208°, completely at 214°, is

nearly insoluble in water, but dissolves readily in acetone.
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The relative insolubility in water of tlie compounds described

above, leads the author to suggest that picric acid may be employed
with advantage as a reagent for the detection of guanidine and its

derivatives. Gr. T. M.

Action of Nitric Acid on the Amidines. By A. P. N". Franchi-
MONT (Eec. Trav. Ghivv., 10, 231—235).—Guanidine nitrate dissolves

in an excess of nitric acid with development of heat, but without the

production of any gas. The product, recrystallised from boiling

water, forms slender needles which decompose at 222°.

Nitrogaanidine, suspended in absolute alcohol and subjected to the

action of a current of dry ammonia, dissolves after some time.

From the solution, by diluting with water and neutralising, a sub-

stance which appears to be nitroguanidine is re-obtained. After

some time, the solution yields a well-crystallised residue which is

soluble in water, but only slightly in alcohol. Nitroguanidine dis-

solves easily in aqueous ammonia; the solution gives off nitrogen

monoxide at the ordinary temperature. The reaction may be written

C(N'Ho),.:N-N02 + H2O = CO(NH2)2 -I- NHo-NOo.; the carbamide de-

composes in presence of a base into ammonia and carbonic anhydride

;

the nitramine immediately forms water and nitrogen monoxide.
Attempts to prepare the sodium derivative of this, the simplest,

nitramine by the action of sodium alkyl oxides on nitroguanidine

failed, Propionamidine appears not to form a nitro-derivative even
when evaporated with 10 times its weight of nitric acid. Its nitrate

crystallises in colourless, deliquescent prisms melting at 132°.

W. T.

Action of Sulphuric Acid on Methylethylacraldehyde.
By E. Ll-dwig {Ber., 25, 14U9—1410).—Methylethylacraldehyde is

entirely resinified when suspended in water and treated with con-

centrated sulphuric acid. If, however, it is added to an ice-cold

mixture of alcohol and sulphuric acid, only a small quantity of resin

is formed, together with a hexenylsalphmic acid of the composition
CH2Me-CH./CMe[CH(OS03H)2]-OS03H. Methylethylacraldehyde

(5 grams) is added drop by drop to an ice-cold mixture of alcohol

(20 grams) and sulphuric acid (30 grams). The solution is separated
from the resin, calcium carbonate added, and the mixture filtered.

On concentrating the filtrate, the easily soluble calcium salt of the
acid is obtained, and crystallises when placed in a vacuum over
sulphuric acid. The hariwm salt, obtained by adding barium
hydrate to the crude product, is very easily soluble, and is crystalline.

When the acid is heated with potassium hydroxide at 100°, sulphuric
acid is not eliminated. When distilled with potassium hydroxide,
slight carbonisation takes place, an alcoholic liquid distils over, and
potassium sulphate remains.
The author is engaged in the further investigation of these re-

actions. E. C. R.

Acetaldoxime. By A. P. N. Franchimont {Uec. Trav. CUm., 10,
236—237).—Acetaldoxime has been described by V. Meyer and by
Petraczek (Abstr., 1883, 569) as a liquid boiling at 114r-^115^ The



952 ABSTRACTS OF OHEMIOAL PAPERS.

author finds it to be a solid substance, distilling constantly at 114*5°,

melting at 47°, and solidifying, even in a capillary tube, imme-
diately on taking from the bath. It is an inodorous substance,

crystallising in acicular crystals sometimes a decimetre in length.

It dissolves easily in ether, chloroform, acetone, and benzene, less

easily in petroleum ether and carbon bisulphide. There seems no
reason to believe that this substance is an isomeride of the ordinary

acetaldoxime. The author suggests that a trace of impurity prevents

the crystallisation of the ordinary substance. (Compare Dunstan and
Dymond, Trans., 1892, 470, and Proc, 1892, 135.) W. T.

Preparation of Symmetrical Dichloracetone. By A. Erlen-
BACH (Annaleii, 269, 46—48).—In preparing symmetrical dichlor-

acetone by the method described by Grrimaux and Adam (Bull. Soc.

Ghiin., 36, 19), the yield is increased from 15 to 57 per cent, of

the oxidised dichlorohydrin by proceeding as follows:—Dichlor-

hydrin (100 grams) and very finely divided potassium dichromate

(80 grams) are placed in a litre flask, and a mixture of concentrated

sulphuric acid (120 grams) and water (150 grams) is added in small

quantities at a time in the course of a day to the ice-cold solution,

which is frequently and vigorously shaken ; after keeping over night,

the oil is extracted with ether, and the dichloracetone separated

from unchanged dichlorhydrin with the aid of sodium hydrogen
sulphite. F. S. K.

Diamidoacetone. By L. RtioHEiMER and E. Mischel {Ber., 25,
1562—1568).—Riigheimer (Abstr., 1889, 249 and 1210) has obtained

diamidoacetone from several compounds, and has described the

sulphate and the platinochloride. The base cannot be isolated, and
its aqueous solutions decompose on remaining; the hydrochloride

C0(CH2*NH2,HC1)2 -t- l^HsO, which forms lustrous crystals soon

becoming dull, the nitrate, the picrate, and the aurochloride have
all been obtained in the crystalline form.

Benzenyldiamidoacetone, CO<:^pTT^_^T^^CPh, is produced when an

aqueous solution of diamidoacetone sulphate is rendered slightly

alkaline and benzoic chloride (1 mol.) gradually added with vigorous

shaking ; it crystallises from alcohol in colourless leaflets, and melts

at 190—191". It is a neutral compound, and reduces ammoniacal silver

and JFehling's solutions. When suspended in absolute alcohol, and

treated with hydrazine hydrate, the compound N2(C<CpTT^ ^^CPh)o

4- 2H2O is obtained ; the phenylhydrazone,

N2HPh:c<™^;5N>^P^'

crystallises from alcohol in needles which are sensitive towards light

and heat, and melt at 173—175°. Fhenylethenyldiamidoacetone,

CO<CpxT^ ^^C'CHaPh, prepared from diamidoacetone sulphate and

phenylacetic chloride, forms colourless, lustrous leaflets, and melts at

189'5—190'5°j being fairly soluble in hot water, but insoluble in ether
3
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it reduces ammoniacal silver solution on heating, and Fehling's solu-

tion at the ordinary temperature.

When a concentrated solution of diamidoacetone sulphate (1 mol.)

is mixed with potassium carbimide (2 mols.) crystals separate, but

redissolve after a time, and at the end of some days an amorphous
compound separates which is insoluble ia alcohol, but readily soluble

in water, melts at about 224°, and is perhaps the biuret^

Ethyl chlorocarbonate reacts with diamidoacetone forming a white

crystalline compound, probably CO<^pTj^.xTL[>CO. A "R T

Cuprammonium Acetobromide. By P. W. Richaeds (Ber.,

25, 1492).

—

Cuprammonium acetobromide, CuBr,Ac,2]SrH3, is pre-

pared by mixing together cupric bromide (5 grams), alcohol (10 c.c),

and saturated alcoholic ammonia (10 c.c.) ; tbe precipitate which
forms is immediately dissolved in a mixture of acetic acid (1(5 c.c.

)

and alcohol (7U c.c.) ; on allowing the solution to evaporate spontane-

ously in the air, or on cooling it to — 5°, lustrous, prismatic crystals

separate which probably belong to the monosymmetric system ; the

compound is almost insolable in alcohol, but decomposes in presence

of water. J. B. T.

Ethyl Acetoacetats. By P. C. Freer (/. pr. Chem. [2], 45,
414—416).—Briihl (this vol., p. 583) admits that the behaviour of

ethyl acetoacetate with phenylhydrazine (Nef, this vol., p. 142) is one
of the instances iu which this etiiyl salt behaves as a hydroxycrotonic

derivative. Inasmuch as phenylhydrazine is a base, its behaviour to

ethyl acetoacetate should resemble that of sodium ; the author has
experimented with phenylhydrazine hydrochloride, expecting to

obtain some different result.

Piienylhydrazine hydrochloride was added to a solution of ethyl

acetoacetate in absolute alcohol, together with some chalk to keep
the liquid neutral; carbonic anhydride was evolved, and the reaction

was over in the course ol 6—8 hours. When the product was poured
into water, a yellow oil separated; this was dissolved in ether, the

ethereal solution was wasued successively with sodium hydroxide,

dilute hydrochloric acid, and water, dried, and distilled. The residual

yellow oil, CioHioN^O, boiled at 220° (30 mm.), and became brown in

air ; its empirical formula ia identical with that of l-phenyl-3-methyl-
5-pyrazolone ; the hydrochloride, CioHuNaOCl, was prepared.

By acidifying the alkaline washings of the above ether extract

with hydrochloric acid, a difficultly crystallisable acid was isolated,

but not further investigated ; when this was filtered off, and sodium
carbonate added to the filtrate, l-phenyl-3-methyl-5-pyrazolone
(m. p. 127°) was precipitated. A. G. B.

Action of Sodium on Ethyl Chloracetate. By A. Erlenbach
{Annale7i, 269, 14—48).

—

Ethyl ethoxycMoracetoacetate^

OEt-CH./CO-CHCl-COOEt,
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or CH,Cl-CO-CH(OEt)-COOEt, I's formed, together with at lenst two
other compounds, when ethyl chloracetate (100 grams) is added in

the course of 1^ days to ice-cold ether (200 grams) containing
shavings of sodium (27 grams) in suspension; two days after the
commencement of the experiment, the greater part of the sodium has
disappeared, the evolution of hydrogen is almost at an end, and from
the dark red ethereal solution a light yellow powder has been de-

posited. The unchanged sodium is then separated by filtration through
a coarse metallic sieve, the solution containing the solid in suspension
is mixed with water and dilute hydrochloric acid, the ethereal layer

separated, dried, evaporated, and the ethyl ethoxychloracetoacetate
isolated from the oily mixture by fractional distillation, under a.

pressure of 40—60 mm., during which process hydrogen chloride is

evolved ; the weight of the pure compound is, on the average, half

that of the ethyl chloracetate employed. It is a yellowish liquid, and
boils at 157° under a pressure of 45 mm., and at 162° under a pressure
of 55 mm., but it cannot be distilled under the ordinary atmospheric
pressure ; it is only sparingly soluble in water, but it dissolves in

dilute soda, and in sodium carbonate, with partial decomposition,
yielding a dark brown solution. When boiled with dilute hydro-
chloric acid, it is decomposed into alcohol, carbonic anhydride, and
symmetrical dichloracetone. The sodium derivative, CsHioClOilSra, is

a colourless powder, and is decomposed by water. The copper derivative

is a green, crystalline compound.
JEthyl ethoxyacefoacetate, O8H14O4, can be obtained by treating the

chloro-derivative just described with zinc dust and acetic acid in the
cold ; the product is purified by means of its copper derivative. It

is a colourless liquid, boils at 105° under a pressure of 14 mm. with
very slight decomposition, and just above 2U0° under the ordinary
atmospheric pressure with considerable decomposition; it is mode-
rately easily soluble in water, more readily in dilute hydrochloric
acid. The sodium derivative is a colourless, gum-like substance. The
copper derivative (C8lIi304)2Cu, prepared by shaking the ethereal salt

with a concentrated solution of copper acetate, crystallises from
alcohol in long, green needles, melts at 143°, and is insoluble in water,

but readily soluble in ether, benzene, chloroform, and carbon bi-

sulphide ; when an alcoholic solution of a mixture of the copper
derivatives of ethyl ethoxyacetoacetate and ethyl ethoxychloraceto-

acetate is heated for some time at 80"^, a yellow basic substance, con-

sisting principally of the decomposition products of the copper de-

rivative of the chloro-compound, is deposited. H\\e aluminium deriva-

tive crystallises from cold dilute alcohol in small, colourless needles,

and dissolves freely in ether, benzene, chloroform, and light petroleum.

When ethyl ethoxyacetoacetate is warmed for a short time with dilute

hydrochloric acid, it is decomposed into carbonic anhydride, alcohol,

and acetol ethyl ether, COMe-CHa'OEt, identical with the compound
described by Henry (Gompt. rend., 93, 422).

Acetol ethyl ether is a colourless, mobile oil of sp. gr. 0*9204 at

2r7°, boils at 128°, and is miscible with alcohol, ether, and water in

all proportions ; it reduces solutions of copper acetate and ammoniacal
solutions of silver, and when treated with potassium dichromate and
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dilute sulpliiiric acid it is oxidised to acetic acid, carbonic acid and
formic acid being also produced in small quantities. It combines
very readily with sodinm hydrogen sulphite, forming a very readily

soluble crystalline compound, and on reduction with sodium amalgam
in acid solution, it yields approximately equal quantities of acetone
and ethyl alcohol, together with traces of isopropyl alcohol. The
hydrazone, NaHPhiCMe-CHo-OEt, is a yellowish oil, boils at 165° under
a pressure of 16 mm., and at 267° with decomposition under the
ordinary atmospheric pressure ; it turns brown on exposure to the air,

and dissolves freely in ether and alcohol, but is insoluble in water.
Ethnx/jmetJiylindole, CnHisIS'O, is formed when the hydrazone just

described is heated with sodium acetate, a little sodium chloride, and
a few drops of acetic acid in dilute alcoholic solution ; it separates
from alcohol in large, colourless, rhombic crystals, a : b : c =
0'5635 : 1 : 0-7445, melts at 143*5°, and is readily soluble in ether,

alcohol, benzene, and chloroform, but more sparingly in light petr-

oleum and cold water ; it is not acted on by dilute soda, and is only

verv slowly decomposed by dilute hydrochloric acid.

Ethyl diethoxyacetoacetate, OEt-CH,-CO-CH(OEt)-COOEt, can be
obtained by gradually adding ethjl ethoxychloracetoacetate to a cold

alcoholic solution of sodium ethoxide, and then boiling the mixture
for three hours. It boils at 131—132^ under a pressure of 11 mm.,
and is identical with the compound prepared by Conrad from ethyl

ethylglycollate (Ber., 11, 58) ; when boiled with dilute potash, it is

converted into diethoxyaeetone (compare Grimaux and Lefevre,

Abstr., 1889, 235), the sodium derivative of which is a yellow, hygro-
scopic substo.nce of the composition C7Hi303Na.
A compound of the compositicm C12HUO7, which the author names

ethyl hetacetate, is deposited in yellow needles when ethyl ethoxychlor-

acetoacetate is mixed with a solution of sodium acetate, and the mix-
ture kept at the ordinary temperature for many days, with frequent

shaking. It melts at 140'5°, and is readil}'" soluble in warm alcohol,

benzene, chloroform, and carbon bisulphide, but only sparingly in

ether, very sparingly in light petroleum, and insoluble in cold v\ ater
;

when a trace of the substance is warmed with water, the latter is

coloured an intense bluish- violet, the colour changing to yellow on
prolonged boiling. It dissolves freely in ammonia and in soda, and
is reprecipitated unchanged on immediately adding dilute hydro-
chloric acid ; the soda solution quickly turns reddish-brown, and
after keeping for some time, only a small quantity of a resinous sub-

stance is precipitated on the addition of dilute hydrochloric acid; it

reduces ammonical silver solutions in the cold. The molecular weight
of the compound was determijied in glacial acetic acid solution with
results which agreed well with those required by a compound of the

molecular formula given above. The sodium derivative, Ci2Hi207Na2,
is an almost colourless powder, stable in the air, and soluble in

alcohol, yielding a dark green solution. The barium, derivative,

Ci2Hi207Ba + H2O, and the calcium derivative Ci2Hi207Ca, are

amorphous. The cuprous derivative, C12H12O7CU2, crystallises in

slender, yellow needles. The instability of these metallic derivatives,

and the fact that they are decomposed by carbonic anhydride with
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regeneration of efcbyl ketacetate, renders ifc highly improbable thafc

the last-named componnd is a true carboxylic acid ; a number of

experiments were made with the object of determining the constitu-

tion of the compound, but without success ; the most important
results bearing on this question are the following :—When ethyl

ketacetate is boiled with concentrated hydriodic acid, the quantity of

ethyl iodide liberated, determined by Zeisel's method, corresponds
with the theoretical quantity for two ethoxy-groups ; when treated

with soda at the ordinary temperature, it yields an amorphous com-
pound, which seems to have the composition C10H10O7. The diacetyl

derivative, C12H12O7AC2, is formed when ethyl ketacetate is heated
with excess of acetic anhydride for lU hours at 120°, or, better,

warmed with acetic chloride at 70—80° for two hours ; it crystallises

from moderately dilute alcohol in yellow prisms and in colourless

needles, melts at 106—107°, and is readily soluble in warm ether,

benzene, alcohol, carbon bisulphide, and acetic acid, but insoluble iu

cold water; it dissolves freely in dilute soda, yielding a yellow solu-

tion, from w^hich ethyl ketacetate is precipitated on adding dilute

hydrochloric acid. The dihydrazone^ 02411261^405, prepared by heating

ethyl ketacetate with phenylhydrazine, is a red, amorphous compound,
readily soluble in ether, benzene, alcohol, and chloroform, but in-

soluble in light petroleum and water. The anilide, CigHigNOe, crys-

tallises from alcohol in golden needles, melts at 137—138°, and dis-

solves freely in ether and alcohol, but is insoluble in water. The
6rowo-derivative, 0i2Hi3BrO7, is formed when ethyl ketacetate is sus-

pended in carbon bisulphide and treated with one molecular propor-

tion of bromine ; it separates from a mixture of chloroform and light

petroleum in transparent, well-defined, prismatic, colourless or rose-

red crystals, melts at 125—130°, and is readily soluble in chloroform
and ether, but only sparingly in cold carbon bisulphide and light

petroleum; it is decomposed by alcohol, and it becomes sticky on
exposure to the air. When ethyl ketacetate is dissolved in ice-cold

concentrated nitric acid, and the solution poured into water, a colour-

lass, crystalline compound is deposited after a short time. This pro-

duct separates from a mixture of ether and light petroleum in large,

colourless, well-defined crystals, which melt at 80—95°, decompose at

102°, and have the composition O12H13NO10 + 2H2O ; when the crys-

tals are kept over sulphuric acid under reduced pressure, they loso

water and then melt at 40—45°
; the anhydrous substance is very

hygroscopic and crystallises from a mixture of ether and light petr-

oleum in radially-grouped needles. F. S. K.

Lactonic Acids, Lactones, and Unsaturated Acids. By R. Fittk ;

(Annalen, 268, 1— 7; compare this vol., p. 812).—The further in-

vest iuation of the oxidation products of imsaturated acids (compare
Fittig and Buri, Annalen, 2i6, 171, 227, 31, and Kegel, Abstr., 1887,

48S) has shown that a/3-unsaturated acids are oxidised to stable di-

hydroxy-acids, whereas the y37-acids give unstable dihydroxy-

acids, which, on liberation from their salts, are converted into

neutral hydroxylactones. These lactones, just like the simple

lactones, are either unacted on, or only very slowly decomposed by
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wafer, but are readily converged into salts of the corresponding acids

on boiling witli strong: bases ; they are more readily soluble in water

than tbe simple lactones, but separate from moderately concentrated

solutions on the addition of potassium carbonate.

/37- and 7^-unsaturated acids show no difference in behaviour on

oxidation; allylacetic acid, CHolCH-CHo-CHo-COOH, for example,

resembles efbylidenepropionic acid, CHMe'.CH-CHa'COOH, not only

in its behaviour on oxidation, but also in all other reactions, such as

in its conversion info valerolactone and in the decomposition of its

dibromide ; if, therefore, allylacetic acid really is a 7^-unsaturated

compound, it is impossible, at present, to distinguish such an acid

from a ^7-compound by means of chemical renctions. Hydrosorbic

acid gives, on oxidation, two isomeric hydroxvlactones, of which one

can be partially converted into the other by boiling its alkaline solu-

fion; whether this is due to the presence of two isomerides in the

liydrosorbic acid, or whether the two lactones are geometrical isomer-

ides. has yet to be determined.

Phenylisocrotonic acid, which is doubtless a pure /37-unsaturated

compound, also gives two hydroxylactones, which resemble one
another very closely in chemical behaviour.

The two crotonic acids give, on oxidation, two different dihydroxy-
acids, that obtained from isocrotonic acid being identical with
Hanriot's dihydroxybutyric acid.

In all the experiments, which are more fully described in the fol-

lowing abstracts (pp. 958, 959. 960, 98G), the oxidation was carried out
as follows :—The unsaturated acid (5 grams) is placed in a flask

together with 400— 500 c.c. of water, the solution rendered strongly

alkaline with sodium carbonate or soda, and then a 2 per cent, solution

of potassium (or barium) permanganate gradually added to the ice-cold

solufion ; as a rule, molecular proportions of the acid and of potassium
permanganate were employed. As bye-products, oxalic acid, succinic

acid, and aldehydes are sometimes obtained, and in the case of some
of the aromatic compounds benzoic acid is formed. F. S. K.

Oxidation of Crotonic Acid and Isocrotonic Acid. By R.
FiTTiG and E. KoCHS (Annalen, 268, 7—22).

—

Bihydroxyhutyric acid,

C4H8O4, is formed, together with aldehyde, acetic acid, and oxalic

acid, when solid crotonic acid is oxidised with potassium permangan-
ate in the manner already described (compare preceding abstract)

;

as the acid is isolated only with difUculty, it is better to use
barium permanganate (^ mol.) in place of the potassium salt. It

separates from water in long, transparent, prismatic crystals, con-

taining 1 mol. HgO, which lose their water over sulphuric acid, and
then melt at 74—75°; the anhydrous substance deliquesces in moist
air. It is very readily soluble in water, alcohol, and accfone, but
almost insoluble in hot ether, light petroleum, and chloroform ; it is

not volatile with steam, and is not chansred by boiling, dilute hydro-
chloric acid. The cnlcium salt, (C4H704)aCa, is a colourless, vitreous

compound, very readily soluble in water, but insoluble in alcohol.

The barium salt, with 2 mols. HjO, separates from cold water in

microscopic, prismatic crystals. The silver salt, C^HiOiAgj forms
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mifToscopic, lance-shaped needles, and large, lustrous plates, and is

only sparingly soluble in cold, but more readily in hot water, by
which it is partially decomposed. This dihydroxybatyric acid is

possibly identical with the conipound obtained by Kolbe {.T.jjt. Ghem.^

25, 391) from a/^-dibromobutyric acid, and also with that prepared

by Melikoff (Abstr., 1886, 1008) from /3-methyIglycidic acid.

Isodihydroxybutyric acid, CiH^O^, obtained by the oxidation of

pure isocrotonic acid, is a syrnp, readily solnble in acetone, but in-

soluble in ether. The calcium salt, (C4H704)2Ca, and the barium salt,

are brittle, vitreous compounds, readily solnble in water. The silver

salt, C4H704Ag, crystallises from pure hot water in small needles,

quickly turns yellow on exposure to light, and is partially decomposed
by boiling water ; it is 3^ times as readily soluble in water at

12—13"5° as the silver salt of the isomeric dihydroxybutyric acid

described above. Isodihydroxybutyric acid is, in all probability,

identical with the compound described by Hanriot (Aim. Chim. Phys.

[5], 17, 104) and by Melikoff {Ber., 15, 2r>87).

When either of the dihydroxybutyric acids is heated at 100° for

eight days, an amorphous substance of the composition CsHjoOo is

formed, probably an anhydride of complex constitution.

F. S. K.

Oxidation of Ethylcrotonic Acid. By R. Fittig and R. Ruer
(A'tmalen, 268, 22—27).

—

Isohexeric acid, C6H12O4, isomeric with the

hexeric acid described by Fittig and Howe {Aimalen, 200, 38), is

produced, together with a small quantity of oxalic acid, when ethyl-

crotonic acid is oxidised with potassium permanganate. It crystal-

lises from a mixture of benzene and light petroleum in small plates,

melts at 95—96°, and is readily soluble in water, but more sparingly

in ether, chloroform, and benzene, and almost insoluble in light

petroleum ; it is not changed by boiling dilute hydrochloric acid, and
it is not converted into an isomeride by boiling barium hydroxide.

The calcium salt, (C6Hii04)2Ca -|- 3H2O, forms small, nodular crystals,

loses 2 mols. H2O at 100°, and a third between 100° and 125°
; it is

readily soluble in water. The barium salt, (CfiHn04)2Ba, is an
amorphous compound, very readily soluble in water, but only very
sparingly in alcohol. The zinc salt separates from water in crystals

containing 1 mol. HgO. F. S. K.

Oxidation of Allylacetic Acid. By R. Fittig and K. Urban
{Anrialen, 268, 32—o«) .

—

Hydrcxt/valerolactone,

"^>CH2-CH2-OH,
CO-

I

CHa'CHg

obtained together with succinic acid, by the oxidation of allylacetic

acid with potassium permanganate, is a colourless, moderately mobile
liquid, boils at 300—301° with only slight decomposition, and is very
readily soluble in water, but only sparingly in ether ; it is slowly
decomposed by cold, more quickly by boiling water, and it separates

from moderately concentrated aqueous solutions on the addition of

solid potassium carbonate.
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Salis of dibydroxyvaleric acid are formed when the preceding com-
pound is boiled with bases, but the acid cannot be isolated. The
barium salt, (C5H904),.Ba, is a brittle, amorphous compound, but the

calcium salt, (C5H904),Ca, separates from concentrated aqueous solu-

tions in crystalline criists, and is very readily soluble in water, but
insoluble in alcohol. The silver salt, C5H904Ag, crystallises in

colourless, lustrous plates or needles, and is decomposed by hot
water. F. S. K.

Oxidation of Hydrosorbic Acid. By H. Fittig and J. Hillert
(Avnalen, 268, 38—44).—When hydrosorbic acid is oxidised with
potassium permanganate, a small quantity of succinic acid is formed,
but the principal product is a neutral liquid which, when boiled with
barium hydroxide, gives two barium salts, one of which is crystalline

and insoluble in alcohol, the other amorphous and readily soluble

in alcohol.

Hydroxycaprolactone, CeHjoOs, is obtained when the crystalline

barium salt is decomposed with hydrochloric acid, and the solution

immediately extracted with ether ; on evaporating the ethereal solu-

tion at the ordinary temperature, a crystalline compound—doubtless

dihydroxycaproic acid—is deposited, but the crystals quickly change
into the liquid lactone. This compound dissolves in water in all

proportions, yielding a neutral solution, from which it separates again

as an oil on saturating with potassium carbonate; it distils under the
ordinary atmospheric pressure, with partial decomposition. When
boiled with water, it is only partially converted into dihydroxy-
caproic acid. Barium dihydroxycaproate^ (C6Hii04)3Ba, prepared as

already described, separates from hot water, in which it is very
readily soluble, in colourless crystals. The calcium salt, (Cr.Hn04)2' a,

is much more readily soluble than the barium salt, and forms small,

nodular crystals. The sHv(^r salt, C6Hn04Ag, crystallises from warm
water in lustrous, colourless needles.

Isohydroxycaprolactone, CeHioOa, prepared from the amorphous
barium salt referred to above, is a thick, colourless liquid, miscible

with ether, and resembles the isomeride in its other properties.

Barium isodihydroxycaproate and the corresponding calcium salt are

amorphous, anhydrous compounds. The silver salt is very unstable.

When a solution of dihydroxycaproic acid is boiled with excess of

soda for three hours, about one quarter of the acid is converted into

the isomeric iso-compound. F. S. K.

Decomposition of Dibromides of Unsaturated Acids by-

Warm Water and Dilute Alkalis. By R. Fittig (Amialen, 268,
55—60).—The study of the decomposition of a number of dibrom-
additive products of ^7- and 7^-unsaturated acids by boiling water,
or by cold dilute alkalis, has shown that they all behave in a similar

manner, inasmuch as the first decomposition product is invariably

a bromolactone of the constitation CH2<CpTTr> .^CH'CHoX or

CH2<QTT ^>CH*CHBrX; if the treatment with boiling water, or
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witli dilute alkali, is prolonged, tlie broraolactone is decomposed
into a hydroxy! actone and an afy-ket:onic acid, which are not con-
vertible one i'lto the other. Since the dibromide of allylacetic acid
behaves just like the other dibromides, it follows that, assuminof that
this acid really is a 7^-dibromo-derivative, the position of the bromine
atom in tbe bromolactone has no influence whatever on the manner
in which the last-named compound underg-oes decomposition.
Although all tbe dibromo-acids behave in the manner just stated,

there are certain respects in which they differ ; in the case of the
fatty compounds, the hydroxylactone is invariably tbe principal pro-

duct, the ketonic ncid being produced in comparatively small quanti-

ties ; in the case of the aromatic acids, on the other hand, the ketonic

acid is the principal product, and a hydroxylactone is not fo^-med at

all, when the decomposition is effected with boiling water, and only

in one instance, namely, in the case of i!=:ocrotonic acid, when dilute

alkali is employed.
The hydroxy! actones produced in the manner described above are,

as a rule, identical with the compounds obtained directly by the

oxidation of the unsaturated acids (compare preceding abstracts)

Although hydrosorbic acid yields two isomeric compounds on oxida-

ation, only one hydroxylactone is obtained from its dibromide.

The dibromide of phenylisocrotonic acid (phenyldibromobutyric
acid) yields two bromolactones under certain conditions ; tbe hydr-
oxylactone obtained from the dibromide is, moreover, quite different

from that produced by the oxidation of phenylisocrotonic acid.

The author prefers not to attempt any explanation of these cases of

isomerism.
The formation of the 7-ketonic acids from the bromolactones is

easily explained by assuming that unsaturated lactones are first pro-

duced by the elimination of hydrogen bromide; these compounds are

rather unstable, as has been shown by Wolff (Avnalen, 229, 249),
and, by the addition of 1 mol. H9O, they would be converted into

7-ketonic acids. This view was proved to be correct in the case of

phenyldibromovaleric acid, since an intermediate product of this

nature (phenylangelicalactone) was actually isolated.

The experimental part of this work is described in the following

abstracts, and on p. 987. F. S. K.

Decomposition of Dibromovaleric Acid. By R. Fitttg and
K. Urban (Annalen, 268, 60

—

67).—Brow ovalerolactone, C5H7Br02,
is easily obtained by dissolving dibromovaleric acid (m. p. 58°) in a

slight excess of sodium carbonate, and, after a short time, extract-

ing the precipitated oil with ether. It is a colourless, mobile liquid,

and is only sparingly soluble in water; when boiled with water for

several days, it yields hydroxyvalerolactone (compare Fittig and
Urban, this vol., p. 958) and a small quantity of levulinic acid.

F. S. K.
Decomposition of Dibromocaproic Acid. By R. Fittig and

J. HiLLERT (Annalen, 268, 67— 71).—Dibromocaproic acid (hydro-

sorbic acid dibromide) is readily decomp >sed by sodium carbonate,

yielding an oily bromolactone ; when boiled with water for a long
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time, it is converted into hydroxjcaprolactone (compare Fittig and
Hillert, this vol., p. 959), and hoDiolevidinic acid,

CHaMe-CO-CHo-CH^-COOH.

This acid melts at 32—33°, or possibly at a higher temperature, and is

very readily soluble in water, alcohol, and ether. The calcium salt,

(CeHgOiOsCa + l^^HaO, crystallises in colourless plates, and has been
pi'eviously erroneously described as the calcium sain of hydroxy-
hydrosorbic acid (Annalen, 200, 57). The silver salt, CeHgOgAg,
separates from boiling water in crystals, and is only sparinfrly soluble.

F. S. K.
Tetrolic Acid. By R. Flttig and M. C. Clutterbuck (Annalen,

268, 96—110).—The authors find that, contrary to the statement of

Aronstein and Hollemann (Abstr., 1889, 878), an aqueous solution of

tefcrolic acid is not reduced by sodium amalgam in acid solution,

either at the ordinary temperature or at 100°
; tetrolic acid is slightly

volatile with steam.

In examining the behaviour of tetrolic acid with bromine, the

authors have arrived at results quite different from those of Lagar-
mark (Ber., 12, 854). Pinner (Ber., 14, 1081), and Michael and
Pendleton (Abstr., 1888, 1176). When a carbon bisulphide solution

of tetrolic acid is treated with the molecular quantity of bromine,

under the conditions described by Fittig in the case of angelic acid

(Abstr., 1891, 39), hydrogen bromide is evolved in large quantities,

and a comparatively small quantity of a yellowish-brown, semi-solid

substance is produced, but no well-defined compound can be isolated.

In chloroform solution, however, other conditions remaining the

same, the tetrolic acid is converted almost quantitatively into dibromo-
crotonic acid, only traces of hydrogen bromide are evolved, and
the sole bye-product is a very small quantity of an oil having a very
irritating odour.

Dibromocrotonic arid, C4H4Br202, separates from chloroform in

transparent, monosymmetric crystals, a : b : c = 1"1907 : 1 : 1*6692,

f3
= 80° 551', melts at 119-8—120-4", and slowly volatilises at 100°;

it is readily soluble in alcohol, ether, and warm chloroform, but more
sparingly in light petroleum and hot water; it separates unchanged
from boiling water in colourless needles. The silver salt, C4H3Br202Ag,
crystallises from boiling water in transparent plates, and is very
stable in the light. The barium, salt, (C4H3Br202)2Ba -f 3H.,0, is

readily soluble in boiling water, from which it crystallises in small

prisms. When dibromocrotonic acid is treated with sodium amalgam
in cold dilute sulphuric acid solution, it is converted into tetrolic

acid, no crotonic acid being formed. It is only very slowly acted on
by bromine at 100°, in chloroform solution, yielding hydrogen brom-
ide, and a small quantity of trihromocrotonic acid, C4H3Br302; the
last-named compound separates from chloroform in colourless,

feathery crystals, and melts at 131 5—132°.

Tetrolic acid combines with concentrated hydrobromic acid at the
ordinary temperature, yielding a monobromocrotonic acid, C4H5Br02,
which crystallises from light petroleum in feathery plates, melts at
93-5°, and differs in appearance and in other physical properties from

VOL. LXII. 3 t
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the bromocrotonic acid (m. p. 91°) prepared by Kolbe from a/3-dibromo
butyric acid (compare Michael and 13rown, Amer. Ghcm. /., 9, 277).
The barium salt of the acid (m. p. 98'5") crysrallises in plates con-
taining 2 mols. HoO, whereas that of the isomeride (m. p. 91°) forms
prismatic needles containing 3^ mols. H^O. Y, S. K.

Some New ^-Lactones. By R. Fittig and C. Christ (Aimaleu,
268, 110—129).

—

Ethyl oL-ethylacetoglutarate^

COOEt-CEtAc-CH,-CH,-COOEfc,

can be obtained by treating ethyl sodethy]a(;etoacetate witli ethyl
/:i-iodopropionate in alcoholic solution; it is a yelloAV liquid, and can-
not be distilled even under reduced pressure.

'^l-Etliyl-^-acetohutyric acid, CHEtAc'CHa-CHo'COOH, prepared by
hydrolysing the preceding compound with dilute hydrochloric acid, is

a thick, very hygroscopic oil, boiling at 173—174° under a pressure

of 10 mm., and at 279—281° with slight decomposition under the
ordinary atmospheric pressure ; it is soluble in about 18 times its

volume of water at the ordinary temperature, and is miscible with
alcohol and ether in all proportions. The barium salt, (C8Hx303)2Ba,
crystallises from hot alcohol in slender, lustrous needles, is very
hygroscopic, and dissolves freely in water. The calcium salt,

(C8Hi303)2Ca, separates from alcohol in small, colourless, nodular
crystals, and is very readily, soluble in water. The silver salt,

CsHisOaAg, is a colourless compound, moderately easily soluble in

cold water; it turns reddish on exposure to light.

CHMe-CHEt
r^-Fdhyl-B-caprolactone, i >CH2, is formed when ethyl

-

acetobutyric acid is reduced with sodium amalgam, and the product
boiled with dilute hj'drochloric acid for a short time. It is a colour-,

less, transparent, mobile liquid, boils at 254—255°, and has a sp. gr.

of 1"0804, 20°/4" ; it is miscible with alcohol and ether in all propor-'

lions, and is soluble in 28 times its volume of water at the ordinary
temperature, separating again from the solution on the addition of

sodium carbonate. It is volatile with steam, and in its behaviour
with boiling water it resembles Wolff's ^-caprolactone {Annalen, 216,

127), equilibrium being established when the solution contains about
33 parts of lactone to 67 parts of acid.

Barium ethyl-^-hydroxycaproate, (C8H,503)2Ba, prepared by boiling

the lactone with barium hydroxide, separates from cold water in

colourless crusts, and is only sparingly soluble in cold water, and
almost, or quite, insoluble in alcohol. The caZci'am salt, (C8tl]503).iCa,

forms colourless, nodular crystals, and is only sparingly soluble in

cold water, and almost insoluble in alcohol. The silver salt,

CgHiaOaAg, forms moss-like crystals, and dissolves freely in hot water.

Ethyl oc-henzylacetoglutarate,

COOEt-CAc(CH2Ph)-CH./CH2-COOEt,

was prepared by treating ethyl sodiobenzylacetoacetate with ethyl

/3-iodopropionate in alcoholic solution, but it was not obtaiutd in'a

state of purity; on boiling the crude product with dilute hydrochloric

I
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aoid, henzylacetoqlutaric acid is obtained as a thick, yellow oil, boil-

ing at 254—256° under a pressure of 20 mm,
r^{-Benzyl-c-caprolactone, Ci3Hi«02, is formed in very small quantities

when beuzylacefcoo-lutaric acid is reduced with sodium amalgam; it

crystallises in small needles, melts at 54—56° (probably at a higher
temperature), boils at 216—218° under a pressure of 15 mm., and is

very readily soluble in alcohol and ether, but more sparingly in light

petroleum, and only very sparingly in cold water, tbe aqueous solu-

tion remaining neutral, even after having been warmed. Barium
henzylhydroxycaproate, (Ci3Hi703)2Ba, prepared by boiling the lactone

with bai'iuni hydroxide, separates from alcohol in colourless, ill-

defined crystals.

Ethyl dibenzylacetoacetate has been described by Ehrlich (Annalen,

187, 24) as a yellow oil; it separates from light petroleum in well-

defined, transparent crystals, melts at 57°, boils at 230—234° under a
pressure of 12 mm., and is very readi y soluble in alcohol and ether,

but more sparingly in light petroleum. The corresponding acid,

CieHieOe, separates from light petroleum in crystals, and melts at 89'',

not at 85°, as stated by Sesemann {Ber., 6, 1U85 ; and 10, 785).

¥. 8. K.
Ethyl Chlorocarbonate. By B. Pawlewski (Ber., 25, 144y

—

1451).—Pure ethyl chlorocarbonate boils at 93"1° under 760 mm.
pressure. Its sp. gr. is 1*14'^96 at 15", and was deteriniaed in a
dilatometer of special form ; the number obtained by Dumas for this

constant is 1*133. The author gives a table showing the specific

gravity and coefiOlcients of expansion at temperatures between 0° and
90°. The curve show^ing the rate of change of the coefficient of

expansion shows points of inflexion at 40° and 80°. The observed
molecular refraction E-^i = 37*98, whilst the calculated value is 37*66.

The vapour density was determined m aY. Meyer apparatus between
100° and 277°. The vapour density of the substance is normal at

temperatures below 250°; a,bove that temperature, decomposition into

ethyl chloride and carbonic anhydride occurs gradually, not suddenly,
as generally stated. W. J. P.

Preparation of Maleic Anhydride. By J. Volhard (Annaleu,
268, 255—256).—Maleic anhydride can be conveniently prepared by
gently heating an intimate mixture of fumaric acid (2 mols.) and
phosphorus oxychloride (1 mol.) until the evolution of hydrogen
chloride ceases, and then distilling the anhydride; the yield is about
84 per cent, of the theoretical, and any phosphorus oxychloride in

the product can be easily got rid of by redistilling. Phosphoric
anhydride may be employed in the place of phosphorus oxychloride;
the yield is very good m this case also. F. S. K.

/3-Methylmalic Acid. By W. Wisljcenus (Ber., 25, 1484—1488
;

compare this vol., p. 58*.,^) .—Specimens of /:}-methylmalic acid, prepared
from the pure sodium salt (see bcdow), may be obtained in crystals

which melt at 119—120 . The t<odium salt, O^ll^Ot^^^^i + UliaO, is

formed by neutralising the acid w^ith soda, or by the action of

sodium ethcxide on the ethyl sodium salt ; on adding boiling

3 t 2
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alcohol to its aqueous solution, it is deposited in colourless crystals.

Tlie silver, lead, and mercumns salts are amorphous, and insoluble in
water. The barium sail, CsHgOoBa + 2IH2O, crystallises from water
in small, colourless, lustrous plates. The zinc salt crystallises from
water with 6raols HjO in lustrous prisms. ^-Methylmalic acid yields
mesaconic acid and citraconic acid when heated in a current of dry
air at 170°.

A comparison of the properties of citromalic a^jid and a-methyl-
malic acid shows that these compounds are identical. J. B. T.

Aqueous Solutions of Tartaric and Racemic Acids. By I.
Marchlewski (J5er., 25, 1556—1562).—Berthelot and Jungfleisch ob-

served no thermic effect on mixing solutions of dextro- and Icevo-

tartaric acids, and Jahn subsequently confirmed this, employing 4 per
cent, solutions. Ostwald found that solutions of tartaric and racemic
a'^ids have the same conductivity for all dilutions ; assuming, there-

fore, that dextro- and laevo-tartaric acids have similar properties,

racemic acid must in solution be dissociated into its components, at

any rate in the concentrations investigated by Ostwald. Raoult
examined the cryoscopic behaviour of solutions of tartaric and racemic
acids, and concluded that in a solution containing: 14*229 grams of

racemic acid dissolved in 100 grams of water 1'037 grams of non-
dissociated racemic acid existed, whilst in one containing 7*627

grams of racemic acid dissolved in 100 grams of water only 0'227 gram
of the non-dissociated compound existed. The author has made a series

of accurate determinations of the specific gravity of solutions of

tartaric and racemic acids. He finds that the specific gravities of

solutions of the two acids exhibit close agreement up to a concentra-
tion of 10 per cent. The following table illustrates his results above
this 3oncentration :

—

Percentage
of tartaric

or racemic

acid in

solution.

10 -666

14018

Specific

gravity of

tartaric acid

solution.

1 -04950

1-06600

Specific

gravity of

racemic acid

solution.

1-04969
1 -06623

Specific

volume of

Specific

volume of

tartaric acid i racemic acid

solution, c?i. solution, do.

0-95283
-93809

-95266

0-93788

d,.

0-00017
-00021

Racemic acid solutions of a concentration 10—14 per cent, have
therefore a smaller specific volume than those of tartaric acid of the

same concentration, and it would appear that on mixing solutions of

dextro- and laevo-tartaric acid of this concentration a contraction and
thermic reaction occur. The specific gravities of 4 per cent, solu-

tions of dextro- and laevo-tartaric acids were found to be 1*01770 and
1*01767 respectively, and therefore, within the limits of experimental
error, identical. The solutions were then mixed, and gave in two
determinations 1 01 769 and 1*01766, showing that no alteration of

volume had taken place. All the specific gravities were compared
with water at 4° and reduced to a vacuum. A. E. L.
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Tartrotartaric Acid. By M. E. Muldee (Rec. Tmv. Chim., 10,

171—210).

—

By the action of ethyl chloride on ethyl disodium
tartrate, two chief products are obtained, the one (a) soluble m
alcohol, absolute ether, and ethyl chloride, the other (b) insoluble in

these solvents. The soluble product is of a bright yellow colour, and
has not been obtained in the pure state; the insoluble substance is an
almost colourless solid. By the action of hydrogen chloride on these

compounds dissolved or suspended in ethyl chloride, carbonic anhydrde
is eliminated, and thick liquid products are obtained apparently ot

the same composition. The aqueous solution of this product gives a

cherry-red coloration with ferric chloride.

The aqueous solution of a does not give precipitates with
aqueous solutions of copper sulphate, acetate, or chloride, with zinc

sulphate or acetate, or with mercuric chloride or silver nitrate, but
yields precipitates with calcium chloride and lead acetate. The
same result is obtained with alcoholic solutions with the exceptions

that lead acetate gives no precipitate and silver nitrate gives a red-

dish-brown coloration and afterwards a reddish-brown precipitate.

With alcoholic solutions in presence of w^ater, all these salts give
precipitates.

An aqueous solution of b is not precipitated by cupric chloride ;,

an alcoholic solution of cupric chloride gives an amorphous cupric

compound wath b insoluble in alcohol.

An alcoholic solution of the product a gives no precipitate with
alcoholic cupric chloride, but, if the mixture is added to water, a sub-

stance is obtained which crystallises in prismatic needles of a bright
green colour, soluble in alcohol or ether and almost insoluble in water.
It gives a cherry-red coloration with ferric chloride, and a bluis>h-

green solution with sodium hydroxide. Its formula is CieHsiCuOn ;

from its synthesis it must be ethyl ethylcoppertartrotartrate,
COOEt-CH-C(COOEt)-CO-CH(OEt)-CH(OH)-COOEt.

6-Cu-O
On adding water slowly and in small quantities at a time to the

alcoholic solution of a, a gelatinous precipitate is produced. Baryta

-

water gives amorphous precipitates with both a and b and with the
products of the action ot hydrogen chloride on these substances, just
as in the case of pyruvic acid. Ethyl tartrate heated at 200° with
sodium ethoxide (4 mols.) in an atmosphere of hydrogen is decom-
posed, and does not give a diketone.

The conclusion is drawn that only the monoketone, tartrotartaric
acid, is formed by the action of ethyl disodiumtartrate on ethyl
chloride. W. T.

Amido- and Methylamido-crotonanilide. By L. Leoerer
(/. pr. Chem. [2], 45, 412—413; compare Knorr, this vol., p. 708).

—

y^-Amidocrotonanilide is best prepared by shaking acetoacetanilide
with a slight excess of ammonia in benzene ; the acetoacetanilide
soon dissolves, and the new compound is completely deposited after

24 hours. It crystallises in colourless prisms, melts at 147"^, and is

very sparingly soluble in ether, benzene, and chloroform, but easily
in hot alcohol ; dilute acids convert it into acetoacetanilide.
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/:^-]VrethjlamidocrotonaniHde (Knorr anrl Tfiufkircli, this vol.,

]). 708) crystallises in colourless prisms, melts at 145°, and is very
similar in solubility to yS-amidocrotonanilide. A. G. B.

Derivatives of Thiocarbamide and Carbamide. By O. Probst
(/. p-. Chem. [2], 45, 416).—When phcnylliydrazine acts on tbio-

bydantoic acid, or, more simply, wben an alcobolic solution of

thiocarbamide, chloracetic acid, and pbenylhydrazme is warmed, a
compound, C9H9N3OS, is formed; this crystallises in monoclinic
prisms, and melts with decomposition at 175°.

Pinner's pbenylurazole is easily formed by heating ethyl allo-

phanate with phenylhydrazine. A. G. B.

Thiophenchlorophosphine and its Derivatives. By H. Sachs
(Bcr., 25, 1514—lb\S).—Thiophe7ichlorophosphine, C4SH3*PCl2, is

obtained by passing the mixed vapours of thiophen and phosphorus
chloride through a hard, glass tube packed with pieces of pumice and
heated to a dull red heat. After continuing the treatment for eight
dnys, 14 ^rams were obtained from 100 grams of thiophen, and
60 grams of thiophen were recovered. It boils at 218°, and is decom-
posed by water, yielding hydrochloric and thiophenphosphinous
acids. It greatly resembles phosphenyl chloride, CeUs'PCla- The
PCI2 gronp is probably in the 2-posit'on.

ThiophentetrarJilorophosphine, C4SH3vPCl4, is obtained by the addi-

tion of chlorine to the dichlorophosphine. It is a solid substance
resembling phosphoric chloride, and is decomposed by water into the

oxychloride and finally the phosphinic acid.

ThioplienoxychlorophospJiine, C4SHs*POCl2, is best prepared by pass-

ing dry sulphurons anhydride over the tetrachloride, and distilling

the resulting mixture of oxychlorophosphine and thionyl chloride. It

boils at 258—260^
Thiophenphosphinous acid, C4ll3S*P02H'2, is formed when the dichloro-

phosphine is decomposed with wa'er. It forms needles melting at 70°,

and is analogons in its properties and reactions to phenylphosphinous
acid.

Thiophenphosphirnc acid, C4SH3'POrOH)2, is obtained by decom-
posing the tetrfichlorophosphine with water. It crystallises from
water in very small, short needles, melts at 159°, dissolves readily

in water, alcohol, and ether, and is insoluble in water. It resembles
phenylphosphinic acid. The silver salt, C4H3S*PO(OAg)2, forms a
white precipitate which dissolves both in ammonia and in nitric

acid.

Thiopliendiethylphosphine, C4SH3*PEt2, is obtained by treating the

dichlorophosphine with zinc ethyl in ethereal solution. It forms
a colourless or light-yellow liqnid boiling at 225*^ and having a

phosphine-like odour. It unites with methyl iodide, best in ethereal

solution, forming thiophendiethylmethylphospJwnium iodide,

C^SHa-PEtaMel,
'i

as a white powder melting at 122", and dissolving in alcohol anfc

water, but not in ether. The chloride of the base forms a platino-
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chloride, (C4SH3-PEfc2Me)2PtClfi, a crystalline, ytllow powder. Thio-

phen ^riethy Iammonium iodide can also be prepared, but not so

easily as the diethylmethyl compound. C. F. B.

Action of Sulphuric Acid on Hydrocarbons with a Closed
Chain. By Maquknne (Gompt. rend., 114, 918—920;.—Renard has
stated that beptine, C7H12, is rapidly attacked by strong sulpliurio

acid with production of two isomerides C14H2), and a new hydride
CtHu- The author has prepared pure heptiiie by the action of alco-

holic potash on the nitrosochloiide, C7H12NOCI. When agitated
with its own volume of sulphuric acid of 66\ part dissolves with
development of heat and evolution of sulphurous anhydride, whilst
another part forms a layer of supernatant liquid which can be
decanted off and distilled. The chief product is a hydrocarbon
C7lTu, which, after distillation over sodium, boils at 94—96°.

The unsaturated hydrocarbons derived from camphoric acid are
attacked by strotig sulphuric acid in much the same way as heptine.
The hydrocarbon, CgHu, obtained by the destructive distillation of

copper camphorate, is converted, under similar conditions, into xylene
hexahydride, and this is true also of the liydrocarbon, CsHu, obtained
by the destructive distillation of silver camphorate.
The hydration may be due to the sulphurous anhydride which is

evolved as a product of the decomposition of part of the original

hydrocarbon. C. H. B.

Halogen Derivatives of Methylbenzenes. By A. Tohl (Ber..

25, Uj2l—W26).—Iodomesitylene, CeH.Me-,1 [Me, : I = 1 : 3 : 5 : 6],

can be obtained from mesitylene and iodine in the presence»of mer-
curic oxide, but is best piepared from mesidine by the diazo-reaction.

It forms highly refracting crystals, melts at 30'5°, and boils at

24S—2.50°.

lododti/rene, C6HMe4l [Me^ : I = 1:2:4:5:6], was obtained by
adding durene and mercuric oxide to iodine in light petroleum
allowing the mixture to remain for three weeks, and finally heating
on the water-bath. It melts at SO'', boils at 285—290°, and dissolves

readily in light petroleum, from which it crystallises in ill-defined

prisms or in lustrous needles. It is better prepared by fusing
together durene and iodine, and adding mercuric iodide until tht?

iodine disappears.

When durene is dissolved in light petroleum, a little iodine added,
and chlorine passed in, dichlorodurerie separates out, and monochloro-
durene remains dissolved. The latter melts at 48°, boils at 237—238""

(uncorr.), and crystallises from alcohol in large, transparent tables.

The former melts at 189—190°, boils at 275° (uncorr.), and dissolves

in carbon bisulphide, chloroform, and carbon tetrachloride, sparingly
in alcohol and light petroleum.
When prehnitene, C6fcl2Me4 [Me^ = 1:2:3:4], obtained from

pentamethylbenzene and sulphuric acid, is chlorinated, it yields

monochloroprahnitene, an oil boiling at 240° (uncorr.), and dlchloro'

prehnitene, which melts at 195°, boils at 280% and crystallises from
chloroform in highly refracting prisms.
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Chloropentamethijlhenzene, CoMejCl, was prepared by cblorinatlngf a

solution of pentamethylbenzene in light petroleum. It melts at 155",

crystallises from light petroleum in ill-defined, apparently mono-
clinic prisms, from alcohol, in which it is but sparingly soluble, in

plates, and is very slightly volatile with steam.

Several fluoromethyl benzenes were prepared by decomposing the
corresponding diazopiperidides, themselves obtained from amido-
derivatives, with strong hydrofluoric acid. Their melting points are

but little higher than those of the hydrocarbons from which they are

derived. Fluorornetaxylerie, C6H3Me2F [Meg : F = 1 : 3 : 4], boils at

\4iZ'',fluoro'mGsityle'ne at 171—172", whileJluoropseiidocumene, C6H2Me3F
[Mea : F = 1:2:4:5], melts at 26°, and boils at 172°.

C. F. B.
Action of Sulphuric Acid on Monobromoprehnitene. By A.

ToHL {Ber., 25, 1526—1527).

—

Mo7iobrumoprehnitene was prepared
by adding an acetic acid solution of bromine to an acetic acid solu-

tion of prehnitene (prepared from pentamethylbenzene). It crys-

tallises from light petroleum in large, transparent tables, melts at

30^, and boils at 265°. When allowed to remain with sulphuric acid

in a warm place, it is completely decomposed in two days ; solid

dibromoprehnitene, melting at 210^, is formed, and the liquid contains

prehnitenesulphonic acid. 2 mols. of monobromoprehnitene have
thus, under the influence of sulphuric acid, yielded I mol. of prehnitene

and 1 mol. of dibromoprehnitene. C. F. B.

Action of Sulphuric Acid en Chlorodurene. By A. Tohl
(JSer., 25, 1527—153U).—When monochlorodurene is heated for

several hours at 60° with concentrated sulphuric acid, the mixture
being frequently shaken, some solid chloropentamethylbenzene, melt-

ing at 155°, separates out, and in the solution is found the sulphonic

acid of a chlorotrimethylbenzene, probably chloropseudocumene,
C6H2Me3Cl [Mes : CI = 1 : 2 : 4 : 3]. The barium, (C9HioCl-SOH)2Ba

+ H2O, sodiuiHj CgHioCl'SOaNa + ^HsO, and jjotassium, CsHioCl'SOaK
-)- H2O, salts of this acid were prepared. By the action of hydro-

chloric acid at 180" on this acid, a chlorotrimethylbenzene, melting
at 213°, was obtained ; this gave a dinitro-derivative which, on
reduction, yielded an amido-derivative exhibiting the reactions of an
orthodiamine. The chlorotrimethylbenzene was, therefore, probably the
chloropseudocumene mentioned above. Sulphuric acid has thus con-

verted 2 mols. of chlorodurene into 1 mol. of chloropentamethylbenzene
and 1 mol. of chloropseudocumene, a " migration " of a methyl group
having taken place, and not of the halogen atom, as is usually the

case. C. F. B.

Symmetrical and Unsymmetrical Ethylmetaxylene. By A.

Tohl and A. Geygku {Ber., 25, 1533—1539).—When metaxylene is

treated with ethyl bromide and aluminium chloride, both unsym-
metrical and symmetrical ethylmetaxylene are formed, and are sepa-

rated by means of their sulphonamides, which melt at 147—148° and
127—128° respectively. After these have been separated, there

rtmains an uncrystallisable sulphonamide from which, by heating
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witli strong hydrochloric acid at 180°, a hydrocarbon can be obtained

which boils at 183—185°, and is oxidised by nitric acid to paraxylylic

acid [Mea : COOH = 1:2:4]; this acid, when distilled with lime,

^delds orthoxylene, so that the sulphonaaiide must have been derived

from ethylorthoxylene, CeHsMegEt [Mcz : Et = 1:2:4], which had
been formed from metaxylene and ethyl bromide, the aluminium
chloride bringing about a molecular transformation. The symmetrical
ethylmetaxylene was also prepared from symmetrical bromoxylene
and ethyl bromide ; it boils at 186°, and yields a dibromo-derivative
melting at 216—217°, and a dinitro-derivative melting at 234—235^.

Unsym metrical ethylmetaxylene, CeHgMegEt [Me-. : Et = 1 : 3 : 41,

yields, with bromine, monohro7nethy Ixylene, C6H2Me2EtBr [Me2 : Et : Br
= 1:3:4:6]. This boils at 247—248°, and its constitution is

proved by the fact that, when oxidised, it yields the bromoxylylic
acid melting at 172—173°, which can be obtained by oxidising the

solid bromopseudocumene. Mononitroethylocylene^ obtained by dis-

solving the hydrocarbon in cold, strong nitric acid, boils at 270—272"",

and when reduced with iron and acetic acid, yields amidoethylxylene,

a colourless oil boiling at 144— 145° under 20 mm. pressure, and
turning brown in the air. Th.Q sulphate oi this base, (CioHi5N)2,H2S04
-j- H2O, forms white plates, which turn red when exposed to light.

The base is known to have the symmetrical constitution [Mca : Et : Br
= 1:3:4:6], because, when the amido-group is displaced by
bromine, and the resulting compound oxidised, bromoxylylic acid

[Me2 : COOH : Br = 1 : 3 : 4 : 6J, melting at 172—173°, is formed.

The sulpho7iic acid has the constitution [Me2 : Et : SO3H = 1:3:4:6],
as the sulphonamide melting at 148°, when oxidised with alkaline

permanganate, yields a sulpliaminic acid [Mcg : COOH : S02*NH2 =
1:3:4: 6], identical with that obtained by oxidising pseudocumene-
sulphonamide.

!Synimetrical ethylmetaxylene [Me2 : Efc = 1 : 3 : 5] was obtained

from the sulphonamide melting at 128°. This has the constitution

[Me2 : Et : S02"NH2 =1:3:5:2], since the sulphaminic acid ob-

tained by oxidising it with permanganate yields mesityleuic acid

when heated with hydrochloric acid, and is identical with the sulph-

aminemesitylenic acid [Me2 : COOH : SO2NH2 = 1:3:5:2] melt-

ing at 276''. The hydrocarbon, when treated with bromine in the

presence of iodine, yields monobromethylxylene [Me2 : Et : Br =
1:3:5:2], which, when oxidised, yields the bromomesitylenic acid

[Mea : COOH : Br = 1 : 3 : 5 : 2] melting at 214°. This mono-
bromethylxylene, when heated with chlorosulphonic acid, yields the

sulphonic acid [Me^ : Et : Br : SO3H =1:3:5:2:6], whose barium,

(CioHi2Br'S03)2Ba f 4H2O, and cadmium (with 3H2O) salts crys-

tallise in plates, sparingly soluble in water. The sodium salt of this

acid was treated with zinc-dust and ammonia to remove the bromine
;

the barium, salt, (CloHia'SOajoBa -j- 6H2O, of the ethylxylenesulphonic

acid [Me2 : Et : SO3H = 1:3:5:6] thus obtained crystallises in

needles; the sulphonamide in white plates melting at 116—117°.

The second brom^ethylxylenesulphonic acid [Me2 : Et : Br : SO3H =:

1:3:5:6:2] was obtained by treating the sodium salt of the

above-mentioned ethylxylenesulphonic acid [Me2 : Et : SO3H =



1»70 ABSTRACTS OF CHEMICAL PAPERS.

1:3:5:2] with bromine ; the calcium salt, (CioHi2Br'S03).2Ca -f-

GHoO, crjstMllises in lustrous plates; the sulphonamide in yellowish

needles melting at 156°. C. F. B.

Sodium Phenyl Sulphite. By C. Sciiall (Ber., 25, 1490).—
By the action of sulphurous anhydride on anhydrous sodium phen-
oxide at ordinary temperatures, the author has prepared a compound
which he believes to be unsymmetrical sodium phenyl sulphite,

NaSO/OPh. J. B. T.

Action of Bleaching Powder and of Hypochlorous Acid on
Quinones. By T. Zincke (Ber., 25, 1493—1497; compare this vol.,

pp. 720 and 859).—Isocoumarincarboxylic acid, C6H4<[ i

^^^-r-,'

has recently been prepared by Bamberger and Kitschelt (this vol.,

p. 882) ; it may also be obtained by heating the acid CioHgOs for som(^
time at 225—230°. The TJiethyl salt crystallises from methyl alcohol

in slender, lustrous needles melting at 172—173°.

Isocarbostyrilcarboxylic acid, CeHi-c:^ 1^ r^r^r^TT ^^^ ^® ^^"

tained by the action of ammonia (25 per cent.) on the acid doHgOs at

160—170°
; the product is pure and the reaction proceeds quantita-

tively; on heating with zinc dust in excess, isoquinoline is formed.

J. B. T.

Fluorescein. By R. Meyer and H. Hoffmeyer (Per., 25, 1385

—

1390; see also Abstr., 1891, 1029).—The phenolphthalein anhydr-
ide obtained by Baeyer in the preparation of phenolphthalein has

been further examined by the authors. They propose to name it

tluoran, and consequently fluorescein would be a dihydroxyfluoran.

Fluoran, I >C<^ ^^ >-0, crystallises with ^ mol. of alcohol,
O6H4 CeHi

melts at 180°, and ^ives a dibromide melting at 254—258°. The
authors have attempted to convert fluoran into fluorescein, or vice

versa, without success. The}'' have, however, obtained the same acid,

of the formula C20H14O3, from both compounds.
In the hope of obtaining fluoran, fluorescein chloride was treated

with reducing agents ; a large quantity of unaltered material was
obtained, t..'gether with compounds containing chlorine.

Phosphorus pentabroraide acts on fluorescein in a similar way to

the pentachloride ; the product was not obtained pure, and, on
finalysis, gave numbers corresponding with a tribromofluoran,

CooHgBraOs. It crystallises from xylene in yellowish, microscopic

needles, and melts at 298—300°. The bromide (15 grams) is

boiled for 24 hours in a reflux apparatus with sodium hydroxide

(60 grams), absolute alcohol (600 c.c), and excess of zinc clnst, and
the product filtered, diluted with water, and the alcohol distilled off.

An oily product is thus obtained, which dissolves in a large quant.ity

of hot water, and, on acidifying with hydrochloric acid, the acid

C-ioHuOa is precipitated. The latter is identical with the plienol-
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plithalin anhydride obtained by Baoyer by reducing pbenolpbtlialem

anhydride with zinc dust.

By reducing fluoran in a similar way, the same acid is obtained.

The authors give the formula C00H-CeH4-CH<^'-^*>0 to this
U61I4

acid. It crystallises from alcohol in rhombic prisms or tablets, melts

at 226—228° (uncorr.), and dissolves in concentrated sulphuric acid

with a yellow coloration; on warming, the solution turns clierry-red,

and, on adding water, gives a brown precipitate which dissolves in

ether with a yellowish-green fluorescence. E. C. K.

Dinitrosacyls. By A. F. Holleman {Hec. Trav. CMm., 10,
211—222; compare Abstr., 1889, 49).—Dinitrosacyls have the fol-

lowing properties :—

•

Alkalis dissolve them with a yellow colour ; mineral acids precipi-

tate the corresponding acids from the solution. They are dissolved by
sulphuric acid with a reddish-brown colour, and, on the addition of

water, the corresponding acids are obtained. With aniline or its

homologues, the corresponding anilide is obtained. (R*CO*CNO)o
yields R*CO*NHRi. The snbstitution of the nitroso-group for hydro-

gen in the group 'CO'CHa weakens the combination between the

carbon atoms. By reduction with zinc pow^der and acetic acid, the

dinitrosacyls lose nitrogen and give diketones. Boiling with con-

centrated hydrochloric acid causes dinitrosacyls to give acids of

the type R'COOH, together with oxalic acid, ammonia, and hydr-
oxylamine,

Dinitrosacyls may be prepared by the oxidation of isonitrosoketones.

Attempts to prepare dinitrosacyls of the fatty series by the action

of nitric acid on isonitrosoacetone and on isonitrosomethyl hexyl
ketone have not been successful. Fine crystals of the hexyl ketone
compound were prepared by Claisen's method (Ber., 20, 252 ; 22,
526). They melt at 59°.

It is yet doubtful whether the formula of the isonitrosomethyl-

hexyl ketone shoald be CeHia'CO-CH-NOH or C5Hn-C(NOH)-CO-CH3,
as caproic acid is obtained on oxidising it with nitric acid, but no
acetic acid is produced.

Dianisyldinitrosacyl.—Paracetylaniso'il is prepared by Gattermann's
method. Hesinification is avoided when 20 grams of anisoil react

with 25 grams of acetic chloride dissolved in 150—200 c.c. of carbon
bisulphide. It melts at 38^

Acetylanisoil, in portions of 5 grams at a time, is introduced into a

mixture of 50 grams of nitric acid of sp. gr. 1'4 with 5 grams of con-

centrated sulphuric acid and carefully heated. The dianisyldinitrosacyl

which separates, after being washed with water and purified with acetic

acid, melts at 138—139°. The yield is about 70 per cent, of the ketone
used. Anisic acid is obtained from the alkaline and acid solutions.

Reduction by zinc powder and acetic acid yields symmetrical dianisoyl-

ethane ; 25 c.c. of glacial acetic acid diluted with 10 c.c. of water is

raised to the boiling point, and zinc powder added in small portions
with 1 gram of the dinitrosacyl in concentrated acetic solution; after

each addition, the liquid is boiled until colourless. Water gives a
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flocculent precipitate of the diketone; it is purified by extraction

with boiling alcohol and crystallisation from glacial acetic acid. It

crystallises in fine plates melting at 154°. By boiling with ammonium
acetate solution, it yields a-a'-dianisylpyrroline, which crystallises

from a mixture of alcohol and acetic acid in thin plates melting at
223°. This derivative dissolves in sulphuric acid with a reddish-brown
colour, changing to intense, bluish-violet on heating.

Dianisyldinitrosacyl is also obtained by oxidation of sodiumiso-
nitrosoacetylaniso'il with, nitric acid. By the action of aniline on
dianisjldiuitrosacjl, two well-crystallised compounds are obtained.

The anilide of anisic acid melts at 170°. The other compound is

obtained in dark-brown needles, becoming white on purification; it is

now under investigation.

Diparethoxydipkenyleiiedinitrosacyl. — Paracetylphenetoil, which
melts at 36—37'^ and not at 61°, is oxidised in like manner to

the acetylanisoil. The diparethoxjdiphenylenedinitrosacyl fuses at

131° and yields, on reduction with zinc powder and acttic acid,

diparethoxydiphenylenethylene diketone fusing at 132°. This com-
pound gives 2 : 5-diparethoxydiphenylenepyrroliue melting at 210°.

Dinaphthyldinitrosacvl was not obtained on oxidation of yti-naph-

thyl methyl ketone with nitric acid of sp. gr. 1*4. Although some of

the dinitrosacyl reactions were obtained with the mass resulting

from the oxidation of sodiumisonitrosomethylnaphthyl ketone, the
substance itself has not been isolated. W. T.

The Oxymethylene Group in Isosafrole. By G. Ciamician
and P. SiLBER (Bf-r., 25, 1470—1477).—A mixture of isosafrole (10
grams), potash (10 grams), and methyl alcohol (10 c.c), when heated
in a closed tube for 6—8 hours at 160—170°, is converted into a

viscid liquid with evolution of a little hydrogen. The product is

extracted with ether ; on evaporating the ethereal solution, a yellowish

liquid remains, which, on repeated distillation under reduced pressure,

yields a substance which boils at 173^ under 16 mm. pressure. This

compound has the composition OII*C6H3(OCH2*OMe) 'Calls, the
methyl alcoholic potash having acted on the isosafrole as potassium
methoxide.
On heating the phenol (22 grams) with methyl iodide (15 grams),

potash (6 grams), and methyl alcohol (40 c.c) under pressure on the

water-bath for many hours, and evaporating the alcohol, a product
is obtained which, on treatment with potash, partly dissolves. The
soluble portion is a black, tarry mass, which is decomposed by dis-

tillation. The part insoluble in potash is dissolved in ether and
the ethereal solution evaporated, when a substance is obtained which
boils at 184—185° under 20 mm. pressure, and with slight decomposi-
tion at 285" under ordinary pressures; it is a thick, colourless,

tasteless liquid, giving analytical numbers agreeing with the formula
OMe-C6H3(0-CH./OMe)-C3H5, but this constitution is given with
reserve. On suspending it (7'5 grams) in hot water (600 c.c.) con-

taining a little potash and adding a hot aqueous solution (1750 c.c.)

of potassium permanganate (35 grams), oxidation occurs, and is

completed by evaporation on the water-bath. Iso vanillic acid may be
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extracted from the residue, but other acids, including vanillic acid,

are probably also produced.

When the phenolic compound, OH-C6H3(0-CH,-OMe)-C3H5 (22
crram;^), is heated for six hours in a reflux apparatus with acetic

anhydride (60 grams) and anhydrous sodium acetate (10 grams), it

gives a product which, after evaporation of the acetic anhydride, is

digested with dilate soda. The residue is extracted with ether, and,

on evaporation of the ethereal solution, an oil is obtained which, on
distillation under diminished pressure, yields diacetylmetaproperiyl-

catechol, C6H3(OAc)2-C3H5 [^(OAc)^ : C3H5 = 4 : 3 : 1] ; this forms
pearly scales, melts at 9t)"5°, and boils with slight decomposition at

305—308°. On oxidation with a hot aqueous solution of potassium
permanganate, it yields diacetylprotocatechuic acid melting at

155—156°, not at 150—153'', as previously stated.

In the fractional distillation of the diacetylmetapropenylcatechol,

an oil boiling at 306—307° is obtained which, on oxidation with hot
potassium permanganate solution, yields a mixture of diacetyl-

and monacetyl-protocatechuic acids. The latter forms white needles
melting at 197—199°. It is soluble in ether, alcohol, hot ethyl

acetate, and water. A little protocatechuic acid is obtained at the

same time. W. J. P.

Azobanzene-, Hydrazobenzene-, and Benzidinedisulphon-
amide. By H. Limpricht and F. Meyer {Annalen, 268, 130—142).

2 4 4 2

—Azobenzenedisulphonamide, N'H2-S02-C6H4-N!N-C6H4'S02'N'H2, is

easily obtained by oxidising the hydrazo-compound described below^

(compare, also, Mahrenholtz and Gilbert, Annalen, 202, 336) ; it

crystallises in yellow needles or prisms, melts at 305°, and is insoluble,

or only very sparingly soluble, in most ordinary solvents, but readily

soluble in boiling aniline. The potassium derivative, Ci2Hi„N4S204Ko,
crystallises in yellowish plates and prisms, and contains 2 mols. H2O
when dried over sulphuric acid. The sodium derivative,

CioHio]S'4S204Na2,

crystallises in microscopic plates, and after having been dried over
salphuric acid, loses 7 mols. H2O at 150°.

Hydrazobenzenedisulphonamide 0121114^48204 (compare Mahren-
holtz and Gilbert, loc. cit.)^ prepared by reducing metanitrobenzene-
sulphonamide, or the azo-compound just described, with zinc-dust and
ammonia, crystalhses from boiling 50 per cent, acetic acid in long,

colourless needles, melts at 248°, and is almost insoluble in water,

ether, chloroform, and toluene, and only sparingly soluble in alcohol,

but readily in acetone and aniline. It dissolves in, and is decomposed
by, warm, concentrated sulphuric acid, yielding a deep yellow solu-

tion, but it separates unchanged from concentrated ammonia
; it

reduces ammoniacal silver solutions and Fehling's solution on warm-
ing. The potassium derivative, C12U12N4S2O4K2 + IJH2O, crystallises

in colourless needles or plates. The soJmm derivative, Ci2Hi2N4S204Na2

-I- 2^1120, crystallises in small, colourless, concentrically-grouped
needles.
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Benzidhwd{sulphonamide,l^lI,'^0.,'CM3(^U,yCr^i,(^B.,)-^0.^^^
is formed, together with azoberizeiiedisulplionatiiide, araidobenzerif-

sulphonamido, and a resinous base, the nature of wliicli could not be
determined, when hydrazobenzenedisulphonamide is Iieated with
moderately concentrated hydrochloric acid for two to three days at

100"; it can also be prepared by warming the hydrazo-compound
with stannous chloride. It crystallises from water in colourless,

rhombic plates, and in long needles, melts at 278°, and is readily

soluble in boiling acetone and boiling aniline, but only moderately
easily in hot alcohol, and insoluble in ether, chloroform, and toluene;
it di.ssolves in concentrated ammonia, yielding a yellow solution, from
which a colourless, granular compound is precipitated on the addition

of silver nitrate, and it is also readily soluble in dilute alkalis and
dilute mineral acids. The hydrochloride, Ci2HuN4S204,2HC], crystal-

lises in tlat prisms which seem to contain 2 mols. H2O after having
been dried over sulphuric acid ; it melts at 205°, and is readily soluble

in water and alcohol. The sulphate, Ci2HuN4S204,H2S04 4- 2H2O,
crystallises in prisms, and is readily soluble in water. F. S. K.

Oxyazo-compounds. By H. Goldschmidt and A. Pollak (Ber.,

25, l;-^24—1347; see also Abstr., 1891, 1209).—Goldschmidt and
Brubacher have shown that the acetyl and benzoyl derivatives of

many hydroxyazo-com pounds, when reduced with zinc- dust and
acetic acid, yield acetanilide or benzanilide, and they maintain that

this reaction is evidence that these compounds are hydrazones of

(|uinones. The present paper deals with the reduction of other

hydroxyazo-compounds, of disazo-compounds of the type of phenol-

disazobenzene, of azo-compounds derived from resorciuol, and of the

acetyl derivative of benzeneazoacetone.

Paratolueneazoparacresol was converted into the acetyl derivative

C6H3MeO!N'NAc'C6H4Me, and the latter- reduced in alcoholic solution

with zinc-dust and a lew drops of acetic acid. After reduction, the

excess of zinc-dust was filtered off, water added, and then dilute

sulphuric acid, and the mixture extracted with ether. The etheieal

solution contained paracetotoluidide ; hence the reduction takes place

in a similar way to that of the acetvl derivatives ol other ortho-

liydroxyazo-compounds. Benzoylparatolueneazoparacresol was re-

duced in the same way. An hydrazo-com-pound is first formed, and
is precipitated on adding water. It melts at 144°, but is not pure.

By further reduction, parabenzotoluidide is formed.

FarachJoroheiizeneazoparacresijl is obtained by the action of para-

chlorodiazobenzene chloride on an alkaline solution of paracresol.

It crystallises from benzene in long, orange-red needles, and melts

at 151—152^". The acetyl compound, obtained by the action of

acetic anhydride and anhydrous sodium acetate, crystallises from
alcohol in long, ]'eddish-yellow needles, and melts at 118—119 .

The acetyl compound, on reduction, first yields acetijl'parachlorobenzene-

hydrazopararresol, OH*CcH3Me*Nli*NAc-C6H4Cl, which is obtained as

follows:—The acetyl azo-compound in well cooled alcoholic solution

is treated with zinc-dust and just enough acetic acid to decolorise

the solution. The liquid is then filteied into a flask filled with
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carbonic anliydride, and precipitated with water in the presence of a

current of carbonic anhydride. The precipitate is quickly collected,

dried on a porous plate, and crystallised from hot petroleum. It

forms long, colourless, four-sided prisms, niclts at 99° with a red

coloration, and is soluble in ether, benzene, and petroleum. It is

as little soluble in alkali as the other hydi'azo-compounds obtained

by Goldschmidt and Brubacher from acetylparahydroxyazo-com-

pounds. When left for some time in contact with concentrated

sodium hydroxide, it is converted into the primnry hydroxyazo-conj-

pound. Bj the further reduction of acetylparachlorobenzsneazopai-a-

cresol, the molecule is split and acetoparachloranilide is obtained.

Benzoylparachlorohenzeneazoparacresol is obtained by boiling the

hydroxyazo-compound, dissolved in benzene, with benzoic chloride.

It crystallises in long, orange-red prisms, melts at 115°, and is easily

soluble iti benzene, but only sparingly in alcohol and petroleum. On
reduction, it yields the hydrazo-compound,

OH-CeHaMe-NH-^Bz-CeH.Cl

;

this crystallises in colourless needles, melts at 172° with a red colora-

tion, and is easily soluble in alcohol and benzene, sparingly so in

light petroleum. It does not yield benzoparachloranilide on further

reduction.

MetacMorohenzeneazoparacresol is obtained by the action of meta-
chlorodiazobenzene chloride on a strongly alkaline solution of para-

cresol. It crystallises from hot, dilute alcohol in long, orange-red
needles, melts at 103°, and is easily soluble in alcohol, benzene, and
ether ; very sparingly so in cold petroleum. The acetyl derivative

crystallises from hot alcohol in orange-yellow prisms, melts at
73—74°, and is easily soluble in cold benzene and ether, and in hot

alcohol and petroleum. On reduction, it first yields the hydrazo-com-
pound, which crystallises in long, colourless needles, and melts at 92°

with a red coloration. By further reduction, the molecule is split up
and acetometachloranilide (m. p. 75°) is obtained.

Benzoylinetacidorohenzeneazoparacresol crystallises from hot alcohol

in long, orange-red needier, melts at 90^, and is soluble in cold benzene
and ether, and in hot alcohol and petroleum. On reduction, it yields

an impure hydrazo-compound wdiich melts at 127—128°, and is prob-
ably mixed with benzotnetachlorariilide.

Benzeneazo-orthocresol, CeHaMeOiN-NHPh [Me : O : N-NHPh =
1 : 2 : 5], a paroxyazo-compound, has been examined in conjunction
with the foregoing orthoxy-compounds. The acetyl derivative, on
reduction, yields acetyllienzeneJiydrazo-urlhocrtsol. The latter crystal-

lises in colourless needles, melts at 68—89^, and turns yellow on ex-

posure to air; it is in&oluble in alkalis, but, by the prolonged action ot"

alkalis, is converted into benzeneazo-orthocresol. The acetyl deriva-
tive does not yield amidocresol and acetauilide on further reduction.

Benzoyl b nztneazo-orthocresol, on reduction, yields a hydrazo-com-
pound which u precipitated, on adding j)etroleuni to its solution in

benzene, in clusters of colourless needles; it melts at 142'. The de-

composition of the benzoyl compound into amidocresol and benzanilide
could not be effected.
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From tliese results the authors conclude that the hydrHzo-derivatives

of hydroxyazo-compounds of the ortho-series, with a few exceptions,

can be further reduced to amidophenols and an anilide : the com-
pounds of the para-series cannot be so reduced. They are, however,
so alike in other respects, that a similar constitution must be assigned

to both.

Monoxjfdisazo-compounds.—Phenoldisazobenzene, the simplest re-

presentative of this class, if expressed as a quinone hydrazone, can be
either a para- or ortho-quinone derivative, as shown by the formulae :

CO<CfN'^CH>C:N-NHPh. CO<^,H::^=CH>c.N.Ph.

I. II.

In favour of formula I is the production of the compound from
oxyazobenzcne, but against it is the loss of acid properties which
are so distinctly characteristic of paroxyazo-compounds. The
acetyl derivative, when reduced with zinc-dust and dilute sulphuric

acid, yields acetanilide, aniline, and diamidophenol. Hence it be-

haves, on reduction, like the acetyl derivative of an orthoxyazo-

compound, and the author concludes that its constitution is more
correctly expressed by formula II.

Phenoldisazotoluene, OH-C6H3(]S'3-C6H3Me)2 [1:2: 4], is obtained

by the action of paradiazotoluene chloride on an alkaline solution of

paratolueneazophenol. It crystallises from acetic acid in yellowish-

brown, nodular apf^regates, melts at 170°, and is sparingly soluble in

cold alcohol, easily so in benzene and acetic acid. The acetyl com-
pound crystallises from alcohol in yellowish-brown plates, melts at

128°, and gives acetoparatoluidide on reduction.

The constitution of phenoldisazo-compounds can be determined as

follows :— If a diazo-salt R'*N!N'C1 acts on a paroxyazo-compound
0!C«Hot'N*NHII, then a compound of the constitution

o:c„h^.i(n:nii')*n*nhr, or o:c„H;„.i(N:]srii):(N-N^HR'),

is formed.

In the first case, a paraqulnone derivative; in the second, an orthoquin-

one derivative is produced. If the disazo-compound is first acetylated

and then reduced, in the first case the acetyl compound AcNHR, and in

the second case the compound AcNHR', will be obtained. Hence it is

possible to distinguish between the para- and ortho-quinone formulae.

For this purpose, the authors have examined the behaviour of pheuol-

disazoparabenzeneorthotoluene, OH-C6H3(N./C7H7)-N2Ph [1:2:4],
which is prepared by the action of oxyazobenzcne on paradiazo-

ioluene chloride, and has been described by Griess as melting at 110°

;

the authors, however, find that, when pure, it melts at 121°. The
acetyl compound crystallises in yellow prisms, and melts at 92°. When
reduced in alcoholic solution with zinc-dust and dilute sulphuric acid,

it yields acetoparatoluidide, unmixed with acetanilide. Hence the

phenoldisazoparabenzeneorthotoluene is an orthoquinone derivative of

the formula ^0<^^-^,^^,^^^y^^C'^,V\i.

Phenoldisazo-orthohenzeneparatoluene is obtained by the action of
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diazobenzone chloride on an alkaline solution of paratolueneazophenoL

It crystallises in brownish-yellow, spherical aggregates, and melts at

115— 116°. The acetyl compound crystallises from alcohol in trans-

parent, golden prisms, melts at 130°, and yields acetanilide on
reduction.

OL-Naphtholdisazoparahenzeneortliotoluene.—On mixing an alkaline

solution of a-naphtholazobenzene with a solution of paradiazotoluene

chloride, a dark-coloured precipitate is obtained from which the disazo-

compound cannot be separated by crystallisation. It is obtained pure
by hydrolysing the acetyl compound with alcjoholic potash, and then
forms reddish-brown needles, melts at 165°, and dissolves in con-

centrated sulphuric acid with a bluish-green coloration. The acetyl

compound^ obtained by the action of acetic anhydride and anhydrous
sodium acetate on the crude disazo-compound, is purified by crystallisa-

tion from alcohol, and melts at 150". When redaced, it yields aceto-

paratoluidide, so that the disazo-compound is an orthoquinone de-

rivative.

Azo-compounds of Besorcinol.—Resorcinoldisazohenzene

[(0H)2 : (N^Ph)^ = 1:3:2:4]

is obtained by pouring an aqueous solution of diazobenzene chloride

(2 mols.) and resorcinol (1 mol.) into a solution of sodium acetate.

The product, after recrystallisation from chloroform and alcohol, was
converted into the diacetyl derivative (m. p. 137—138°), and the latter

reduced with zinc-dust and acetic acid. The products were acet-

anilide and diamidoresorcinol. Hence the authors express resorcinol-

disazohenzene as the disphenylhydrazone of orthodiquinoyl.

Symmetrical resorcinoldisazohenzene, [(0H)2 : (N"2Ph)2 = 1:3:4:6],
is obtained by pouring a solution ofdiazobenzene chloride (2 mols.) and
resorcinol (1 mol.) into a solution of sodium hydroxide, and precipi-

tating with hydrochloric acid. The diacetyl derivative, on reduction,

yields acetanilide.

Farahenzeiieazoresorcinol [(0H)2 : NaPh = 1:3:4] was converted

into the diacetyl compound ; the latter, on reduction, yields acetanilide

and amidoresorcinol.

Acetylbenzeneazoacetone, COMe*CH!N'NPhAc, is prepared accord-

ing to the method of Japp and Klingemann (Trans., 1888, 525), and
melts at 93°. Two preparations, however, gave a compound melt-

ing at 65°, which was apparently quite pure. On reduction, both
compounds yield acetanilide and a ketine (dimethylaldine, CeHgT^).

Benzoylbenzeneazoacefone is obtained by boiling a concentrated

benzene solution of benzeneazoacetone with benzoic chloride. It

crystallises in long, four-sided, colourless prisms, melts at 122°, and is

easily soluble in alcohol, ether, benzene, and petroleum. On reduc-

tion, it yields benzanilide and a ketine.

Hence the acetyl and benzoyl derivatives of benzeneazoacetone,

which is probably a hydrazone, behave on reduction similarly to the

analogous derivatives of the orthoxyazo-compounds. E. C. R.

Diazoamido-compounds. By H. Goldschmtdt and B. Bardach
(I?er., 25, 1347—1378; see also Abstr., 1891, 1211).—The authors

VOL. LXII. 3 U
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have continued the cryoscopic experiments described by one of them
on the conversion of diazoamido-compounds into amidoazo-compounds,
with the view of determining the course of the reaction and to obtain
the intermediate compounds formed. If known weights of diazo-

amidobenzene, paratoluidine, and paratolaidine hydrochloride are
employed, then if the freezing point of the solution of the diazo-

amidobenzene in paratolaidine be determined before adding the
hydrochloride, it is possible to calculate the depression of freezing
point due to the elimination of 1 or 2 mols. of aniline, so that the
reaction can be stopped when either of these points is reached and
the products examined. The authors have examined the reaction
which takes place between a series of diazoamido-compounds with
paratoluidine hydrochloride in paratoluidine solution. The following
results were obtained :

—

Diazoamidobenzene (3 grams) is dissolved in pure paratoluidine
(39*7 grams), and the freezing point of the solution determined with
a Beckmann's thermometer, then paratoluidine hydrochloride (2"18

grams, corresponding with 1 mol. of diazoamidobenzene) is added,
and the mixture stirred in a bath kept at 50°. At intervals of five

minutes, the depression of the freezing point is determined. When
the depression corresponding with the evolution of 1 mol. of aniline

is reached, the melted mass is poured into water containing sodium
hydroxide sufficient to neutralise the hydrochloric acid of the hydro-
chloride, and the paratoluidine is then brought into solution by the

addition of acetic acid. A finely-divided, yellow powder (3'1 grams)
is obtained, which, on crystallisation from petroleum, is split into

paradiazoamidotoluene (ra. p. 115°) and unaltered diazoamidobenzene.
Diazoamidobenzenetoluene was not obtained. Other experiments
under varying conditions gave similar results ; the diazoamidobenzene
being converted into diazoamidotoluene, and this into amidoazotoluene.
The first reaction takes place quickly, the second somewhat slowly.

Diazoamido-Y^-cumene crystallises from petroleum in large, yellow
plates, and melts at 138° (Noelting and Baumann give the m. p. 130*5,

Ber., 18, 1147). When treated with paratoluidine hydrochloride in

paratoluidine solution as described above, it gave paradiazoamido-
toluene.

Paradichlorodiazoamidobenzene, when treated in a similar way, gave
some amidoazotoluene, and a compound melting at 123°, which is a
crystalline mixture of paradiazoamidotoluene and paradichlorodiazo-
amidobenzene.

Metadichlorodiazoamidohenzene is obtained by the action of meta-
diazobenzene chloride on metachloraniline suspended in a solution of

sodium acetate. On adding petroleum to its solution in benzene, it is

precipitated in clusters of pale-yellow, microscopic needles, melts at

107°, and easily soluble in benzene, sparingly so in petroleum. With
paratoluidine hydrochloride, it gives a crystalline mixture of metadi-
chlorodiazoaniidobenzene and diazoamidotoluene, which melts at 90°.

Mixed diazoamido-compounds which contain the group C7H7'NH-,
and those which contain the group CvH,'^!^'-, are both converted
into paradiazoamidotoluene when treated as above with paratoluid-

ine hydrochloride. Thus diazoamidobenzenetoluene, diazoamido-Y^-
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cumeneparatoluene, diazoamidoparachlorobenzeneparatoluene, and
diazoamidometachlorobenzeneparatoluene all yielded diazoamido-

toluene.

Biazoamido-ylr-ciimene'paratolaene, CeHiMe'NIN'NH-CeHoMes, is ob-

tained by the prolonged action of paradiazotoluene chloride on psendo-
cumidine suspended in a solution of sodium acetate. It crystallises

from petroleum in bright yellow, radiating needles, and melts at 106°.

The above constitution was proved by the cyanate method (Ber., 21,

1016 and 2557). With phenyl cyanate, it yields an additive compound,
which melts at 102", and when treated with 10 per cent, sulphuric

acid and steamed, gives a compound melting at 211°. The authors,

however, were unable to determine if this compound was tolylphenyl-

carbamide or pseudocumylphenylcarbamide. With paratolyl cyanate,

it yields an additive compound which sinters at 120°, melts above 230°,

and when mixed with sulphuric acid and distilled in a current of

steam, it gives pseudocuriiylparatolylcao^bamide. The latter crystallises

in colourless needles, and melts at 218°.

Biazoamidoparachlorohenzeneparatoluene, CqUJ^Q'W.I^'^'H.'Gq'H.S^I,

is obtained by the action of paradiazotoluene chloride on parachlor-

aniline suspended in a solution of sodium acetate. It is precipitated

by petroleum from benzene in long, radiating needles, and melts at

183°. With phenyl cyanate, it gives an additive compound melting at

122°, a.nd then parachlorodiphenylcarbamide. The latter crystallises

from alcohol in long, colourless needles, and melts at 237—238°.

DiazoamidometacliloTohenzeneparatoluene, C6H4Me*N!N'NH'C6H4Cl,
is precipitated by petroleum from benzene solution in radiating,

lemon-yellow needles, and melts at 103°. With phenyl cyanate, it

yields an additive compound melting at 104° with frothing, and then
metachlorodiphertylcarhamide. The latter crystallises from alcohol in

white needles, and melts at 184°.

The authors have also examined the behaviour of diazoamido-com-
pounds towards aniline hydrochloride in aniline solution.

Paradiaxoamidotoluene, when treated with aniline hydrochloride in

aniline solution, is first converted into diazoamidobenzenetoluene, and
finally into tolueneazoaniline.

Diazoamidobenzenetoluene was dissolved in aniline, and treated

under varying conditions with aniline hydrochloride. Tolueneazo-
aniline was obtained, and in no case was diazoamidobenzene formed.

Paradichlorodiazoamidobenzene, by the prolonged action of aniline

hydrochloride in aniline solution, is converted into amidoazobenzene.
A compound which melts at 118° and crystallises from benzene in

yellow needles is also formed, but owing to the small quantity, was
not examined.
The conversion of diazoamido-compounds into amidoazo-compounds

has been stated to take place as follows :—The diazoamido-compound
is converted into free amine and diazochloride, and then the latter

unites with the amine to form the amidoazo-compound with evolution

of hydrogen chloride. The authors find that this is not the course of

the reaction. When diazobenzene chloride is added to pure, dry
aniline, it at once yields a dark yellow solution, and on pouring this

into dilute soda and examining the product, diazoamidobenzene was
3 7^ 2
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obtained. Amidoazobenzene was not formed. Diazobenzene chloride

and paratoluidine also unite directly to form a diazoaraido-compound,
as, on examining the product, diazoamidobenzenetoluene and diazo-
amidotoluene were obtained.

It has been shown above that by the action of primary amines on
diazoamido-com pounds, a new diazoamido-compound is first formed
which then yields an amidoazo-compound. It has not been proved
at which place in the group -NH'NiN"- the split takes place in the for-

mation of the amidoazo-compound. To settle this point tertiary

amines have been employed in place of primary amines ; for, in this

case, the formation of a new diazoamido-compound is not possible.

Noelting and Binder have stated that diazoamidobenzenetoluene, when
treated with dimethylaniline hydrochloride in a solution of dimethyl

-

aniline, yields aniline and paratolueneazodimethylaniline, from which
it would seem that the nitrogen chain -NH-NIN"- is split at the double
bond. The authors find that this is not a general reaction; in many
cases the chain splits at the single bond, and in one case it splits

partly at the double, partly at the single bond.

Diazobenzene-/3-naphthylaraine, PhNiN'XtlCioHT, was dissolved in

«ix times the weight of dimethylaniline, the equivalent quantity of

dimethylaniline hydrochloride added, and the mixture heated at 60°

until a test on boiling with sulphuric acid no longer evolved nitrogen.

The mass was then treated with dilute soda and steam distilled. The
distillate contained dimethylaniline and aniline, the production of

the latter showing that the molecule of the diazoamido-compound is

split at the double bond. ^-Naphthaleneazodimethylaniline, which
ought to be contained in the residue, could not be separated.

Parabromodiazoamidobenzene treated in the same way yielded both
parabromaniline and aniline. On account of the resinous properties

of the non-volatile residue, the bromodimethylamidoazobenzene could
not be isolated. Parahroinodiiftiethylamidoazohenzene is prepared by the
action of parabromodiazobenzene chloride on a dilute alcoholic solu-

tion of dimethylaniline in the presence of sodium acetate. It crys-

tallises from alcohol in beautiful, bright-red needles, and melts at 156°.

Metanitrodiazoamidobenzene and paranitrodiazoamidobenzene when
treated with dimethylaniline hydrochloride, gave respectively meta-
nitraniline and paranitraniline.

The authors put forward the following as the course of the reaction

which takes place in the conversion of diazoamido- into amidoazo-
compounds. The molecules of diazoamidobenzene and paratoluidine

hydrochloride react together as expressed in the equation

NHPh-NINPh + C7H,-NH2,HC1 = CvH/NH^ + N(NHPb)2Cl.

Then in the presence of excess of paratoluidine, aniline is eliminated

and the compound N(NH*C7H7)2C1 is formed. The latter then gives

up its hydro2:en chloride to the excess of paratoluidine and changes
into diazoamidotoluene. When the diazoamidotoluene predominates,

or when the diazoamidobenzene is entirely destroyed, the hydrogen
chloride unites with the diazoamidotoluene, and the product

N(NH*C7H7)2C1 reacts with the excess of toluidine to form
N(NH'C7H7)2'C7ll6*NH2, which then loses toluidine, and is converted
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into t]i3 amidoazo-compound, ]Sr(NH-C7H7)/C7Ht,'NHo = C7H7-NH2 -h

C7H7-t^h-n:C7H6:nh. e. c. e.

Phenylhydrazine Acetate. By H. J. F. de Vries and A. F.

HoLLEMAN (Bee. Truv. Chim., 10, 228—230).—Glacial acetic acid

(1 mol.) is added to phenylhydrazine (1 mol.) dissolved in a little

chloroform. Heat is developed, and white, crystalline plates form,
which are separated by the pump and washed with chloroform. The
compound melts at 68—69°. It is readily soluble in water,

alcohol, ether, and chloroform. It is very unstable, and can only be
recrystallised well from chloroform, which, in common with other

solvents, causes some decomposition. It becomes brown in 24 hours
even in a vacuum. It has an odour of mixed acetic acid and phenyl-

hydrazine. Its aqueous solution reduces Fehling's solution at the

ordinary temperature. Its analysis presents some difficulty; the
nitrogen may be best determined by acting on the compound with
boiling Fehling's solution in Schloesing's apparatus. W. T.

Acid Hydrazides. By F. Bolsing and J. Tafkl (Ber., 25, I55I

—

1556 ; compare this vol., p. 710; also Gattermann and others, ibid.,

843).

—

Isubutyric phenylhydrazide, C4H70*N2H2Ph, obtained by heating
together phenylhydrazine and isobutyric acid at 150°, and crystallising

the product from water, forms Colourless leaflets, melts at 140°, and
is somewhat sparingly soluble in boiling water, readily so in boiling

alcohol. It gives a reddish-brown coloration with concentrated sulph-

uric acid and potassium dichromate or ferric chloride, and reduces

Fehling's solution when gently warmed with it, Isohutyric diphe7iyl-

hydrazide, C4ll70'N2HPh2, is prepared by boiling the last-described

compound dissolved in alcohol with copper acetate ; it crystallises

from alcohol in colourless needles, melts at 171—172", and distils

almost without decomposition ; it resembles the corresponding acetyl

derivative (loc. cit.) in its reactions, and, like this, is without action on
Fehling's solution.

Fheriylacetic diphenylhydrazide, CH3Ph*CO*NoHPh2, is produced by
oxidising phenylacetic phenylhydrazide with copper acetate, and
forms colourless needles melting at 188°.

Cinnamic diphenylhydrazide^ C2H2Ph*CO-NiHPh2, crystallises from
a mixture of alcohol and ether in small, faintly-yellow needles, and
mehs at 205°.

Ethyl oxalate diphenylhydrazide, N2lIPh2*CO*COOEt, crystallises in

small needles, melts at 131°, and gives oxalic acid diphenylhydrazide,

N2HPh2*CO'COOH, when heated on the water-bath with 5 per cent,

aqueous potash ; the latter crystallises from dilute acetic acid in

microscopic needles, melts at 171°, and, unlike the other acidyl di-

phenylhydrazines, is readily soluble in ether. When the last com-
pound is heated at 180° in an oil-bath, formic diphenylhydrazide

(m. p. 116°), see Gattermann and others (luc. cit.) is formed. Acetic

diparutolylhydrazide (m. p. 170°), prepared by Gattermann and others

{loc. cit.), dissolves in concentrated sulphuric acid forming a yellow

solution which does not give a blue coloration on the addition of potas-

sium dichromate. Coloured products are obtained when the last com-
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pound is treated with alcoholic hydrochloric acid, and on addition of

stannous chloride, and distillation of the faintly acidified solution,

paraditolylamine passes over.

Acetylparahromophenylhydrazlne, CgHgBrXoO, prepared by boiling

parabromophenylbydrazine with glacial acetic acid, crystallises from
alcohol in brownish needles melting at 161°, and gives acetyl-

parahromodipTienylhydrazine, CuHjaBroNzO, on oxidation with copper
acetate. It is almost insoluble in hot water and in ether, crys-

tallises from alcohol in delicate, colourless needles, and melts at
214°.

The oxidation of acetyl-ct-naphtbylhydrazine with copper acetate

appears to proceed further than in the above cited cases, and with
the exception of a small quantity of naphthalene, no crystalline

products were isolated. A. R. L.

Mixed Acid Amides. By A. Pinner {Ber., 25, 1434—1438).—
The author has shown that when acetic anhydride acts on imido-

ethers, the alkyl group is displaced by acetyl ; the compounds
obtained have been named imidoacetates, and the constitution

OAc'CRINH assigned to them. The same compounds are formed,
to a greater or less extent, according to the conditions, by the action

of acetic anhydride on the amidin.es. On the other hand, propion-

amidine, when treated with acetic anhydride, yields, as chief product,

propionacetamide, CsHsO'lS'HAc, together with propionamide.
Tafel and Enoch (Ber., 23, 103) have shown that, by the action of

ethyl iodide on the silver compound of benzamide, ethylbenzimido-

ether, OEt-CPhlNH, is formed, and not ethylbenzamide, COPh-NHEt;
that is, benzamide behaves as if it had the tautomeric form
OH*CPh!NH. From this result the author is uncertain if the above-

mentioned imidoacetates have the constitution OAcCRiNH or

COR'NHAc, and if the mixed acid amides are of the type
COR'NH'COR'. He has, therefore, attempted to prepare acetyl-

benzamide in various ways, but has been successful in only one
method. Neither by shaking a solution of acetamidc, mixed with
sodium hydroxide, with benzoic chloride, nor by the direct action of

benzoic chloride on acetamide, can benzoylacetamide or acetylbenz-

arnide be obtained. When acetamide is heated with benzoic chloride,

the benzoic chloride acts as a dehydrating agent, and benzoic acid,

benzoic anhydride, and acetonitrile, are obtained.

Acetylbenzamide is obtained by boiling benzamide with acetic

anhydride for half an hour in a reflux apparatus ; benzonitrile and
cyanophenin are formed at the same time. The product is made
alkaline with potassium carbonate, and the insoluble crystalline mass
separated and recrystallised from very dilute alcohol, when the

cyanophenin remains undissolved. Acetylbenzamide forms flat, white
needles, melts at 120°, and is very easily soluble in alcohol, but only

sparingly in water. It is identical with benzimidoacetate, which also

melts at 120°, and not at 114°, as formerly stated. Hence, the two iso-

meric compounds, COPh'NHAc and PhC(NH)'OAc, are not obtained,

but one undergoes isomeric change at the moment of formation.

When equivalent quantities of ^-naphthamidine hydrochloride and
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fused soditim acetate are heated to gentle boiling with 4—5 times the
quantity of acetic anhydride for about 15 minutes in a reflux ap-

paratus, the chief product is ^-naphthimidine. By prolonging the
iDoiling, less of the imidine is obtained, and naphthamide and
naphthoylacetamide are formed. The mixed products are separated

as follows :—The cold mixture is diluted with water, and the insolu-

ble portion extracted twice with alcohol, when the imidine remains
behind. The alcoholic solution is evaporated, and the residue dis-

solved in benzene. On cooling the solution, naphthoylacetamide
crystallises out, whilst the naphthamide remains in solution.

Naphthimidine, ]!^H[C(NH)*CioH7]2, crystallises in thick, colourless

prisms, melts at 195°, is insoluble in water, very sparingly soluble

in hot alcohol and acetic acid, easily in benzene, and is converted
into naphthamide by prolonged boiling with acetic acid,

NaphthoylacetamAde, CioHv'CO'NHAc, crystallises in large, trans-

parent prisms, melts at 160°, and is sparingly soluble in water, easily

in alcohol, very easily in hot benzene, but only sparingly in cold

benzene.

Naphthamide crystallises in leaflets, and melts at 191—192°.

E. C. R.

Action of Thiocarbonyl Chloride on Aromatic Thiocarb-
amldes. By M. Fkeund and H. Wolf (Ber., 25, 1456—1468).—
The products of the action of thiocarbonyl chloride on aromatic
thiocarbamides are analogous to those obtained by the action of

carbonyl chloride, and investigated by Will (Abstr., 1881, 905).

ThiocarbonyUMocarhanilide, NPh!C<^^pt ]>CS, is obtained by

treating diphenylthiocarbamide, suspended in dry ether, with an
ethereal solution of thiocarbonyl chloride. The ether is allowed to

evaporate spontaneously, and the residue dried on a porous plate. It

crystallises from hot, dilute alcohol, in yellow needles melting at
78—79°. About 15 per cent, of the theoretical yield is obtained. It

is very soluble in alcohol, benzene, toluene, and carbon bisulphide,

less so in hot acetic acid, chloroform, methyl alcohol, and acetone,

and insoluble in water. It dissolves in cold concentrated sulphuric

acid, and is precipitated from the solution by water. It becomes
slightly brown on exposure to light. When boiled with aniline for

an hour, it yields diphenylthiocarbamide. On heating a solution of

thiocarbonylthiocarbanilide in absolute alcohol with freshly precipi-

tated mercuric oxide in a reflux apjjaratus, carbonylthiocarbanilide
is obtained. It is not changed Avhen heated with water or dilute

hydrochloric acid. On heating with potash (sp. gr. 1*4), it yields

aniline, phenyl thiocarbimide, hydrogen sulphide, and carbonic anhydr-
ide. When heated in a sealed tube with concentrated hydrochloric
acid at 100°, no action occurs ; at 130°, a little hydrogen sulphide is

evolved, and on heating for four hours at 160°, complete decomposi-
tion occurs, with formation of hydrogen sulphide and aniline.

When diphenylthiocarbamide, suspended in benzene, is heated on
the water-bath with thiocarbonyl chloride, an oil, which readily
solidifies, is obtained. The benzene is evaporated, and the mass
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extracted with hot absolute alcohol. The residue is sparingly soluble

in boiling absolute alcohol, and ciystallises from it in needles melting
at 156°. It has the composition C14H10N2S3, and was prepared by
Proskauer and Sell (Abstr., 1877, i, 67). The author assigns to it the-

CS'NPh
constitution I ^, ^o. ^S. On treating^ its alcoholic solution with

NPh-CS
freshly precipitated mercuric oxide, an oily product was obtained

No reaction occurs on heating with aniline or acetic anhydride. On
heating with concentrated potash, phenylthiocarbimide, aniline^

hydrogen sulphide, and carbonic anhydride result.

Thiocarhonyldiparatolylthiocarhamide is prepared by the action of an
ethereal solution of thiocarbonyl chloride on diparatolylthiocarbamidey

suspended in dry ether. The solution is filtered, and the residue

washed with ether. By spontaneous evaporation of the ethereal solu-

tion, the substance separates in yellow needles melting at 109°. The
yield is about 10 per cent, of that required by theory. It is very
soluble in hot alcohol, ether, benzene, toluene, carbon bisulphide, and
glacial acetic acid, and insoluble in water. When heated with aniline,

it probably yields thiocarbanilide and ditolylthiocarbamide. On
treatment with mercuric oxide, it gives carbonylditolylthiocarbamide.

Thiocarbonyl-^-dinaphthylthiocarbamide, C22H14N2S2, is prepared
from (3-dinaphthylthiocarbamide in a similar manner to the preceding-

substance. It separates from benzene in yellow, flocculent crystals,

and melts at 152° with evolution of gas, leaving a residue which
eventually melts at 224°. It is soluble in ether, carbon bisulphide,

and hot acetic acid, sparingly so in hot benzene and alcohol.

Carhonylphe^iylparatolylthiocarhamide, C15H12N2SO, is prepared by
the action of carbonyl chloride on phenjlparatolylthiocarbamide

suspended in toluene. Much hydrogen chloride is evolved, and, on
allowing the solvent to evaporate, a crystalline mass is obtained,

which separates from dilute alcohol in white needles. It melts at
89° with evolution of carbon oxysulphide, and is soluble in hot
alcohol, acetic acid, concentrated sulphuric acid, benzene, carbon
bisulphide, and ether. In its preparation, a small proportion of

phenylparatolylcarbamide is obtained.

Carbonylphenyl-f3-nap]ithyUhiocarhamide, C18H12N2SO, is prepared
from phenyl-/3-naphthylthiocarbamide in the same manner as the

preceding compound. A crystalline mass is obtained, which separates

from dilute alcohol in white needles melting at 117°. It is soluble in

alcohol, ether, benzene, and acetic acid, and insoluble in water.

Phenyl-jS-naphfhylthiocarbamide, NHPh*CS*NH'C7H7, results from
the combination of phenylthiocarbimide and /^-naphthylamine. It

forms white, shining scales, Avhich are soluble m alcohol, ether,

carbon bisulphide, and hot acetic acid ; it melts at 165°.

W. J. P.

Tertiary Phosphines and Arsines. By O. Holle (Ber., 25,
1518—1521).-—Dimethylphenylphosphino reacts with benzal chloride,

yielding a deliquescent substance, the platinochloride of which forms
a pale-yellow powder melting at 50°, and has the constitution

(OH-CHPh-PMe2Ph)2PtCl6. When heated at 100° with benzalde-
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hyde and aluminium chloride, it yields the same substance. Diethyl-
phenylphosphine does not react with benzaldehyde.

Dimethylphenylarsine reacts with benzal chloride in the same way
as the corresponding phosphine. Diethylphenylarsine does not react

with benzal chloride. C. F. B.

Isonitrosoanilacetone. By A. F. Holleman (Bee. Trav. GUm.^
10, 228—227).—Isonitrosoacetone (1 mol.) is dissolved in aniline

(1 mol.) diluted with half its volume of alcohol. The reaction

takes place with development of heat. The crystalline combina-
tion obtained melts with decomposition at 171". Its formula is

CgHioNoO. It dissolves easily in dilute caustic alkalis with a yellow
colour, and is precipitated from the solution by carefully adding
mineral acids. Its composition is represented by the formula
NPhiCMe-CH'.NOH, which accounts for its observed solubility in

alkalis. The only other possible formula, COMe*CH:N'']S'HPh, has
been shown by Japp and Kliugemann (Trans., 1888, 521) to be that

of a substance of very different properties, benzeneazoacetone. Under
the name isonitrosoanilacetone, Knorr has described a different

substance (Abstr., 1884,1368), which he has since recognised to be of a
nature different from that indicated by the name (Annalen, 23 S, 82,

note).

P. C. Plugge has examined the toxicological properties of this,

compound. Isonitrosoanilacetone belongs, apparently, to the picro-^

toxin group of poisons, and acts principally on the spasmodic centres

of the brain and medulla oblongata. The convulsions produced differ

from those caused by strychnine ; reflex tetanus, excited by exterior

irritation, does not occur. The poisonous doses for frogs, 0*012—0*015

gram. An injection of 0*008 gram killed a white mouse in three

hours. It has no influence on the coagulation of the blood, and does
not reduce oxyheemoglobin or cause the production of methaemosflobin.

W. T.

Aromatic Alkyl Ketones and their Oximes. By A. Glaus.

(/. pr. Chem. [2], 45, 377r-397; compare Abstr., 1890, 769,979;
1891, 199, 564, 1222).—In this paper, the author summarises the

work on ketones which has lately been done in his laboratory. Most
of it has already appeared (loc. cit.), and the rules controlling the

oxidation of aromatic alkyl ketones have been enunciated (Abstr.,

1890, 769). The reduction of these ketones with hydrogen iodide

has been the m€)ans of isolating a number of hydrocarbons which have
as yet only been described in inaugural dissertations, but will be
farther treated of; they are: orthethylparisopropyltoluene (b. p.

204—206"), prepared from paracumyl methyl ketone ; metamethijU

parefhylfoluene (b, p. 184°), obtained from xylyl methyl ketone;
orthopropi/lparisopropyltoluene, orthohutylparisopropyltoluene, orthiso-

hutylparisopropyltoluene, orthisoamylparisopropyltoluene, and isoamyU
benzene. There are no new compounds definitely described, and the

bulk of the paper is occupied by a discussion as to the structure and
isomerism of the oximes of these ketones, particularly in reference to

Minunni's, Hantzsch's, and Auwers and Meyer's recent dissertations

(Abstr., 1891, 1354 ; this vol., 186, 291, 426, 598). A. G. B.
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Oxidation of Cinnamic Acid. By R. Fittig and R. Ruer
(Annalc'ih, 268, 27—32; compare this vol., p. 956).—Phcnylglyceric

acid, C9H10O4, is formed, together with benzaldehyde, benzoic acid, and
oxalic acid, when cinnamic acid is oxidised with potassium perman-
ganate. It crystallises from water in colourless plates, and melts at

141—142° with slight decomposition (compare Lipp, Abstr., 1883, 994),

not at about 117° as stated by Anschiitz and Kinnicutt (Abstr., 1879,

644) ; it is not acted on by boiling dilute hydrochloric acid. The
barium salt, (C9H904)2Ba + 2H2O, is amorphous, bat the calcium salt

crystallises in lustrous plates with 4 mols. HoO, and the silver salt in

small needles. F. S. K.

Oxidation of Phenylisocrotonic Acid. By R. Fittig and P.

Oeermuller (Annalen, 268,44—50; compare this vol., p. 956).

—

CHPh —
Phenylhydroccybutyrolactone, ^"^nr^.nii ^CH'OH, prepared by oxidis-

ing phenylisocrotonic acid, and boiling the product with dilute hydro-
chloric acid, crystallises from ether in colourless needles containing

^ mol. H2O, and loses its water at 100°, or over sulphuric acid ; the

nir-dried lactone melts at 76°. It is readily soluble in hot water,

alcohol, and chloroform, but rather sparingly in ether, and almost

insoluble in carbon bisulphide
; it is not decomposed by boiling water.

Fhenyldihydroxyhutyric acid, 0H-CHPh-CH(0H)-CH2-C00H, is

obtained when the lactone is boiled with barium hydroxide and the

salt thus formed decomposed with dilute hydrochloric acid ;
it sepa-

rates from ether in colourless, monosymmetric crystals, a : 6 : c =
1-5369 : 1 : 1-7226, /3 = 79° 36', melts at 117°, and is readily soluble

in alcohol, but rather sparingly in ether, chloroform, carbon bi-

sulphide, light petroleum, and benzene. It dissolves freely in water,

and on boiling the solution, especially after adding a few drops of

hydrochloric acid, it is converted into phenylhydroxybutyrolactone
;

the same change takes place when the acid is heated at 100"". The
barium salt, (Oi()Hn04)2Ba + H2O, crystallises in small, nacreous

plates, and is only moderately easily sdluble in cold water, and very

sparingly in alcohol. The calcium salt crystallises in lustrous plates

with 1 mol. H2O. The silver salt, CioHii04Ag, is a colourless, floc-

culent compound. F. S. K.

Oxidation of Hydrocinnamenylacrylic Acid. By R. Fittig

and E. Mayer (Annalen, 268, 50—54; compare this vol., p. 956).

—

Phenylhydroxyvalerolactone, CnHioOs, is produced by the oxidation of

hydrocinnamenylacrylic acid. It crystallises from a mixture of chloro-

form and light petroleum in lustrous, hexagonal plates, melts at 61*5°,

and is almost insoluble in light petroleum, very sparingly soluble in

cold water, but moderately in hot water, and readily in chloroform
and benzene. When the lactone is boiled with bases, it is converted

into salts oi plienyldihydroxy valeric acid ; the acid itself is crystalline,

but is very unstable. The harium salt, (CnHi304)2Ba, crystallises

from hot water in lustrous plates, and is rather sparingly soluble in

cold water. The calciwm salt, with 1 mol. HoO, forms spherical
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aggregates, and effloresces in dry air. The silver salt, CuHiaOiAg,
crystallises from boiling water in small, lustrous needles.

F. S. K.

Decomposition of Phenyldibromobutyric Acid. By R. Fittig,

P. Obermullee, and C. Schipfek (Annalen, 268, 71—86 ; compare

this vol., p. 959).

—

Fhenylhromobutyrolactone, i

^tt-t* ^-CHPh, is
L'-H2*UH13r

produced when phenyldibromobutyric acid (m. p. 138°) is boiled for a
short time with water. It separates from carbon bisulphide in large,

monosymmetric crystals, a :h : c = 0-5883 : 1 : 0-7897, /3 = 64° 44',

melts at 70°, and is readily soluble in alcohol, ether, benzene, chloro-

form, and carbon bisulphide, but only sparingly in light petroleum
or cold water. When boiled with water for about an hour, it is

converted into benzoylpropionic acid (m. p. 116°), identical with the

compound described by Fittig and Leoni (Abstr., 1890, 895).

When phenyldibromobutyric acid is treated with a slight excess of

sodium carbonate, and the solution kept at the ordinary temperature
for some time, there are formed phenylbromobutyrolactone (m. p. 70°),

phenylisobromobutyrolactone, and phenylisohydroxybutyrolactone,

together with yellow or reddish-brown products which could not be
obtained in crystals ; the relative quantity of these products depends
to a considerable extent on the amount of sodium carbonate used and
on the duration of the experiment.

Phenylisohromohutyrolactone^ CioHgBrO,, separates from hot carbon
bisulphide in lustrous needles, and from the cold solvent in well-

defined, transparent, monosymmetric crystals,

a:h:c = 1*5587 : 1 : 1*8056, y3 = 81° 12',

melts at ^Q^, and is gradually converted into benzoylpropionic acid

by boiling water.

Phenylisohydroxybutyrolactone, C10H10O3, separates from ether in

monosymmetric crystals, a : h : c = 2-2566 : 1 : 30965, /3 = 66° 34',

melts at 93—94°, and is readily soluble in alcohol, chloroform,
and benzene, but only moderately in ether, and very sparingly in

cold water ; it dissolves slowly in cold sodium carbonate, and sepa-

rates again unchanged on the addition of hydrochloric acid. Barium
phenylisodihydroxybutyrate, (CioHu04)2Ba, prepared by boiling the

isohydroxylactone with barium hydroxide, is a microcrystalline

powder, \ery sparingly soluble in hot water. F. S. K.

Decomposition of Phenyldibromovaleric Acid. By R. Fitttg

and J. Stern {Annalen, 268, 86—92; compare this vol., p. 959).

—

Phenylbromovalerolacto7ie, CnHuBrOo, prepared by treating phenyldi-

bromovaleric acid with a slight excess of sodium carbonate, at the

ordinary temperature, crystallises from ether in prisms, melts at

139—140° with decomposition, and is readily soluble in chloroform,

but only sparingly in ether, and very sparingly m light petroleum.

Phevylatigelicalactone, CnHioOz, is formed, together with phenyl-

levulinic acid, when the preceding compound is boiled with water for

5—6 hours; it is a vellowish, mobile oil, having a strong, pepper-



988 ABSTRACTS OF CHEMICAL. PAPERS.

mint-like oclonr, very readily soluble in ether, bat only sparingly in
water.

FhenyllevuUnic acid, CHoPh-CO-CHa-CH./COOH, crystallises from
a lAixture of chloroform and light petroleum in large, lustrous
needles, melts at 55—56'^, and is readily soluble in ether, benzene,,

and carbon bisulphide, but only moderately easily in water and
sparingly in light petroleum. The calcium salt, (CiiHii03)2Ca, crystal-

lises from water in small needles containing 6 raols, HgO, and from
alcohol in small plates ; it loses the whole of its water at 100''. The
barium salt, with \\ H3O, like the calcium salt, is readily soluble in

water, and crystallises in small, spherical aggregates ; it loses its

water at 120°. The silver salt, CuHuOaAg, separates from hot water
in plates, and is very stable in the light. When the acid is treated
with sodium amalgam in dilute sialphuric acid solution, and the
product then boiled with dilute hydrochloric acid, phenjlvalero-
lactone is formed (compare following abstract). F. S. K.

Hydrocinnamenylacrylic Acid. By R. Fittig and J. Sterjt
{Annalen, 268, 92—96).

—

Flienyl-^{-hromovaleric acid,

CHoPh-CHBrCH2-CH,-COOH,
can be obtained by treating hydrocinnamenylacrylic acid with con-
centrated hydrobromic acid at the ordinary temperature ; it separates
from a mixture of chloroform and light petroleum in colourless^

prismatic crystals, melts at 58—59°, and is readily soluble in carbon
bisulphide, benzene, and chloroform, but only very sparingly in cold
light petroleum.

Phenylvalerolactone, I ^CH'CHgPh, is formed when the-
CH2*CHa

preceding compound is heated with water for a short time, or treated

with sodium carbonate at the ordinary temperature ; it crystallises

from chloroform in thick plates, melts at 33°, and is readily soluble^

in carbon bisulphide and chloroform, and moderately easily in hot

water, but only very sparingly in light petroleum ; it has 11 pepper-
mint-like odour. Barium phenylhydroxyvalerate, (CiiHi303)2Ba, and
the corresponding calcium salt, obtained by boiling the lactone with
barium and calcium hydroxide respectively, are colourless, amorphous
powders, soluble in alcohol and water. The silver salt separates from
hot water in plates.

Phenyl-^l-hydroxyvaleric acid, CuHuOs, is obtained when the calcium
salt is decomposed with very dilute hydrochloric acid and the solution

immediately extracted with ether ; it crystallises from warm water in

colourless needles, melts at 101—102° with decomposition, and is

readily soluble in carbon bisulphide and chloroform, but only

sparingly in light petroleum ; when kept for a long time over sulph-

uric acid, or when warmed with dilute acids, it is converted into the

lactone. F. S. K.

New Derivatives of Coumarin. By R. Fittig and R. Clau»

{Annalen, 269, 1—14; compare this vol., pp. 956, 959).—The authors

have attempted, but unsuccessfully, to prepare orthohydroxyphenyl-
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propiolic acid in order to compare its properties with those of

•coumarilic acid, CeH^-c^Qjj^C'COOH (compare Fittig and Ebert,

Annalen, 216, 162), with which it is isomeric.

Ethylcouraarinic acid dibromide (orthethoxyphenyldibromopropionic

acid), prepared as described by Fittig and Ebert (loc. cit.), melts at
156^162° with decomposition, according as it is slowly or quickly
heated, and separates from carbon bisulphide in large, colourless,

seemingly rhombic crystals.

Orthethoxy-oc-hromocinnamene, OEt'CeH^'CHiCHBr, is formed, to-

gether with a small quantity of ethylcoumaric acid and ethoxy-
phenylacetylene, when ethylcoumarinic acid dibromide is boiled with
water for a short time ; it is an almost colourless oil of sp. gr. 1-360

at 17°, quickly turns yellow when kept, and boils at 144—147° under
a pressure of 15 mm. ; it is insoluble in water, but miscible with
alcohol, ether, and carbon bisulphide. The tribromide, CioHnOBrg,
prepared by treating ethoxybromocinnamene with bromine in carbon
bisulphide solution, crystallises from alcohol in large, colourless

prisms, melts at 51°, and is readily soluble in alcohol, ether, benzene,

and carbon bisulphide.

Oo'thethoxypheriylpropioUc acid, OEt'C6H4'G:C*COOH, can be ob-
tained by boiling orthethoxyphenyldibromopropionic acid with alco-

holic potash. It crystallises from water in slender needles, melts at
112— 112*5° with decomposition, and is only sparingly soluble in cold,

but moderately easily in boiling, water, the hot solution having an
intensely irritating odour; it dissolves freely in ether and alcohol.

The calcium salt, (CiiH903)2Ca + 2H2O, crystallises from water in

colourless prisms, and is only sparinofly soluble in cold water; it does
not lose its water at 150°, and at 160° it decomposes and turns brown;
The barium salt, (Ci,H903)2Ba + 4H2O, is a hygroscopic substance,
readily soluble in hot alcohol, from which it crystallises in large,

colourless prisms; when dried over sulphuric acid, the crystrals

effloresce, and then seem to contain 4 mols. H2O.
Orthethoxyacetophemnie, OEt*C6H4Ac, is produced, together with

orthethoxyphenylchloracrylic acid, when ethoxyphenylpropiolic acid
is boiled with moderately concentrated (1 : 1) hydrochloric acid ; it

crystallises from boiling water in thin, broad prisms, melts at
38"5—39-5°, 18 volatile with steam, and is readily soluble in alcohol
and ether, but only very sparingly in water.

Orthethoxyphenylchloracrylic acid, OEt'CeHi'CCKCH'COOH, crystal-

lises from water, in which it is moderately easily soluble, in small,

colourless needles melting at 108—109°
; it is slowly decomposed by

boiling dilute hydrochloric acid, being converted into ethoxyaceto-
phenone, and, on reduction with sodium amalgam, it yields orbh-
ethoxyphenylpropionic acid (m. p. 80—81°).

Ethoxyphenylacetylene^ OEt*C6H4*C:CH, is formed when sodium
ethoxyphenylchloracrylate is boiled with water, and when ethoxy-
phenylpropiolic acid is heated with water at 140—150° ; it is also

produced in small quantities in the preparation of ethoxybromo-
cinnamene in the manner described above. It is a colourless oil, and
gives with an alcoholic ammoniacal solution of silver nitrate a colour-
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less, crystalline compound of the composition CioHgOAof, which is

stable in the light. F. S. K.

EUagic Acid. By G. Goldschmjedt and R. Jahoda (Monatsh., 13,
49—57),—Zolffel (Abstr., 1891, 918) and Schiff state that this acid

gives a tetracetyl derivative, when digested with acetic anhydride,
whil&t Barth and Goldschmiedt (Ber., 11, 846) describe the product
as a pentacetyl derivative. In order to determine which of these
statements is correct, the authors have prepared the acetyl com-
pound, and submitted it to analysis by three different methods, in-

cluding those used by the investigators named above ; the results,

however, obtained by those processes give widely varying numbers.
When heated with a large excess of benzoic chloride, ellagic acid

gives a well-characterised benzoyl derivative, which forms a yellowish-

white, crystalline powder, contains four benzoyl groups, and is un-
changed when again heated with benzoic chloride at 295—300°.

It follows, therefore, that ellagic acid contains only four hydroxyl
groups. . G. T. M.

Ethylpseudocumene and the Action of Sulphuric Acid on
it. By A. ToHL and D. v. Kakchowski (Ber., 25, 1530—1583).—
Ethylpseudocumene^ CeHsMegEt [Mcs : Et = 1 : 2 : 4 : 5], was prepared
by treating the bromopseudocumene, melting at 72—73° with ethyl

bromide and sodium. It boils at 206—208°, and a further proof of

its constitution is that, when oxidised with dilute nitric acid, it

yields durylic acid, melting at 148°. When treated with excess of

bromine in the presence of iodine, it yields dihrom ethylpseudocumene,
which crystallises from alcohol, in which it is sparingly soluble, in

needles melting at 218°.

When treated with strong sulphuric acid, much remains unaltered,
but an ethyltrim^ethylhenzenesulphonic acid is formed, whose barium
salt, (CnHi5*S03)2Ba, crystallises with 1 mol. H2O, and whose
sul'phonamide melts at 153°. This sulphonic acid is probably de-

rived from the original hydrocarbon, for, when its sodium salt is

heated at 180° with strong hydrochloric acid, a hydrocarbon is ob-

tained, which boils at 206—209°, and yields a dibromo-derivative
melting at 217—218°, showing that it is ethylpseudocumene. When
ethylpseudocumene is treated with chlorosulphonic acid, another
ethyltrimethylhe'nzenesulphomc acid is formed, whose potassiuin,

CnHis'SOsK, and barium (CiiIIi5'S03)2Ba, salts crystallise with 1 and
3 mols. H2O respectively, and whose sulphonamide melts at 86°. It

is, therefore, not identical with the above-mentioned isomeric sulph-
onic acid, but is probably the second sulphonic acid theoretically

obtainable from ethylpseudocuniene.

Sulphuric acid thus causes no shifting of the side groups of ethyl

pseudocumene (as it does in the case of durene ; compare this

vol., p. 968), but only forms an ethylpseudocumenesulphonic
acid. C. F. B.

Aromatic Thiosulphonates. ByR. Otto and E. Heydecke {Ber., 25,
1477—1483).

—

BtJiylene paratoluenethiosulphonatey (C7H7*S02S)2C2Hi,
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is prepared by heating ethylene bromide with potassium paratoluene-

thiosulphonate in molecular proportion, in alcoholic solution, in a

reflux apparatus ; it is readily soluble in benzene or ether, and crys-

tallises from alcohol in colourless plates which melt at 76—77°, and
probably belong to the monosymmetric system ; on heating with
potash, the compound yields potassium ethylenedisnlphinate, potassium
toluenesulphinate, and diethylene tetrasulphide, the formation of the

latter compound being preceded by that of ethylene mercaptan.

On heating the ethereal salt with potassium sulphide, diethylene

tetrasulphide, ethylene mercaptan, and potassium toluenethiosulph-

onate are formed ; whilst with zinc and hydrochloric acid in alcoholic

solution, ethylene mercaptan, toluenesulphinic acid, and toluene

hydrogen sulphide are produced. By the action of zinc dust and
alcohol at 150° on the ethereal salt, the zinc compounds of ethylene

mercaptan and toluenesulphinic acid are obtained.

Ethylene benzenethiosulphonate crystallises, in all probability, in.

the monosymmetric system ; by the action of bromine in aqueous or

alcoholic solution, ethylenedisulpbonic acid and benzenesulphonic

acid, together with a little sulphuric acid, are formed. J. B. T.

Products from Indigo-blue. By C. O'Neill {Chem. News, 65,
124).—When pure indigo- blue is treated with 20—30 times its weight

of glacial acetic acid and gradually with about J its weight of per-

manganate or a corresponding quantity of lead or manganese peroxide,

the mass thickens, the blue disappears, and by filtering, washing, and
drying in a vacuum, or at 20—25° in the air, a crystalline substance

is obtained in quantities amounting to 140 per cent, of the indigo

used ; this the author terms " oxyacetoiyidigotin.'" This compound is

insoluble in all solvents ; is permanent in dry air and, in the cold, in

most neutral, acid, and oxidising agents, but is attacked by alkalis

and decomposed by heat, yielding, in the presence of moisture, acetic

acid, isatin, indigo, and an oxidised product, crystallising from chloro-

form in silky, golden-yellow crystals, slightly soluble in water, and,

unlike isatin, soluble in carbon bisulphide. In dry heat, oxjaceto-

indigotin loses 31—32 per cent, of its weight, and is resolved into

glacial acetic acid, indigo, and a resinous substance soluble in chloro-

form. With sodium hydroxide in the cold, oxyacetoindigotin yields

indigo, sodium acetate, and a salt of an acid, indigotic acid,C.2H28N40i2,

which separates from alcohol in brilliant crystals ; it can also be crys-

tallised from hot water, although 1000 parts of cold water are required

for its solution. It decomposes at 240°, yielding, among other products,

aniline. It is polybasic, and, of two sodium salts, C32lIn6Na2N'40i2 and
C3vjH27NaN40i2, the former is very soluble and not crystalline, the

latter is less soluble and crystallises well from water. When heated
with glacial acetic acid, oxyacetoindigotin is decomposed into acetic

acid, indigo, and brilliant, yellow crystals, containing a new substance

of the composition CgHaNO. D. A. L.

Indigo-green. By V. H. Soxhlet {Chem. Zeit., 15, 913—914).—
The author, some time ago, was engaged in the commercial testing

of some indigo-carmines, when, by accident, some indigo solution
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^ot mixed with a considerable quantity of ammonia. Fortunately,

this mixture was not thrown away, but corked up and put aside :

after the interval of a fortnight, it was noticed that the colour was
not, as might have been expected, a dark blue, but had changed to a
yellowish-green.

It was evident that the liquid contained several colouring matters,

and this was confirmed by the simple, well-known device of dropping
some of it on blotting-paper. On consulting the literature on the

subject, the. author came to the conclusion that the only substance
which bears a certain resemblance to the compound is Berzelius'

viridinesulphb'rtate ; this, although a green colouring matter, is only
soluble in absolute alcohol, and has, as yet, found no technical applica-

tion.

The author now weighed off equal portions of indigocarmine and
put them into bottles containing increasing quantities of ammonia,
where they were allowed to remain for about 10 days. It now ap-

peared that those portions which contained the largest quantity of

ammonia had the purest green tinge, whilst the others had still

a good deal of blue shade about them. It w^as not to be expected
that the green colouring matter in its alkaline state would be able

to dye wool, and this w^as confirmed by an experiment on the small

scale. A portion of the solution was now faintly acidified with
•dilute sulphuric acid and then mixed with brine of 1"1 sp. gr.

The filtrate was pale green, wdth a reddish reflex, not at all

unlike Berzelius' viridinesulphonic acid. The paste obtained re-

sembles commercial indigocarmine in appearance, without, however,
•showing the coppery lustre. In warm water it is readily soluble,

and woollen threads immersed in the hot solution look as if they
have been dyed with methyl-green and show well by artificial light.

'The dying process proceeds very regularly, in fact better than with
the indigo preparations. The goods, moreover, resist the action of

alkalis and soap better, although experiments in this direction must
still be carried out on the large scale.

In trying to prepare large quantities of indigo-green, the author
used the dry commercial indigo extract such as is manufactured and
used in England. This is easier to mix with the ammonia than the
pasty product, and it also contains less free acid.

The prolonged action of ammonia does not yield a superior pro-

duct, but rather the reverse. The author thinks that his indigo-green

is composed of at least two colouring matters, a yellow and a green
'dye. L. de K.

Formation of Closed Chain Compounds by the Elimination
of Bromine from the Benzene Nucleus. By W. R. Cathcart,

Jun., and V. Meyer (Ber., 25, 1498—1500).

—

Orthohromohenzo-

phenone, CeHiBrBz, prepared by the mutual action of orthobromo-
benzoic chloride, benzene, and aluminium chloride, melts at 42°

;

by the action of h3'droxylamine hydrochloride, the corresponding

hydroxime is formed, but with hydroxylamine in alkaline solution an
isoxazole derivative is obtained which readily crystallises, melts at

83—84°, and in small quantities may be distilled without decomposi-
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tion ; it does not combine with alkalis. The compound has the

formula C6H4<^ i^
p, , and on account of its relation to indene the

authors propose to term the complex C6Hi<p^N, indoxazene.

The hydroximesof the following symmetrical compounds only exist

in one form, meta- and para-dibromo-, paradichloro-, paradiiodo-, para-
dimethyl-, and paradimethoxy-benzophone. J, B. T.

Synthesis of Symmetrical Triphenylbenzene. By M. Delacee
Bull. Acad. roy. Belg. [3], 22, 470—502).

—

DypHoptnacoue, CaoHogOo,

is obtained by heating a mixture of zinc ethyl and dypnone,
CMePhlCH-COPh, dissolved in anhydrous ether, bat it is most con-

veniently prepared by gently heating on the water-bath in a reflux

apparatus a mixture of zinc ethyl (20 grams), acetophenone (30
grams), and anhydrous ether (200 grams). If the operation is con-

ducted too vigorously, a-dypnopinacolin is obtained. As soon as

effervescence commences, the source of heat is reuaoved, and the
heating only resumed after some hours. At the end of two or three

days, the mixture no longer fumes ; the ether is then distilled off", the
residue heated at the full temperature of the water-bath for some
time, recohobated with ether, and the residue, after distilling off the
latter, treated with dilute acid and crystallised from alcohol

(500 C.C.); the compound forms white needles, melts at 160"5—161°,

and is sparingly soluble in ether and cold alcohol, more readily

so in benzene. When the alcohol is distilled from the mother
liquor, two isomeric dypnopinacolins and an organo-zinc compound
melting at 118°, which is being investigated, may be isolated. The
alcoholic character of dypnopinacone is little pronounced, and
attempts to prepare an acetyl derivative were unsuccessful ; alcoholic

potash converts it into an acid and a hydrocarbon of the type of

triphenylmethane ; when heated with glacial acetic acid, an intensely

yellow solution results, from which a-dypnopinacolin separates on
cooling; the same compound is obtained by the action of acetic

anhydride, acetic chloride, and phosphorus trichloride
; in the two

last cases, however, " Yr-dypnopinacolia " is also produced
;

phos-
phorus penta^hloride gives a-dypnopinacolin and dehydrodypno-
pinacolin ; whilst, on fusion or by treatment with zinc ethyl, it yields

a-dypnopinacolin, and an isomeride (m. p. 177°). When dypno-
pinacone is distilled under a pressure of 15 mm., a mixture of aceto-

phenone, dypnone, a crystalline hydrocarbon (m. p. 106—107°), and
water pass over below 25U°, whilst symmetrical triphenylbenzene
remains. Dypnopinacone has probably the constitution

CH2-CPh:CH-CPh-0H

CH2-CPh:CH-CPh-0H'

a,-I)yp7iopinacoUn, C32H26O, is obtained, as already stated, by treat-

ing dypnopinacone with glacial acetic acid, but to avoid the produc-
tion of a trace of the isomeride (m. p. 177°), it is advisable to heat
cautiously. It forms brilliadt sulphur-yellow crystals, melts at

VOL. LXII. 3 »
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133-5—134!^ and is readily soluble in hot glacial acetic acid, sparinjrly

so in the cold liquid, alcohol, and ether. When heated on the wat'er-

bath with phosphorus trichloride, or in a closed vessel at lOO"* with
dilute hydrochloric acid, or when a current of hydrogen chloride
is passed through the fused substance, y3-dypnopinacolin (m. p.
140-5—141°) is produced. The same compound is obtained by heat-
ing the a-derivative in a sealed tube at 150—180°, as also by boilino-

it with 10 per cent, alcoholic potash
; it does not react with alcoholic

hydroxylamine. When equal weights of a-dypnopinacolin, dissolved
in benzene, and phosphorus pentachloride are heated together on the
water-bath for several hours, dehydrodypnopinacolin (see below) is

obtained. The a-niodification is instantly converted into the yS-deri-

vative when its solutions are heated with mineral acids ; whilst by
heating them with nitric acid oxidation derivatives of the yS-compound
are obtained. When a-dypnopinacolin is distilled under diminished
pressure, it decomposes into symmetrical triphenylbenzene and aceto-
phenone. The author suggests the following constitution for a-dypno-

pinacolin,
njj^Qpij'cjj^^^^'^^^^'

"^^^ argument used in sup-

port of the symmetrical constitution of yS-benzopinacolin (Abstr.,

1891, 456) applies also in the case of a-dvpnopinacolin.

. ^. ^ ^ ^ CH2-CPh:CH-CPh-0H
a-Dypnopinacokn aicohoi,

Qjj^.Qph'CH-CHPh ' ^^ Prepared by

heating a mixture of dypnopinacolin (4-6 grams) and zinc ethyl

(11 grams) on the water-bath for four days; ethylene passes off

during the reaction, and the product is treated with dilute acid, and
crystallised from alcohol, when it is obtained in large, white crystals,

and melts at 138-5—139°. It reacts with acetic chloride forming-
CH2-CPh:CH-CPh ^,

dypnoprnacolene, ' .ppu-pxj.npu* -^"^ latter is obtained when a

mixture of dypnone (40 grams) and zinc ethyl (20 grams) is heated
on the water-bath for three days ; it crystallises from alcohol in

white, nacreous scales, melts at 95*5—96°, and, when distilled at the
ordinary pressure, decomposes into symmetrical triphenylbenzene and
phenylethylene.

^ . ,. CH2-CPh:CH-CPh^ ^ .

13-Dypnopinacolin, i

.ripiu-r;tT.npi^>^' ^^ prepared from the a-

derivative aa above described ; it separates from alcohol or acetic acid
in well-formed crystals, melts at 140*5—141°, does not react with
phenylhydrazine or hydroxylamine, and only reacts with zinc ethyl
when heated at 180—2(J0°, giving rise to oily products. When it is

distilled under diminished pressure, it decomposes into the same pro-
ducts as the a-derivative, and, on heating it for three hours in a
reflux apparatus with alcoholic potash at 180°, it decomposes into

PH •PPh'PFT
benzoic acid and a hydrocarbon, i

* >CHPh, melting at
Coz'C'Ph.Oll

95'5°
; whilst on heating it in a sealed tube with a large excess of

alcoholic potash at 200—210°. a hydrocarbon is produced which
crystallises from alcohol in ])risms, melts at 145°, and probably has
the constitution CHPh(CH:CMePh)2.
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Dehydrodypnopinacoline, C32H24O, is obtainsd. when a few drops
of nitric acid are added to a solution of yS-dypnopinacolin in glacial

acotic acid; it crystallises from alcohol in white, satiny tufts, melts

at 186'5—187°, distils under diminished pressure at a very high tem-
perature without decomposition, does not react with phenylhydrazine
or hydroxylam ine, and resists the action of those reagents which
attack the dypnopinacolins. It gives dypnopinacolene (see above)
when heated with hydriodic acid at 200°, and its constitution is re-

. ^ u f .1. f ^^ ^ 1
CH'CPh:CH-CPh^ ^presented by one or the loilowmg lormulse, H

^t-,, .^ ' ^O or
CH'CPhlCH'CPh

CH^-CPhiC-CPh . .

Att /^T5u-n oDu-^^- -'^^i^fcJ'ier experiments are m progress.
G-H-2'CPh.L'' L/irii

A. R. L.

Action of Phenylhydrazine on Unsaturated 7-Diketones.
By F. Klingemann (Annalen, 269, 104—130).—The author has

studied the action of phenylhydrazine on Zinin's " acicular oxy-

lepidene," a compound which has been shown by Magnanini and
Angeli (Abstr., 18b9, 729) to be a/3-dibenzoylstilbene, CPhBziCPhBz

;

the action of phenylhydrazine on a^-dibenzoylcinnamene has been
previously investigated by Japp and Huntly (Trans., 1888, 18i) and
iDy Japp and the author (Trans., 1890, 671).

Two compounds are formed when dibenzoylstilbene is heated at

100° with an equal weight of phenylhydrazine in alcoholic solution;

on boiling the brown, oily product with alcohol, a lemon-yellow
powder of the composition C34H26N2 is precipitated, and the filtered

solution, on evaporation, yields an orange, crystalline compound of

the composition C34H28N2O, which melts at 201" with decomposition,

and dissolves in concentrated sulphuric acid with a reddish-brown
coloration. The yellow powder is in all probability anilidotetrapheni/l-

PPh'CPh
pyrroUne, 1

* ]>N*NHPh; it separates from alcohol in micro-

scopic crystals, melts at 207°, and dissolves in concentrated sulphuric

acid with a green coloration ; when submitted to dry distillation, it

yields three compounds, one of which only was analysed, and found
to be a tetraphenylp3T7roline (m. p. 206—207°), identical with the

compound described by Garrett (Abstr., 1889, 162) and by Fehrlin

(Abstr., 1«89, 623).

At least two compounds ara formed when a glacial acetic acid

solution of phenylhydrazine is gradually added to a boiling glacial

acetic acid solution of dibenzoylstilbene, and the mixture boiled for

10 minutes ; on neutralising the cold diluted acetic acid solution

with soda, a precipitate is produced which is partially soluble in

boiling alcohol. The insoluble, almost colourless residue does not

melt at 340°, and is insoluble in all ordinary solvents except acetic

acid, with which it seems to form a salt; its composition may be

approximately represented by the formula C12H9NO, but it is possibly

a mixture. The reddish-brown alcoholic solution contains a com-
pound of the composition C37H>2N2 ; this substance crystallises from
ethyl acetate, in which it is moderately easily soluble, in small four-

sided, yellowish-brown plates, melts at 212—213°, and is probably a

3 a? 2
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dihydrotofcraphenylpyrazole. When the acetic acid solution referred to

above is neutralised with ammonia instead of witli sorla, neither of the

compounds just described is precipitated, but in their yjlace a yellow-

substance of the composition C34H;hN20 is obtained ; this compound
separates from a mixture of ethyl acetate and light petroleum in

yellow needles, melts at 196° with decomposition, and gives no
coloration with concentrated sulphuric acid.

a/:J-Dibenzoylcinnamene and phenylhydrazine interact in boiling

acetic acid solution yielding a yellow, amorphous powder of the com-
position C36HH0N4O, melting at 110—120^ with decomposition, and a

compound of the composition C;8H22N2, identical with the substance

previously described by Japp and Huntly (loc. cit.).

The bidesyls do not react with phenylhydrazine in alcoholic or

in glacial acetic acid solution ; diphenyldinitrosacyl and its isomeride

(compare HoUemann, Abstr., 1888, 275 ; 1889, 49) are both readily

decomposed by phenylhydrazine yielding the hydrazide of benzoic

acid. F. S. K.

Amidonaplitholsulplionic Acids. By F. Reverdtn and C. de

LA Harpe (Ber., 25, 1400—1409).—By warming amidonaphthol-
sul phonic acid [OH : NH2 : SO3H = 1:2:4], dissolved in sodium
carbonate, on the water-bath in the presence of air, a violet dye is

obtained which dyes wool black in an acid bath, and is very stable

towards soap and light. A dye having the same properties is ob-

tained by sulphonating the oxidation product of amidonaphthol
described by Liebermann under the name imidoxynaphthalene. The
authors have examined a series of amidonaphtholsulphonic acids, and
determined the nature of the dyes formed from each.

Of a-naphthol derivatives, only those which contain the hydroxyl
group in the ortho-position to the amido-group give violet-black dyes
similar to that obtained from the 1:2: 4-amidonaphtholsulphonic
acid. Those sulphonic acids which contain hydroxyl in the para-

position to the amido-group yield brown dyes which are of no value.

Of /3-naphthol derivatives, those which contain the hydroxyl
group in the ortho-position to the amido-group yield dyes which dye
wool in an acid bath a reddish-brown shade, and dye cotton mordanted
with metallic bases grey to greyish-green. The amidonaphthol-
sulphonic acid [OH : NH2 : SO3H = 2:1:5] yields a dye which
imparts a yellowish-brown shade to wool, and is not fixed by metallic

mordants. The disulphonic acid [NH2 : OH : SO3H : SO3H =
1:2:3:3'] yields no dye. The disulphonic acid

[NH2 : OH : SO3H : SO.H = 1 : 2 :
1'

: 2']

yields a small quantity of a dye which dyes wool a dirty reddish^-

violet shade. E. C. R.

Pinylamine. By 0. Wallace and G. Lorentz (Annalen, 268,
197—210; compare Abstr., 1890, 1316; 1891, 1078).—Pinylamine,
when freshly prepared, is a thick, colourless oil, but, unless kept in

sealed vessels, it soon turns yellow, and decomposes with liberation of

ammonia ; its sp. gr. is 0943 at 17°, and it dissolves freely in
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alcohol, ether, and chloroform, bat is almost insoluble in water. The
liydrochloride, Cu)Hi5*NH2,HCl, crystallises from water in needles,

melts at 229— 230° with decomposition, and is very readily soluble in

water and alcohol, but insoluble in ether. The p latinochloride,

(Ci„Hi5'NH2)2,H2PtClfi. forms yellow plates or needles, and decom-
poses when heated above 200°, but without melting ; it dissolves

freely in alcoliol, but is only sparingly soluble in water. The nitrate,

CioHis'NHajHNOa, crystnllises from dilute alcohol in long, colourless

needles, and is very sparingly soluble in cold water, but more readily

in alcohol. The sulphate, (CioHi5*NH2)2,H2S04, forms small needles,

and decomposes at a temperature above 200°, but without melting.

The thiocyanate, CioHi5*NH2,HCNS, separates from water in well-

defined, colourless prisms, melts at 135—136°, and is readily soluble

in alcohol and ether, but more sparingly in water. The oxalate^

(CioHi5-NH2)2,H2C204, melts at 247—248'' with decomposition, and is

only very sparingly soluble in almost all ordinary solvents. The
picrate crystallises in small, yellow needles, and dissolves freely in

hot water, alcohol, and ether. The acetyl derivative, CioHio'NHAc,
separates from hot light petroleum and from alcohol in colourless

crystals which melt at 108—109°, and are insoluble in water. The
benzoyl derivative, CioHi5*NHBz, crystallises from hot light petroleum
and glacial acetic acid in small, colourless needles melting at 125°.

Pinylcavhamide, CioHi5'NIl'CO*NH2, prepared by treating pinyl-

amine hydrochloride with potassium cyanate in aqueous solution,

crystallises in long, colourless needles, melts at 15(3°, and is almost
insoluble in water and ether, but readily soluble in alcohol.

Benzylidenepinylar)vine. CioHi5*N!CHPh, the condensation product
of the amine and benzaldehyde, separates from alcohol in crystals,

melts at 52—53°, and decomposes on keeping.

Furfuropinylamine, ddHia'NiCH'CiHsO, separates from alcohol in

crystals melting at 80—81°.

ParahydroocyhenzylidsnepiniilaTnine, CioHi5*N!CH*C, H4'0H, obtained
from pinylamine and salicylaldehyde, forms lustrous, yellow crystals,

and melts at 108—109°.
When anhydrous pinylamine hydrochloride is submitted to dry

distillation, it is decomposed into ammonium chloride, cymeue, and a

small quantity of a compound boiling at 200—208°, which has the

'ompositioii CjoHigO, and from which a crystalline oxime, CioHje'NOH,
melting at 87—88°, can be obtained. " F. S. K.

Constitution of Pinene. By 0. Wallach (Annalen, 268,
210—216).—The author replies to the criticisms of Wagner (Abstr.,

1891, 1242), and maintains that the formula which Wagner assigns

to pinene does not explain the reactions of the compound as well as

that previously put forward by the author (Abstr., 1891, 1081) ;

nevertheless, the latter is to be regarded simply as the best represen-

tation which can at present be given, and not as a final expression of

the truth. ¥. S. K.

Nitrolamines of Pinene. By 0. Wallach and E. Frustuck
(^Annalen, 268, 216— 225).—Primary fatty amines interact readily
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with pinene nitrosocliloride in moderately concentrated warm alcoholic

solution, and on pouring the mixture into water, the nitrolamine is

precipitated as an oil, which solidifies after some time, and can then
be recrystallised from dilute alcohol ; the following compounds were
prepared in this way:

—

FinenenHrolpropylamine, NHPr'CioHie'NO, separates from dilute

alcohol in colourless crystals melting at 96°.

Finenenitrolamylamine^ CsHn'NH'CjoHie'NO, crystallises in colour-

less plates, and melts at 105—106°.

Pinevenitrolallylamiiw, CsHs'NH'CioHie'NO, separates from 90 per
cent, alcohol in crystals which melt at 94°, and contain 1 mol. C2H6O.
When treated with a molecular proportion of bromine in sulphuric
acid solution, it yields a crystalline compound melting at 138—139",

which has the composition CsHgBr-NH'CioHig-NO ; when hydrogen
bromide is passed into a dry, ethereal solution of the nitrolamine,

the hydrohromide i« deposited in colourless needles melting at 147",

and readily soluble in water; on treating the nitrolamine with
bromine in well-cooled glacial acetic acid solution, there is formed a

colourless, crystalline compound which melts at 163—164", and has
the composition C3H5Br2-NH-CioH,6-NO,HBr.
When pinenenitrolbenzylamine is heated at 160—180° in a stream

of hydrogen, beuzylamine distils, and there remains a solid substance,

which is almost insoluble in the usual solvents, and which melts only

at a temperature above 300° ; this solid product has the composition
C10H15NO, and is probably a polymeride of nitrosopinene, identical

with the compound obtained by Tilden (Trans., 1875, 517), by heat-

ing nitrosopinene with benzene or oil of turpentine at 180°. Pinene-
nitrolallylamine undergoes a similar decomposition at 150—160°.

F. S. K.

Preparation of Pinole Glycol and its Derivatives. By
0. Wallach and E. FeiJstuck {Annalen, 268, 222—225).—Pinole
glycol diacetate (Ahstr., 1891, 217) can be easily obtnined by heating
pinole dibromide with lead acetate in glacial acetic acid solution at

150°^ pinole glycol can be prepared directly from the bromide by
boiling the latter with freshly precipitated lead hydroxide and water
for several hours, and then extracting the filtered solution with
chloroform.

Pinole glycol dipropionate, (C2H5'COO)2CioHi60, prepared by heating

a propionic acid solution of the dibromide with silver propionate, or

by warming the glycol with propionic anhydride, melts at 106°, and
is insoluble in water.

When pinole dibromide is heated at 100° for three hours with formic

acid, it is converted into pinene. F. S. K.

Tetrahydropinene. By O. Wallace and A. Berkexheim
{Anrialen, 268, 225—228).

—

Tetrahydropinene^ CioHoo, is formed when
hydrc chloropinene is reduced with hydriodic acid and amorphous
phosphorus at 200°

; it boils at 162°, has a sp. gr. of 0'795 at 20°, and
its refractive energy is nj) = 1'43701 at 20°. it is not acted on by
a mixture of concentrated nitric acid and sulphuric acid in the cold,
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but it is readily oxidised by hot nitric acid yielding oily products
;

when it is kept in contact with bromine, evolution of hydrogen
bromide soon sets in. On prolonged shaking with a warm solution

of potassium permanganate, the hydrocarbon is oxidised to carbonic
nnhydride, oxalic acid, and an acid which, from its smell and an
analysis of its silver salt, was thought to be valeric acid. Tetrahydro-
pinene is probably hexahydrocymene, and is doubtless identical with
the hydrocarbon obtained by Orlow (Ber., 16, 7i^9) by the reduction

of oil of turpentine. F. S. K.

Nitroketone from Camphosulphophenols. By P. Cazeneuve
(Gompt. rend., 114, 838—840). — Amethylcamphophenolsulphone,
C9Hi2(S02)(OH)30, and amethylcamphophenolsulphonic acid,

C9Hi2(S02-OH)(OH)0,

when treated with nitric acid, both lose the whole of their sulphur in

the form of sulphuric acid, and yield a nitroketone of the composition
C9Hu(N02)0. 10 grams of amethylcamphophenolsulphone is dis-

solved in 300 grams of hot water, mixed gradually with 20 grams of

oi'dinary nitric acid, and allowed to cool. If the liquid is allowed to

boil, the product is decomposed. When the operation is successful,

no gas is evolved, and the nitroketone gradually separates as a
yellowish oil, which afterwards solidifies. It crystallises from alco-

hol in golden-yeHow needles which melt at 47—48", sublimes without
alteration when heated in small quantity, boils at 260—262° with
partial decomposition when heated in large masses, and is volatile in
steam. It is only slightly soluble in boiling water, from which it

separates in brilliant plates, but is soluble in alcohol, ether, benzene,
and other hydrocarbons. It is optically inactive.

The energy of the acid function is comparable with that of

carbonic acid. The potassium and ammonium salts crystallise from
water, the former in red crystals resembling those of potassium
platinocyanide. The calcium, barium, and copper salts are insoluble
in water, but soluble in alcohol. The lead, silver, and ferric salts

are likewise insoluble, and are prepared by double decomposition.
Most of the alkaloids form resinous, yellow precipitates with a solu-

tion of one of the alkaline salts.

Acetic anhydride has no action on the ketone ; hydroxylamine
yields no oxiuae, but phenylhydrazine forms a liquid azone. Acetic
chloride acts violently on the alkaline salts, and seems to form an
acetyl derivative ; tin and hydrochloric acid yield a base.

The nitroketone dyes silk yellow without a mordant.

C. H. B.

Action of Phenylhydrazine on Cantharidin. By L. Spiegel
{Ber., 25, 1468—1470).—In the preparation of cantharidinphenyl-
hydrazone (Abstr., 1890, 640), a small proportion of a substance of

the composition C16H20N2O4 is obtained. This compound melts at
194—196°, and is very stable towards chemical reagents, long heating
with concentrated hydrochloric acid having no effect on it. By
heating it at 110", it gradually loses weight, until its composition
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approximates to that of cantharidinphenylbydrazone, CifiHiR'N'oOa

;

before it attains this coraposition, however, decomposition sets in.

The author is investigating the constitution of this substance.

W. J. P.
Compounds of Hydrogen Diaminechromium Thiocyanate

with Nitrogenous Bases. By O. T. Christensbn {J. pr Chem. [2],

45, 856—376; cornpai'e this vol., p. 798).

—

Mt'thylamine hi/droijen

diaminechromium tliiocyanate, N'H2Me,HSCN,Cr(NH3)2(SNC)3 + H2O,
is precipitated when a saturated aqueous solution of amnioniutn
diaminpchromium thiocyanate is added to a concentrated solution

of methylamine hydrochloride ; it forms slender, microscopic,

red needles, and is sparingly soluble in water, but easily in

96 per cent, alcohol ; concentrated ammonia dissolves it slowly, the
ammonia replacing^ the methylamine. .Dlmethylamine hydrogen di-

aminechromium thiocyanate, NHMe2,HSCN,Cr(NH3)2(SNC)3, is simi-

larly prepared from dimethylamine hydrochloride ; it crystallises in

microscopic, purple prisms, and is less soluble, both in alcohol arid

water, than the methylamine salt; it dis'iolves in concentrated
ammonia. The trimethylamine salt, NMe3,HSCN,Cr(NH3)2(SCN)3,
is sutficiently sparingly soluble in cold water to Le precipitated when
dilute solutions of trimethylamine hydrochloride and the thiocyanate

are mixed; it crystallises in microscopic, purple prisms or hexagonal
tables, and is very spaiingly soluble in cold 96 per cent, alcohol ; it

is more soluble in concentrated ammonia than in water, and is ulti-

mately converted thereby into ammonium diaminechromium thio-

cyanate. The ethylamine salt, NH2Efc,HSCN,Cr(NH3)2(SCN)3, is

precipitated when concentrated solutions of ethylamine hydrochlor-

ide and the thiocyanate are mixed and excess of hydrochloric acid is

added ; it crystallises from hot water in slender, purple needles

which dissolve sparingly in cold water, freely in cold alcohol, and
not at all in absolute ether. The ami/lamine salt,

C5Hn'NH2,HSCN,Cr(NHa).(SCN)3,

separates from a mixture of concentrated solutions of amylamine
hydrochloride and the thiocyanate ; it crystallises in microscopic

needles and tables, and is very easily soluble in alcohol. It is to be
noted that the hydrogen diaminechromium thiocyanates of primary
amines are readily soluble in cold 96 per cent, alcohol, while those of

secondary amines are less soluble, and those of tertiary amines still

less soluble in this solvent ; the author suggests this as a practical

differentiation.

Aniline hydrogen dianainechromiiim thiocyanate,

NH2Ph,HSCN,Cr(NH3),(SCN)3,

precipitated from dilute solutions of aniline hydrochloride and the

thiocyanate, crystallises from hot alcohol in microscopic, red, rhombic
tables; it di&solves sparingly in cold water, but freely in hot water,

cold alcohol, and ammonia. The orthotoluidine salt,

C6H4Me-NH2,HSCN,Cr(NH3)3(SCN)3,

forms thin, four-sided, red, rectangular laminas, and dissolves easily

%
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m hot water and cold alcoliol. The paratoliiidine salt crystallises in

lustrous, red, rhombic tables; it is more sparingly soluble in cold

water than the ortho-salt, and dissolves easily in hot water and cold

alcohol. The phenylhydrazine salt,

NHPh-]S'H2,HSCN,Cr(NH3)2(SC]S')3 + 2H3O,

forms microscopic, pnrple, tabular crystals, and dissolves very slightly

in cold water, but more freely in hot water and cold alcohol. The
pyridine salt, C5NH5,HSCN,Cr(NH3)2(SCN')3, forms purple, micro-

scopic, four-sided prisms ; it is nearly insoluble in cold water, and
only sparino-ly soluble in hot water and cold alcohol. The picoline

s-alt, C5NH4Me,HSCN',Cr(NH3)3(SCN')3, crystallises in purple laminae ;

it is verj^ little soluble in cold water, and only sparingly so in hot

water and cold alcohol. The quinoline salt,

C,N'Hv,HSC]S',Cr(NH3)2(SCN)3,

forms microscopic, red, rhombic laminae, practically insoluble in cold

water, sparingly soluble in hot water and cold alcohol. The mnrphine
salt, CnH,9N03,HSCN,Cr(NH3)2(SCN)3, is a bright-red, crystalline

powder, and is nearly insoluble in cold water, but somewhat soluble

in cold alcohol. The quinine salt,

CooHoiN202[HSCN',Cr(]S-H3)2(SCN)3]2 + 2HA
is a bright-red, crystalline powder ; it is less soluble in hot water than
the morphine salt, and more so than the strychnine salt ; it is also

more soluble in alcohol than the morphine salt. The strychnine salt,

Co,H.3,]S',02,HSCN,Cr(NH3)2(SCN)3, forms a red, crystalline precipi-

tate. and is very sparingly soluble in cold alcohol and in water. The
pilocarpine salt, CnHisNoOa,HSON,Cr(N 113)2(80^)3, crystallises from
hot alcohol in long, red needles, thus differing considerably in appear-

ance from the salts of the other alkaloids. The cocaine salt,

Ci,H2,N04,HSCN,Cr(NH3)2(SCN)3,

crystallises from hot water and from hot alcohol in red laminas. The
atropine and hyoscyamine salts were also prepared. The pentamethyl-

enediamine salt, C5Hio(NH2)2,[HSCN,Cr(NH3)2(SCN)3], + 'iH^.O,

crystallises in lustrous, red laminae, dissolves very sparingly in cold

water and alcohol, but more easily in hot water, by which it is

speedily decomposed.
The author remarks that the exactness with which it is possible to

determine the chromium in these thiocyanates renders them useful

compounds by means of which to determine the character of an
alkaloid.

Luteocohalt diaminechromium thiocyanates

Co(NH3)6(SCN)3,[Cr(NH3)a(SCN)3]3,

is obtained as a bright-red precipitate consisting of microscopic

tables when solutions of luteocobalt nitrate and ammonium diamine-

chromium thiocyanate are mixed together; it is practically insoluble

in cold water and cold alcohol. Similar salts were obtained from
chloropurpureochromium chloride, chloropurpureocobalt chloride, and
chlorochromiumtetramine chloride.
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CcbdTninm diaminecJiromium thiocyanafe,

Cd(SCN)„[Cr(NH3).(SCN)3]. + H^O,

is a red, crystalline powder, almost insoluble in cold water, and
only sparingly soluble in hot water and hot alcohol.

The author makes some general remarks as to the possible struc-

ture of these complex thiocyanates, and concludes by pointing out
that the above salts seem to show that when the nitrogen in the base
is attached to three carbon atoms, or by three valencies to one carbon
atom, the thiocyanate is sparingly soluble in cold alcohol, whereas
when the nitrogen is only attached to one carbon atom, after the

manner of a primary amine, the thiocyanate is easily soluble in cold

alcohol. A. G. B.

The Compound CseHogNiOs obtained by the Action of
Sodium Ethoxide on Ethyl Hippurate. By L. RiJGHEiMER (Ber.,

25, 1568—1572 ; compare Abstr., 1889, 1210).—The compound
Cv6H28lsr406, when boiled with an excess of acetic anhydride, yields

a colourless diacetyl derivative, 0401^32X408, which crystallises from
alcohol in delicate needles, and melts at 2Ul—202°

; it also forms
a dibromo-derivative, 036H24BriN4O6 or C36H26Br2l!^406, melting at

240—241"; and the latter, on treatment with zinc- dust and acetic

acid, gives a colourless compound melting at 183—184°, resembling
in its behaviour dihydroxybenzamidopyrroline (Abstr., 1889, 891) ;

the formation of such a compound as the latter is conceivable it* the

compound C36H08N4O6 is disanhydrotetrabenzamidotetrahydroxyoctene,

as previously suggested {loc. cit.). A. R. L.

Desylacetic Acid. By P. Klingemann (Annalen, 269, 131 —142

;

compare Japp and Klingemann, Trans., 1890, 662).

—

Diphenylcroto-

lactone, JL,^, .^^3. ]>0, is formed, with liberation of water, when the
GBn.CJrh

desylacetic acid (^-phenyl-^-benzoylpropionic acid) described by
Meyer and Oelkers (Abstr., 1888, 703) and by Knoevenagel (Abstr.,

1888, 706) is distilled under reduced pressure ; it crystallises from a

mixture of light petroleum and benzene in slender, colourless needles

melting at 151 5"".

Two compounds are formed when desylacetic acid is heated with
phenylhydrazine ; they are separated by treatment with alcohol. The
one crystallises from alcohol, m which it is moderately easily soluble,

in colourless, rhombic plates, a : b : c = 0*86112 : 1 : 0"43u96, melts

at 110'', and has the composition O22H18N2O ; it is probably an anilido-

diphenylpyrrolone of the constitution I ^, ,^^, >N*NHPh. The
^ ^

^-^ CPh:OPh^
second compound is only sparingly soluble in alcohol, crystallises

from glacial acetic acid in colourless needles, and melts at 243" ; it

has the composition C44H:,4N402.

When the compound just described as anilidodiphenylpyrrolone is

treated with bromine in carbon bisulphide solution, it is converted

into the colourless substance of the composition 044H3iN402; on re-
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duction with sodium and amjl alcohol, ifc yields aniline and diphenvl-

pyrroUdove, Appi .pTrpi^^-^^ 5 *^® last-named compound separates

from alcohol in colourless crystals melting at 207".

CHs—CO
Biphenylpijr7'olone, A^i .p.ov'^^-^' ^® formed when diphenylcroto-

lactone is heated with excess of alcoholic ammonia at 150°
; it crys-

tallises in long, almost colourless needles, and melts and darkens at
188—189°.

pXT pQ
Triphenylpyrrolone, X^j^^.f^Ttu^^^^^ ^^ obtained, together with a

colourless, crystalline substance of the composition C44H32N2O2, when
desylacetic acid is heated with aniline ; it crystallises from acetic

acid in compact, colourless crystals melting at 189—190°.

F. S. K.

Derivatives of a-Phenylquinoline. By E. Murmann {Monatsh.,

13, 58—72).—a-Phenylquinoline is readily sulphonated when it is

dissolved in an equal weight of sulphuric acid, and the solution is

heated with its own weight of fuming acid, previously added to

twice its weight of ordinary acid, until a small quantity withdrawn
from the liquid and dissolved in water gives no turbidity with ammo-
nia. The product consists of a mixture of the para- and meta-
sulphonic acids, which can be readily separated by the fractional

crystallisation of their barium salts, that of the para-componnd being
relatively very insoluble in water.

Quinoline-oi-pheyiylparasulphonic acid, CisHnNSOa + HgO, crystal-

lises from hot water in yellow scales, melts far above 300°, gives a
harium salt which crystallises in glistening white scales, and an
ammonium salt which crystallises in anhydrous scales or plates.

^Vhen the acid is fused with potash, it yields parahydroxy-a-phenyl-
quinoline (m. p. 238; compare Weidel, Monatsh., 8, 130).

Quinoline-a-phenylmetasulphonic acid, CisHnNSOs, crystallises from
hot water in anhydrous, yellow grains, melts far above 300°, and
furnishes the salts (Ci5HioNS03)2Ba + IJH2O, crystallising in

needles, dsHioNSOsK -f H2O, crystallising in yellowish plates, and
dissolving readily in water, and CisHioNSOsAg -|- 2IH2O, which crys-

tallises in drusy masses of slender needles. On fusing this acid

with potash, metahydroxy-a-phenylquinoline (m. p. 156°) was ob-

tained (compare Miller and Kinkelin, Ber., 18, 1908), from which
the following derivatives were prepared:—The hydrochloride,

CisHnNOjHCl + IIH2O, which crystallises in drusy masses of slender

needles, is sparingly soluble in water, and melts at 228° (uncorr.) ; the
acetyl derivative, CisHioNOAc, which crystallises in short, flat, colourless

needles, melts at 92° (uncorr.), and is reduced by tin and hydro-
chloric acid to the tetrahydride, CisHisNO ; the latter melts at

113—115° (uncorr.), and forms a hydrochloiide^ CisHisNOjHUl,
which crystallises in cubes, melts at 187—188° (uncorr.), and on
fusion with potash gives metahydroxybenzoic acid (ra. p. 199-5°).

G. T. M.
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Nomenclature of Pyrazolones. By L. Ledereh (J.pr. Gh^m. [2],

45, 418—414).—Commenting on Knorr's objection to the terms iso-

pyrazolone and hydropyrazolone (this vol., p. 732), the author maintains

that no new principle is introduced by their adoption. On the con-

trary, Knorr's term for reduced pyrazolone, pyrazolidone, is an
entirely new departure, and will create the confusion for which he
tries to make the author responsible. A. G. B.

Ethyl Malonate Phenylhydrazide and l-Phenyl-3 : 5-pyrazol-
idone. By A. Michablis and R. Burmeister (Ber., 25, 1502—1513

;

compare Abstr., 1891, 1068).—The substance obtained by the action of

phenylhydrazine on ethyl chloromalonate, CHCl(C00Et)2, is now
shown to he ethyl molonate phenylhydrazide, COOEt*CH2*CO*N2H2Ph,
for it is identical with the substance formed when ethyl malonic
chloride, COOEt'CHa'COCl, is treated with phenylhydrazine, and
when warmed with excess of phenylhydrazine, it yields malonic
diphenylhydrazide, CH2-(CO-N2H2Ph)2. It melts at 90°, dissolves

sparingly in cold ether, more readily in hot, and readily in benzene,

alcohol, and acetic acid ; it is insoluble in light petroleum. It dis-

solves also in hot water, from which it crystallises in large, colourless

needles. It dissolves in cold strong sulphuric acid, giving a pale-

violet colour, and if a fragment of potassium dichromate is added,

reddish or violet streaks are formed (Billow's reaction for hydr-
azides) ; its alcoholic solution stains the skin purple. It reduces
Fehling's solution. When heated with strong hydrochloric acid, it is

decomposed, phenylhydrazine hydrochloride being formed. With
phenyl isocyanate and thiocarbimide, it yields respectively a semi-

carbazide, NHPh-C0-N(C0-CH2-C00Et)-XHPh, melting at 158°,

and a thiosemicarbazide melting at 141°. When the former is dis-

solved in cold alcoholic potash, and dilute hydrochloric acid added, a
substance, C16H13N3O3 -f H2O, is precipitated, which crystallises

from dilute alcohol in white, spherical, crystalline aggregates, melts at

166°, and is probably the semicarbazide of l-phenyl-3 : 5-pyrazolidone,

On adding sodium nitrite to an acetic acid solution of the phenyl-
hydrazide, ethyl vnalonatp- nitrosophenylhydrazide,

C00Et-CH2-C0-NH-NHPh-N0,

is obtained as yellow needles, which can be crystallised from alcohol.

It melts at 85°, decomposes gradually when kept, gives Liebermann's
reaction, and reduces Fehling's solution.

1-Phenyl-S : 5-2^yrazoUdone, I

^ ^CHg, is formed when ethyl

malonate phenylhydrazide is dissolved in cold aqueous potash, and
dilute hydrochloric acid added. It crystallises from alcohol in lustrous

plates melting at 192°, and dissolves sparingly in ether and in cold

water and alcohol, more readily in hot water and alcohol, and readily

in alkalis. It reduces Fehling's solution, and no longer gives

Billow's reaction. It dissolves in hot strong hydrochloric acid, but

when the solution is heated to 170° in a sealed tube, it is decomposed,
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carbonic anliydn'de, aniline, and phenylhydrazine being formed. It

probably has the constitution given above, yields metallic salts, Hnd
forms condensation products with aldehydes and ketones. The

NPlrCO
ammonium salt, I ">CH*N'H4, is formed wben the pyrazolidone

is dissolved in strong ammonia ; it crystallises in white plates and
melts at 165°, The pota>^sium and sodium salts are easily obtained,

but crystallise badly. The lead salt, (C9H7N202)2Pb, is precipitated

as a white, amorphous powder when hot solutions of the ammonium
salt and of lead acetate are mixed.

NPlrCO ^
l-Pher)yl-4:-henzylidene-'S : 6-pyrazohdone, I >C.CHPh. is

formed when the phenylpyrazolidone is heated with benzaldehyde.

It forms dark-red plates, dissolves readily in hot acetic acid, sparingly

in hot alcohol, not at all in water, ether, and chloroform, and
is decomposed by hot aqueous soda. It is also formed, together

with benzylidenephenylhydrazone, when malonic diphenylhydrazide is

heated with benzaldehyde.
NPh'CO

l-Phenyl-4i-is<ypropylene-S : h-pyrazolidone, I

^ >C!CMe2, is ob-

tained when the phenylpyrazolidone is boiled with acetone. It forms
yellow needles, melts at 164°, dissolves in acetone and hot alcohol

and ether, and is insoluble in water.

l-Phenyl-'^ : ^-pyrazolidone-Ai-azohenzene, \ ]>CII*N2Ph, is ob-

tained by adding diazobenzene chloride to a cooled solution of thephenyl-
pyrazolidone in dilute aqueons soda, and acidifying the solution with
dilute hydrochloric acid. It crystallises from hot acetic acid in

lustrous, golden plates, melts at 282°, dissolves readily in hot acetic

acid and dilute soda, sparingly in ether and alcohol, and is insoluble

in water.

NPh'CO
l-Fhenyl-4i-iso7Litroso-'S : 5-pyrazolidone, I ^C!NOH -j- H2O, is

obtained when sodium nitrite is added to a cooled solution of the

phenylpyrazolidone, and the mixture poured into cooled dilute sulph-

uric acid. It crystallises from hot water in dark red needles, melts
at 182°, dissolves readily in hot water, acetic acid, and alcohol, and
does not give Liebermann's reaction.

l-Phenyl-2 : 4!-dibenzoyl-3 : 6-pyrazolidone, I ]>CHBz, or

I >C!CPh-OH, is obtained by boiling the phenylpyrazolidone

with excess of benzoic chloride. It melts at 111°, dissolves readily

in alcohol and ether, is insoluble in soda and dilute acids, and does
not reduce Fehliug's solution.

When the phenylpyrazolidone is heated for a few minutes with
phenylhydrazine, it unites with 1 mol. of the latter to form a sub-

stance, C15II16N4O2, which crystallises from alcohol in white plates

melting at 165°. This is not decomposed by alkalis, dissolves in
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hot strong, and in cold dilute acids, reduces Fehling's solution, and
gives Billow's reaction. Its constitution is as yet undetermined.

In conclusion, it is pointed out that l-phenyl-I^ : 5-pjrazolidone
stands in the same relation to phenjlmethylpyrazolone as ethyl
malonate does to ethyl acetoacetate. C. F. B.

Purfuran Compounds. By A. Pinner {Ber., 25, 1414—1427).
—In the course of a research on the conversion of nitriles into imido-

ethers, the author has observed differences between the compounds of

the aromatic and those of the aliphatic series. He has now examined
the imido-ethers and amidines derived from furfuran. He designates

the radicle C4OH3, "furyl," and the radicle C4OH3C, "furfur."

Furyl cyanide is easily prepared by shaking furfuraldehyde with
free hydroxylamine in aqueous solution, when furfuraldoxime is pre-

cipitated as an oil, which soon crystallises. The mixture is allowed
to remain all night, and acidified ; the crystalline mass dried,

cautiously heated to boiling with twice the weight of acetic anhydr-
ide, then diluted with water, made alkaline with sodium hydroxide,

and the nitrile extracted with ether. It boils at 145—146°.

Furfurimidoethyl ether hydrochloride, C40H3*C(NH)-OEt,HCl, is

obtained by passing hydrogen chloride through a solution of the

above nitrile in the equivalent quantity of absolute alcohol. It

forms colourless, nodular, lustrous crystals, is soluble in alcohol,

insoluble in ether, melts at 106° with formation of ethyl chloride

and the amide of pyromucic acid, and is decomposed by water into

ammonium chloride and ethyl pyromucate (a-furfurancarbonate).

FurfuriTnidoethyl ether is obtained by treating the hydrochloride
with potassium carbonate (33 per cent.) and extracting with ether.

It boils at 180—181° without decomposition, has a faint characteristic

odour, is insoluble in water, and easily soluble in the other usual
solvents.

Farfuramidine hydrochloride^ C40H3'C(N'H)*]SrH2,HCl, is obtained
by treating the above hydrochloride with alcoholic ammonia. It

crystallises in large, transparent, lustrous prisms, which contain
1 mol. H2O, melts at 72"", is very easily soluble in water and alcohol,

and insoluble in ether. Attempts to prepare the free amidine re-

sulted in the formation of the amide of pyromucic acid. When
boiled for 10—15 minutes with anhydrous sodium acetate and acetic

anhydride, it is converted into a compound which the author be-

lieves to be difurylmethylcyanidine, f/^OHjo^.^ ' '^ ^ p^J^^^rJ". The

latter crystallises from dilute alcohol in silky needles, melts at 138°,

is sparingly soluble in water, easily so in alcohol and acetic acid, and
has only weak basic properties.

iq" CMe
Furylmethylhydroxypyrimidine, C40H3•C«^^^^.p/>^-rT^^CH, is ob-

tained by allowing a mixture of furfuramidine hydrochloride, the
equivalent quantity of sodium hydroxide, and a slight excess of ethyl

acetoacetate to remain for a few days. A thick, crystalline mass is

obtained ; it is acidified with dilute acetic acid, filtered, and the pro-

duct crystallised from alcohol. It crystallises in long, silky needles,

I
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melts at 225°, and is easily soluble in alkalis and strong mineral

acids.

Furyldimethylhydroxypyrimidine, C^OHa'C^^.'T.^VT^^^CMe, ob-

tained in the same way from ethyl methylacetoacetate, crystallises

from alcohol in small, lustrous needles, and melts at 231°.

Furylmethylhenzylhydroxypyrimidine,

aOH3-C<^~§^^>C-CH,Ph,

is obtained by mixing equivalent quantities of sodium hydroxide,

furfuramidine hydrochloride, and ethyl benzylacefoacetate, then
addino- alcohol, and allowing the mixture to remain about eight

days. It crystallises in slender, white needles, melts at 238°, is

almost insoluble in water, sparingly soluble in alcohol and cold

acetic acid, more so in hot acetic acid, and easily in alkalis and strong

mineral acids.

Furylphenylhydroxypyrimidine, C40H3*C<^Ty^.p ,q rrv^NH, obtained

by the action of ethyl benzoylacetate on furfuramidine hydro-

chloride, crystallises in slender, white needles, meUs at 256°, and is

very sparingly soluble in alcohol and cold acetic acid, more so in hot

acetic acid.

When furfuramidine hydrochloride dissolved in twice its weight

of water is treated with equivalent quantities of 15 per cent, soda

and ethyl oxalacetate, heat is evolved, and on allowing the mixture

to remain three days, a crystalline precipitate of ethoxalylacetylfurfur-

amidine is obbained. By adding half the volume of 15 per cent, soda

to the mother liquor, allowing it to remain, and acidifying with
acetic acid the acid, CgHsNiOo, corresponding: with the above ethyl

salt, is obtained. Ethoxalylacetylfurfuramidine,

C40H3-C(NH)-NH-CO-CH,-CO-COOEt,

crystallises from acetone in beautiful, transparent prisms, is almost

insoluble in water, sparingly soluble in alcohol and cold acetone, easily

in hot acetone, begins to blacken at 180°, and melts at 190° with decom-
position. The author believes that the acid CgHgNzOg is furylhydr-

oxypyrimidinecarhoxylic acid, C40H3"C<^j^ _l^YOH^^^"^''^^^' ^^

is obtained as the sole product if the mixture of furfuramidine hydro-
chloride and ethyl oxalacetate is boiled with sodium hydroxide, and
is also obtained by hydrolysing the above ethyl salt with soda. It

crystallises from dilute acetic acid in microscopic prisms, is sparingly

soluble in alcohol, cold water, and acetic acid, more so in hot water
and acetic acid, melts above 300° with decomposition, and does not
lose in weight when heated at 135*^. It yields a silver salt of the
composition C9HiN204Ag2.
The author has examined the action of ethyl oxalacetate on other

amidines, and has obtained a pyrimidinecarboxy lie acid in every
case.

When a mixture of molecular proportions of tolenylamidine (dis-
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solved in five times the weight of water), sodium hydroxide (15 per
cent.), and ethyl oxalacetate is allowed to remain eight days, a crys-

talline })recipitate is obtained, which is partly soluble in acetone. The
soluble portion is ethoxalylacetyltolenylamidine,

C6H4Me-C(NH)-NH-CO-CH2-CO-COOEt.

It crystallises in short, colourless prisms, blackens at 170°, melts at

190° with decomposition, and is easily converfed into tolylhydroxy-
pyrimidinecarboxylic acid when treated with sodium hydroxide.

Faratolylhydroxypyrimidinecarboxylic acid,

C.H.Me-C<^-^^(?(gg5>CH,

remains insoluble on. extracting the product of the above reaction

with acetone. It crystallises from acetic acid in small, nodular crystals,

and melts at 252° with decomposition.

Naphthamidine, when treated with ethyl oxalacetate in a similar

way, yields ft-naphthylhydroxypyriinidinecarboxylicacid, which crystal-

lises in small prisms, and melts at 167—168° with decomposition.

Methylhydroxypyrimidinecarhoxylic acid, CfiH6N203,HoO, is obtained

in a similar way from acetamidine. It crystallises in small, white
needles, is sparingly soluble in water and acids, loses its water at

100°, decomposes at a high temperature, but is unaltered at 300°.

Ethylhydroxyjpyri'midiiiecarhoxylic acid, CTHgNiOa,! -11120, crystal-

lises in slender, silky needles, is easily soluble in hot water, sparingly

in alcohol and acetone, melts at 216° with decomposition, and loses

its water at 100^
Benzamidine, when treated with carbonyl chloride, yields dibenz-

amidylcarbamide, which easily loses ammonia, and yields diphenyl-
hydroi.ytyanidine (Abstr., 1891, 60). A similar reaction takes place

in the case of paratolenylamidine,/3-naphthami dine, and furfuramidine.

The aliphatic amidines do not, however, yield hydroxycyanidine.

Difurylhydroxycyanidine, CiOH^'C^^-^^K^r^V^N, is obtained

by gradually adding a 20 per cent, toluene solution of carbonyl chlor-

ide with constant shaking to a concentrated solution'of furfuramidine
hydrochloride, and 15 per cent, sodium hydroxide (4 mols.), until

carbonic anhydride begins to come off. The granular mass which is

obtained is crystallised from alcohol : it forms small, white, flat

needles, begins to darken at 250°, and, on further heating, slowly
decomposes. It is sparingly soluble in alcohol, easily in alkalis.

Ditolylhydroxycyanidine, CeHiMe'C^-^x l_p/.\ jfx^^]N", obtained in

a similar way to the preceding compound, crystallises in slender, satiny

needles, is sparingly soluble in alcohol, easily in alkalis, and melts
above 300°.

Binaphthylamidinecarhamide, CO[NH'C(Ci,)IT7)!NH]2, is obtained,
together with a small quantity of dinaphthylhydroxycyanidine, by
treating /3-naphthamidine with carbonyl chloride. It crystallises

from alcohol in small, nodular aggregates, and does not melt at 300°.
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(B-Naphthylmethylhydroxypyrimidine, C^(^R^'C^^^.^^qWx^CH, isob-

tained by adding the theoretical quantities of ethyl acetoacetate

and sodium hydroxide (15 per cent.) to an aqueous solution of

/3-naphtharaidine, then adding alcohol until a clear solution is ob-

tained, and allowing the mixture to remain eight days. The crystalline

precipitate which is formed is collected, and recrystallised from
alcohol. It forms long, slender needles, melts at 210°, and is some-
what easily soluble in alcohol.

Naphthyldimethylhydroxypyrimidine obtained in a similar way from
ethyl methylacetoacetate, crystallises in lustrous needles or short

prisms, is sparingly soluble in alcohol, and melts at 248°.

Naphthylphenylhydroa',ypyrimidine is obtained in a similar way from
ethyl benzoylacetate ; it crystallises from acetic acid in short, thin

prisms, melts at 265°, and is insoluble in Avater, very sparingly-

soluble in alcohol and cold acetic acid, more so in hot acetic acid.

E. G. R.

Tetrazole. By J. A. Bladin (Ber., 25, 1411—1418).—The author
has obtained triazole (this vol., p. 735) by oxidising amidophenyltri-

azolecarboxylic acid with permanganate in alkaline solution and
then eliminating carbonic anhydride from the triazolecarboxylic acid

which is first formed. He has now prepared tetrazole in a similar

way.
N*N*C H 'NOo

Nitrophenyltetrazolecarhoxylic acid, ^^^.L nnmr ' ^^ prepared

by boiling phenyltetrazolecarboxylic acid (10 grams) with fuming
nitric acid (100 grams) as long as nitrous fumes are evolved. The
product is poured into water, and the precipitate separated and*
dried. It crystallises from acetic acid in colourless leaflets containing

1 mol. of acetic acid, and in needles containing 1 mol. H2O, melts at
175° to a yellow oil with evolution of gas, and explodes on ignition.

AmidophenyltetrazoJecarhoxylic acid is obtained by reducing the

above nitro-compound with warm stannous chloride and fuming
hydrochloric acid. It is purified by dissolving in ammonia and
precipitating with sulphuric acid, and melts at 196° with decomposi-
tion.

XH-K N-NH
Tetrazole, I ^'^N or M ^.^^N", is obtained as follows:

—

Amidophenyltetrazolecarboxylic acid (7 grams) is dissolved in 50
per cent, soda (56 grams) and the warm solution gradually mixed
with concentrated permanganate (35—40 grams). When the per-

manganate is no longer decolorised, the excess is destroyed with
alcohol and the mixture filtered. The filtrate is concentrated, acidi-

fied with nitric acid, heated to boiling, and silver nitrate added. A
colourless silver salt is precipitated. The latter is warmed with
hydrochloric acid, the solution filtered from silver chloride, and
evaporated to dryness on the water-bath. Tetrazole is obtained as a
yellowish, crystalline mass, and is purified by crystallisation from
alcohol. It crystallises from toluene in lustrous leaflets, from alcohol

VOL. LXII. 3 y
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in hard, ajrgre^ated leaflets, sublimes before melting, melts at 155°,

and is easily soluble in water, alcohol, acetone, and acetic acid, spar-

ingly so in ether, benzene, and toluene. It reddens blue litmus paper,

has no basic properties, and gives precipitates with metallic salts.

The silver and copper salts explode violently on heating.

E. C. R.
Nicotine. By A. Pinner and R. Wolffenstein (Ber., 25, 1428

—

1438).—The authors have attempted to obtain compounds of known
constitution from oxynicotine, CioHi2N'20 (obtained by the action of

hydrogen peroxide on nicotine), by heating it with hydrochloric acid

and with barium hydroxide. With hydrochloric acid, a compound,
CioHiiNaO, which the authors name pseudonicotine oxide, is obtained.

With barium hydroxide, nicotine is obtained, together with a non-
volatile resin.

Pseudonicotine oxide is prepared as follows :— Oxynicotine is heated
"with eight times the quantity of fuming hydrochloric acid for 8—10
hours at 140°, the dark-coloured product is made alkaline with soda,

and then distilled with steam as long as the distillate is alkaline. The
distillate is acidified with hydrochloric acid and evaporated to crystal-

lisation, when the hydrochloride, CinH,4N'20,2HCl, is obtained. This
crystallises from alcohol in white leaflets, melts at 192", gives, with
mercuric chloride, a double salt melting at 212", and yields a platino-

chloride, Ci()Hi4N"20,H2PtCl6, which crystallises in small needles and
begins to decompose at 120". The free base is obtained by decompos-
ing the hydrochloride with sodium hydroxide and extracting with
ether; on evaporating the ether, an oil is left, which quickly turns

red on exposure to air. It is soluble in water in all proportions, and
is precipitated as an oil by concentrated sodium hydroxide. Besides
pseudonicotine oxide, a basic, brownish-black resin, which is not
volatile with steam, is also formed.

Dehydronicotine, CiotIi2N2, is an oil which comes over between
265° and 275°, when freshly-prepared pseudonicotine oxide is dis-

tilled. It does not turn red on exposure to air, and is somewhat
sparingly soluble in water. The picrate forms very small, prismatic

crystals, and melts at 208°. The platinochloride is orange-coloured,

and does not melt at 260°.

The physiological action of pseudonicotine oxide and dehydronicotme
is very similar to that of nicotine. The oxygen-free base, CioHigNo,

has as intense an action as nicotine itself. JPseudonicotine oxide is

about 20 times weaker. E. C. R.

Conversion of Cupreine into Quinine. By 0. Hesse (Annalen,
269, 143—144).—A reply to Grimaux and Arnaud Cthis vol.,

p. 892).

Halogen Derivatives of the Cinchona Alkaloids. By W. J.

CoMSTOCK and W, KOENIGS {Ber., 25, 1539—1551).—It has already

been shown (Abstr., 1887, 1123) that two isomeric cinchonine
dibromides, giving the same dehydrocinchonine on boiling with alco-

holic potash, are formed by brominating cinchonine dissolved in a

mixture of alcohol and chloroform. The a-modification, C19H23N2O 4-
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H2O, crystallises in rhombic pyramids, exhibifingf strong double re-

fraction, the extinction being parallel and perpendicular to the base

;

whilst the /3-modification forms lance-shaped leaflets, frequently com-
bined in stellate groups, exhibiting feeble double refraction, the

extinction being parallel and perpendicular to their length. Neither
of the dibromides appears to be capable of combining with hydrogen
bromide.

In the light of Skraup's experiments, the authors now hold the view
that only one quinoline residue is present in the cinchona alkaloids,

and that the so-called second complex (CioHigNO), which in cinchon-

ine and cinchonidine is combined with a quinoline residue, and in

quinine and quinidine with a paramethoxyquinoline residue, consists

of hydrogenised benzene and pyridine nuclei combined in a manner
similar to that which Merling has suggested for tropine and ecgonine
(this vol., p. 358). In support of this hypothesis, the authors cite

the inferior stability of the above-mentioned complex, (CioHigNO)', in

comparison with that of a quinoline residue ; furthermore, whilst

Merling (loc. cit.) has shown that tropine and ecgonine give tropinic

acid, C8Hi3]S04, on oxidation, Skraup (Monatsh.. 9, 783; 10, 39 and
220) has obtained cincholeuponic acid, C5NH8Me(COOII)2, on
oxidising the cinchona alkaloids.

A base, C]9ll22Cl2N2(^, having the same properties as the " dichloro-

cinohonine" described by Laurent (Annalen, 69, 9), is obtained by
passing chlorine through a cooled solution of cinchonine in hydro-

chloric acid; it is purified by means of its sparingly soluble nitrate.

The free base separates from a mixture of chloroform and alcohol in

colourless crystals, and, when the temperature is slowly raised, melts

at 202—204° with partial decomposition, whilst, if the tempei^ature it

quickly raised, it melts at 220° or even 230°. When boiled with alco-

holic potash, hydrogen chloride is slowly eliminated, and a crystalline

base, probably dehydrocinchonine, melting at 203—205°, is produced.

Dehydrocinchonine dihromide, Ci9H2oBr.^]N'20 (or CigHigBraNaO), is

obtained by brominating at 0° dehydrocinchonine hydrochloride dis-

solved in a mixture of chloroform and alcohol ; the base crystallises in

small, transparent prisms, melts at 172—173°, and is readily soluble

in alcohol and chloroform, sparingly so in ether.
" Cinchonine chloride," (^i9ll2iN2Cl, is thus prepared :—Dry cin-

chonine hydrochloride (100 grams) is dissolved in dry chloroform

(1200 grams), and, to the cooled solution, finely-pulverised phosphorus
pentachloride (184 grams), suspended in chloroform, is added; the

mixture is then heated on the water-bath for 1

—

\\ hours. When boiled

with alcoholic potash, cinchen, Ci9H2nN2, is obtained; whilst a
secondary base, which was not further investigated, is formed when
cinchonine chloride is treated with 2 per cent, sodium amalgam at

the ordinary temperature ; and octohydrocinchen (see below) seems
to be produced by heating it with concentrated hjdriodic acid in a

sealed tube at 240—250°.
" Hydrohromocinchonine chloride,^' Ci9H22BrN>Cl, is prepared by dis-

solving cinchonine chloride in nine times its weight of hydrobromic
acid (sp. gr. 1'49), saturating the solution with hydrogen bromide at
— 17°, and placing the mixture aside for several days; when heated

3 (/ 2
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with hydriodic acid (sp. gr. 1-96; 10 parts) at 240—250° for 9—10
hours, octohydrocinchen is produced. The crude base was converted
into the cadmiochloride, Ci9H26N2,H2CdCl4 + H2O, which crystallises

in stoat, faintly-yellowish crystals, and melts at 140—ISO''; the
platinocMoride was obtained as an oil, whilst the pure base was not
prepared.

Dehydrocinchen forms a dibromide, Ci9Hi8Br2N2.

Quinine dibromide, C2oHo4Br2N202, is obtained by treating quinine
dissolved in a mixture of alcohol and chloroform with bromine at 0°,

extracting with water, adding ammonia to the aqueous solution,

and purifying by crystallisation of the nitrate. The base is sparingly

soluble in cold water, somewhat easily in benzene, and crystallises

therefrom with 1 mol. CeHe, which it slowly loses on exposure to the
air. A. R. L.

Alkyl Derivatives of Cinchona Alkaloids. By A. Claus (/. pr,

Chem. [2], 45, 398—401).—The author is surprised that Freund and
Rosenstein, in their recent paper (this vol., p. 892), should have
alluded to his work on this subject as having been discontinued.

The numerous papers published by the author and his pupils on
quinolines and their derivatives are all parts of his work on cinchona
alkaloids, ai. i his most recent paper (Annalen, 269, 232) is concern-
ing these alkaloids. He therefore insists on his prior claim to the

subject. A. G. B.

Strychnine. By J. Tafel (Annalen, 268, 229—255
; compare

Abstr., 1891, 1262).

—

Nifrosoisostrychnic acid,

no-C2oH2iNO(cooh):nh + H2O,

is formed when the hydrochloride of isostrychnic acid nitrosamine
(loc. cit.) is treated with ice-cold alcoholic hydrochloric acid, and the
mixture then kept at the ordinary temperature until the yellow solid,

which is first precipitated, is redissolved. It is precipitated from its

solution in soda, on the addition of hydrochloric acid, in yellowish-

green needles, and is only very sparingly soluble in hot water, almost
insoluble in boiling alcohol, and insoluble in acetone and chloroform

;

it dissolves freely in alkalis and in glacial acetic acid, and forms salts

with strong mineral acids. When its hydrochloric acid solution is

treated with tin, a transient, dark-red, and then a slight yellow,

coloration is produced; after precipitating the tin with hydrogen
sulphide, the colourless filtrate turns violet on exposure to the air,

and after neutralising with soda, it gives, with ferric chloride, an
intense violet colour, which changes to green on adding more of the

reagent. It yields, with nitrous acid, a nitrosamine, but it does not
show Liebermann's reaction, and it does not give any volatile base
when boiled with 10 per cent soda.

Methylisosirychnic acid, COOH-C2oH22NO:NMe + 2iH20, can be
obtained by heating anhydrous isostrychnic acid hydriodide with,

methyl iodide at 100° for two to three hours. It crystallises in long,

colourless prisms, loses the whole of its water over sulphuric acid,

under reduced pressure, and turns brown when heated above 240°, but
without melting completely; its alkalirje solutions, unlike those of.
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isostrycliTiic acid, do not become coloured on exposure to the air. It gives

with concentrated nitric acid, containing a trace of nitrous acid, with
ferric chloride, and with a little potassium dichromate, a red colora-

tion, the reaction being in every case more delicate than that given by
methyltetrahydroquinoline (kairoline) under similar conditions.

Methylisostrychnic acid behaves in many respects like dimethyl-

strychnine, and also like the dialkylanilines ; when warmed with
benzaldehyde and zinc chloride, it yields a colourless leuco-compound,
which is converted into a beautiful green dye on oxidation; with
diazobenzene chloride, it forms an acid azo-dye similar to helianthin.

Mhi/l 7iit7'Osomethtjlisostrychnate, NO'C2oH2iN"0(COOEt)!NH, is

formed when an alcoholic solution of methylisostrychnic acid is

saturated with hydrogen chloride, the hydrochloride obtained in this

way treated with amyl nitrite in well-cooled, alcoholic solution, and
the product decomposed with dilute soda. It crystallises from
benzene in green needles, and dissolves freely in chloroform, warm
alcohol, and warm benzene, but is only sparingly soluble in ether.

Nitrosomethylisostrychnic acid is stable towards dilute soda, and, even
when boiled therewith, it does not yield a volatile base; it does not
give Liebermaun's reaction.

CO
Deoxystrychnine, C2oH26l!^<^ I + SHgO, is formed, together with

resinous compounds, when strychnine is boiled with concentrated

hydriodic acid and amorphous phosphorus for 18 hours, but it is ob-

tained in a state of purity only with great difficulty. It is almost

insoluble in water, and only sparingly soluble in ether and benzene,

but readily in cold ethyl and methyl alcohol ; it melts in its water of

crystallisation when quickly heated to about 75°, and loses the whole
of its water at 100°, or when kept for a long time over sulphuric acid

under reduced pressure ; the anhydrous compound melts at 172",

distils without decomposition, and is readily soluble in alcohol,

benzene, chloroform, and ethyl acetate, but more sparingly in hot

light petroleum. It has the characteristic poisonous properties of

strychnine, an even more bitter taste, and its solution in concentrated

sulphuric acid gives, with potassium dichromate, a bluish- violet

coloration, which soon changes to brown ; a solution of its hydro-

chloride is feebly dextrorotatory. Its salts are, generally speaking,

more readily soluble than the corresponding strychnine compounds
;

like the latter, they contain only one equivalent of the acid, and show,

with litmus, an acid, with methyl-orange, a neutral, reaction. The
hydriodide, CziHaeNaOjHI + HgO, crystallises in colourless prisms,

loses its water at 120°, and is moderately easily soluble in hot water,

but more sparingly in cold water and alcohol. The dichromate^

(C2iH26N20)2,H2Cr207, crystalHscs in long, yellow needles, and is

only very sparingly soluble in hot water, and almost insoluble in.

boiling alcohol ; it begins to decompose at 170°. The platinochloride,

(C2iH26N20)2,H2PtCl6, forms small, yellow needles, and is very spar-

ingly soluble in boiling water, by which it is slowly decomposed.
The methiodide, C22H26jN"20,MeI, separates in crystals when an alcoholic

solution of deoxystrychnine is treated with excess of methyl iodide

;

it separates from boiling water in colourless crystals, and is only spar-
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iiigly soluble in hot alcohol, and insoluble in ether. It is not decom-
posed by hot soda, but when treated with silver oxide in aqueous
solution, it is converted into a strongly alkaline ammonium base,

which undergoes intramolecular change on evaporating its aqueous
solution, yielding a colourless, neutral, crystalline substance, which
the author names methyldeoxiidrychnine.

Deoxystrychnic acid, COOH'C-ioHaeNINH + H2O, can be obtained

by heating deoxystrychnine with an alcoholic solution of sodium
meth oxide at 180° and decomposing the product with sodium
carbonate. It crystallises in colourless, microscopic needles, contain-

ing 2 mols, H2O, one of which is lost over sulphuric acid under re-

duced pressure ; the other molecule of water cannot be expelled,

because, when the acid is heated at 100°, it is partially converted into

deoxysti-ychnine. It is only sparingly soluble in hot water, although

more readily than strychnic acid, and when treated with alcohol it

dissolV^es almost entirely, crystals quickly separating again from the

solution ; these crystals are only sparingly soluble even in boilintr

alcohol, and, on cooling the solution, it deposits colourless prisms which
contain alcohol. It dissolves freely in alkalis and in concentrated

ammonia, and the solutions do not become coloured on exposure to the

air : when treated with acids, it yields salts of deoxystrychnine, and
with potassium dichromate and dilute sulphuric acid it gives an in-

tense red coloration. When a well-cooled solution of sodium deoxy-
strychnate is treated with sodium nitrite and hydrochloric acid, the

hydrochloride of the nitrosamine is precipitated as a yellowish resin,

which separates from hot water in microscopic needles and gives

Liebermann's reaction.

The above observations show that strychnine derivatives behave in

many respects just like derivatives of tetrahydroquinoline, and prob-
ably contain a tetrahydroquinoline nucleus. F. S. K.

Nitroatropine. By A. Einhorn and L. Tischek (Ber., 25,
1390—1391).

—

Nitroatropine is obtained by gradually adding atropine

(10 grams) to a mixture of concentrated nitric acid (20 c.c.) and
sulphuric acid (20 c.c), cooled to 0°. After remaining 1—2 hours,
the mixture is poured on to ice, and potassium carbonate added. The
nitroatropine separates as an oil and is extracted with ether. The
hydrochloride, obtained by dissolving it in alcoholic hydrogen chlor-

ide, crystallises from absolute alcohol, decomposes at 235°, and is

sparingly soluble in absolute and dilute alcohol, methyl alcohol, chloro-

form, and acetic acid.

When nitroatropine is boiled with hydrochloric acid, it yields an
acid which, on oxidation with alkaline permanganate, is converted
into paranitrobenzoic acid (m. p. 290°). E. C. K.

Action of Hypochlorous Acid on Tropine. By A. Eohorn
and L. Fischer {Ber., 25, 1391—1394).—If an aqueous solution of

tropine (7 '5 grams) is added to a solution of hypochlorous acid, pre-

pared by the action of boric acid on sodium hypochlorite, and the
mixture allowed to remain 1—2 days in the dark, a white precipitate

is obtained. The latter is filtered off, washed with water, and its



ORGANIC CHEMISTRY. l0l5

ethereal solution shaken with soda. On concentrating the solution,

large, prismatic crystals are obtained, which melt at 111°, and sub-

lime unchanged. The compound has the composition CvHsNClsO,
and the authors believe it is an ethereal salt of hjpochlorous acid,

CeHglSrCUiCH'OCl. One chlorine atom is easily displaced, and by
boiling with absolute alcohol, a compound of the formula

C6H5N^Cl4:CH-OH

is obtained, which separates in small, white crystals and melts at 108°.

When warmed on the water-bath with hydrochloric acid, it dissolves

with evolution of chlorine. The hydrochloride of the new compound
crystallises in lustrous, white plates, melts at 162°, and when treated

with water, is decomposed into hydrogen chloride and the compound
melting at 108°. The authors have made attempts to reduce the com-
pound melting at 108°, but at present have obtained no definite results.

E. C. R.
Dihydroxyanhydroecgonine. By A. Einhorn and B. Rassow

{Ber., 25, 1394—1400).

—

jjikydroxyanhydroecgonine,

/CHj CH2\
CH^CH(OH)-C(OH)(COOH)^CH,

^CH2 NMe^

is obtained as follows :—A solution of anhydroecgonine hydrochloride

.(10 grams) in 1500 c.c. of water made slightly alkaline with sodium
carbonate is gradually added to 778 c.c. of a 1 per cent, solution of

potassium permanganate. The temperature must not be allowed to

rise above 1°. The mixture is filtered, acidified with hydrochloric

acid, and concentrated on the water-bath ; the acid oxidation products

are precipitated with baryta, and the mixture treated with carbonic

anhydride and filtered. The filtrate is evaporated to a syi'up and
extracted with methyl alcohol. The crude product is converted into

hydrochloride, decolorised with animal charcoal, evaporated to a
syrup, allowed to crystallise, dried on porous plates, and recrjstal-

lised from dilute alcohol. The hydrochloride forms small, white crys-

tals, and melts at 251°.

Dihydroxyanhydroecgonine is obtained by boiling the methyl salt

with water for 24 hours, and then precipitating by adding alcohol to

the aqueous solution. It decomposes at 280"", is easily soluble in

water and methyl alcohol, sparingly in methylated spirit, and
insoluble in absolute alcohol and ether. With picric acid, it gives

a precipitate of slender, yellow needles ; it gives no precipitate

with ammoniacal copper solution. The methyl salt is obtained by
passing hydrogen chloride into a solution of the dihydroxy-acid in

methyl alcohol ; the alcohol is distilled off, the residue poured into

water, and the methyl salt precipitated with potassium carbonate and
extracted with chloroform. It crystallises from ether in well-formed,

prismatic tables, and melts at 138—139°. The hydrochloride^ nitrate^

and sulphate are very easily soluble in water. The platinochloride

crystallises in reddish-yellow needles, and melts at 210°.

When the finely-powdered methyl salt is warmed on the water-bath
for some hours with 3—4 times the quantity of benzoic chloride, two
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alkaloids are obtained, one yielding a sparingly soluble hydrochloride

and nitrate, the other, easily soluble salts. They are separated by
means of the nitrates.

Methyl salt of benzoyldihydroxyanhydroecgonine is obtained from the

easily soluble nitrate, which crystallises in beautiful, large, lustrous

tablets, and melts at 215—216°, by decomposing it with soda and
extracting with ether. It forms slender, white needles when pre-

cipitated from its aqueous solution by alcohol, and melts at

107—108°, The hydrochloride melts at 202—203° with decomposition
;

the aurochloride crystallises in slender, lustrous needles, and melts at

172—173°; the platinochloride crystallises in needles, and melts at

207—208°.
Methyl salt of dihenzoyldihydroxyanhydroecgonine is obtained from

the sparingly soluble nitrate mentioned above, which crystallises in

slender needles and melts at 189—190°, by shaking it, suspended in

water, with sodium carbonate and ether until it all dissolves. It is

precipitated from alcohol by water in slender needles, and melts at

99—100°. Both the free alkaloid and its salts are very easily decom-
posed with evolution of benzoic acid, so that they have not been ob-

tained in a perfectly pure condition. The hydrochloride melts at

280°, the platinochloride at 205°, and the aurochloride at 208°.

E. C. R.
Pinnaglobin, a New Globulin. By A. B. Geiffiths {Compt.

rend., 114, 840—842).—The blood of Pinna squamosa is white, but
ivhen exposed to the air becomes brownish. It contains a new
globulin, pinnaglohin, which is precipitated from the clarified serum
by alcohol, dissolved in a dilute aqueous solution of magnesium
sulphate, precipitated again by saturating the liquid with magnesium
sulphate, washed with strong magnesium sulphate solution, and then

treated with water, in which it dissolves, owing to the magnesium
-sulphate still adhering to it. The solution is heated at 56° in order

to coagulate some proteids, and the pinnaglobin is precipitated from
the filtrate by the addition of alcohol, washed with water, and dried,

tirst at 60° and afterwards in a vacuum.
Pinnaglobin has the composition C, 55-07; 11,624; N, 1624;

Mn, 0-35; S, 0-81; O, 21-29 = 100, and, like hsemocyanin, exists

in two states, oxypinnaglobin and reduced or ordinary pinna-

globin. It combines with methane, forming a greenish product,

with acetylene, forming a greyish product, and with ethylene forming
a reddish compound, but it does not combine with carbonic oxide or

with nitric oxide. 100 grams of pinnaglobin absorb 162 c.c. of

oxygen at 0° and 760 mm.
;
pinnaglobin and oxypinnaglobin give

no absorption spectra, but the specific rotatory power of the former
is [ajo = —61°.

The ash of the blood of Pinna squamosa has the composition

—

CI.

37-88

C. H. B.

Peptone Salts of Glutin. By C. Bottinger (Per., 25, 1500—
1501 ; compare C. Paal, this vol., p. 895).—On heating mechanically

MnOa.
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purified calf skin with water for six hours at 150°, a hygroscopic,

readily soluble compound is formed which is a conversion product of

gelatin. On boilinsf this substance for four hours with very dilute

hydrochloric acid (0*2^0-5 per cent, of the dried substance), a coluur-

less compound is formed which has a sweet taste and an odour
resembling that of molasses. The insoluble portion of the skin

amounts to 7—14 per cent., and consists of mineral matter, fat, and
nitrogenous compounds. J. B. T.

Oxygen in Oxyhsemoglobin Crystals. By C. Bohr and
S. TORUP (Chem. Centr., 1892; i, 321 ; from SJcand. Arch. Physiol., 3,

69).—Haemoglobin in solution has been found to absorb 1"5—1'6 c.c.

of oxygen per gram, but the quantity seems to depend on the concen-
tration of the solution. The dry crystals do not contain nearly so

much free oxygen, 0'40, 0'33, and 0'39 c.c. being obtained in three

experiments, whereaa the solution of the same specimen of haemo-
globin contained 0*99 and 119 c.c. of oxygen. J. W. L.

Formation of Oxyhsemoglobin from Hsematin and a Proteid.
By H. Bertin Sans and J. Moitkssier (Co)iipt. rend., 114, 923— 926).
—Defibrinated blood is mixed with ether, and the well-drained

coagulum boiled with alcohol of 95° containing 8 to 10 per cent, of

tartaric acid. A deep brown liquid is thusobtnined containing haema-
tin and a proteid resulting from the decomposition of oxyhsemoglobin,
and if excess of ether is added, haematin is precipitated, and the proteid

remains in solution. The latter shows no trace of an absorption band.
If an alcoholic solution of the haematin is mixed with the aqueous

solution of the proteid and diluted with water, the liquid shows
the same spectrum as blood that has been treated with concentrated
tartaric acid solution. If a 1 per cent, solution of sodium hydroxide
is added very gradually, the spectrum of acid methaemoglobin is

seen at the point of neutrality. If the liquid is made very slightly

alkaline, the characteristic spectrum of alkaline methaemoglobin is ob-

served. On the addition of a few drops ofammonium sulphide, the band
of haemoglobin appears, and, if air is blown into the liquid, oxyhaemo-
globin is formed. Similar formation of haemoglobin results from the
action of hydrogen sulphide on the slightly acid methaemoglobin solu-

tion. The haemoglobin thus formed combines with carbonic oxide,

and shows the characteristic spectrum.

The alcoholic solution of haematin alone gives no haemoglobin
under the same conditions.

Precisely similar results are obtained with crystallised oxyhaemo-
globin. It seems clear that haematin unites with the proteid de-

rived from oxyhaemoglobin, and forms metheemoglobin, which is

afterwards readily converted into oxyhsemoglobiu. C. H. B.
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Physiological Chemistry.

Physiological Oxidation. By O. Nasse (Ghem. Centr.. 1892, i,

173; from Naturforsch. Gesell. Rostock).—Benzaldehyde, when shaken
with an aqueous solution of copper sulphate in the presence of the

least possible quantity of air, acts as a reducing agent, and copper is

precipitated ; if sulphur be present, copper sulphide will be formed. On
the other hand, if oxidisable substances are shaken with benzaldehyde,
water, and air, they are oxidised. Water becomes separated into

hydroxyl and hydrogen ; the former replaces hydrogen in the

oxidisable substance, and the hydrogen unites with any organic

sulphur which may he present, or precipitates copper from copper
sulphate, or attacks the oxygen molecules of the air, and so makes
oxygen atoms available for purposes of oxidation. Similar processes

have been observed to take place in protoplasm. J. W. L.

Metabolism in Pigs Fed with Corn Cockle. By C. Kornauth
and A. Arche (Landw. Versuchs-Stat., 40, 177—202).—Whilst the

seeds of corn cockle (Agrostemrna githago) are unanimously held by
scientific men to be unsuited, on account of their poisonous nature,

for feeding, practical agriculturists do not generally take this view,

and many Hungarian farmers fatten pigs almost exclusively with
offal consisting largely of this seed. Many experiments have been
made to ascertain the effect of feeding with the seeds, but the results

have always been uncertain. Pusch thinks it is injurious, under some
conditions, biit that the poisonous action of the seeds varies, the

variation being due to the weather and the nature of the soil ; and,
further, that the injurious action decreases as the feeding is con-

tinued, so that, finally, it will be quite harmless. Taking all the

results together, it cannot be considered as proved that, with normal
feeding, the seeds are injurious.

In the authors' experiments three pigs were fed for four weeks on
offal containing 46 per cent, of corn cockle. Two rabbits, fed at the
same time, ate the other constituents, leaving the corn cockle. When
the offal was ground, the rabbits ate the whole without injury.

Having found that no injurious effect was produced when the whole
seeds were consumed, various extracts were prepared and injected

subcutaneously. This also was without effect. Systematic experi-

ments were next made in which pigs were fed with a mixture of

known amounts of corn cockle, barley and maize. The results of

the experiments, which are given in tables showing the increase of

live weight, composition of food and faeces, amounts of various con-

stituents digested, &c., point to the following conclusions :

—

Feeding with corn cockle has no injurious effect on young pigs.

When, for instance, 70 per cent, is employed (an amount which would
never occur in practice), the growth of the pigs is diminished, but
there was no poisonous action, the depression being due to the

lessened appetite caused by the bitter food. The deposition of
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albumin was diminished, but the deposition of fat rather increased,

owing to the lessened production of carbonic anhydride in respiration.

The food was used up to the same extent as other food. The flesh

produced with corn cockle feeding was normal. The amount of corn
cockle required to produce a given increase in live weight is greater
than the weight of food free from corn cockle, but not bj any means
in the proportion corresponding with the low price of the latter, so

that this is to be considered as quite suitable for fattening.

N. H. M.
Action of Oxalic Acid and its Derivatives on the Animal

Economy. By P. Krohl {Ghem. Centr., 1892, i, 177—178; from
Arb. Fharmakol. hi fit. Dorpat, 7, 131—156).— Sodium oxalate, sodium
malonate, ammonium oxalurate, and oxamide cause glycosuria, ac-

companied by an interruption of the oxidation processes, and carbonic
oxide is formed, either in the free state or in combination, as the
group —CO'CO— . Since hydrogen cyanide is oxidised to oxamide
by hydrogen peroxide, experiments were made to see if it could be
employed as an antidote in the case of hydrogen cyanide poisoning.

These experiments were successful, and hydrogen cyanide, in larger

quantity than the fatal dose, was administered to dogs and cats, and
its effect stayed by means of hydrogen peroxide. The experiment
could be made daily for weeks together without permanently injuring

the animal. Moreover, hydrogen cyanide could not be detected in

the urine after application of hydrogen peroxide, whereas it is present
in ordinary cases of hydrogen cyanide poisoning. J, W. L.

Chemistry of Vegetable Physiology and Agriculture.

Accumulation of Atmospheric Nitrogen in Cultivations of
Bacillus radicicola. By M. W. Beyekinck (Meded. Koninh. Ahad.
Wetens. [3], 8, 460—475).— The results of the author's earlier

experiments with cultivations of B. radicicola did not show any
gam of nitrogen at the expense of the air (Abstr., 1891, 1539). It

was shown that peptone, and also, but much less readily, asparagine,

•immonium sulphate, and potassium or sodium nitrates, can serve as

-sources of nitrogen, whilst nitrites, in all states of dilution, seem to

act injuriously, and never give rise to growth. It is now found that,

with more favourable conditions, especially as regards nutrition and
temperature, the bacillus can be made to develop ; at the same time,

the nutritive solutions in which they grow gain nitrogen. The experi-

ments were carried out as follows :

—

Horse beans were allowed to germinate, the stems cut off, and
100 grams (of stems) boiled for a short time with I litre of water.
lOO c.c. of this liquid was put into each of 12 Kjeldahl's flasks, and
1"5 per cent, of cane sugar added to each. Some of the flasks

(Experiments 1—3) had, besides, 0*3—U"l gram of potassium uiouo-
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phosphate. The contents of the flasks were infected with B. radicicola,

isolated from the nodules of Windsor beans. The flasks were kept in

a box, to which only a little light had access; the temperature was
generally between 5° and 12°, but on rare occasions was as low as 2°

and as high as 15°. Most of the cultivations showed turbidity in a

few days, whilst the check experiments remained clear. The appear-

ances observed during growth are described in detail. At the con-

clusion the liquids in the flask were evaporated down (in the flasks)

at 100° in a current of air. The nitrogen in the residues was then
determined by Kjeldahl's method. The results are shown in the

following table :

—

Expt. No. .

Infected . . .

.

Not infected.

Grain of nitrogen

gram.
|

gram.
I

gram.
0-0058590 :0 -0061194 -0069(106

-00494761 -0049476 • 0050778

-0009114 0-0011718 0-0018228

gram.
0-0082026
-0066402

-0015614

5.

gram.
-0075516

0-0065100

0-0011416

6.

gram.
-0079422
-0036402

0-0013020

The gain is, in all cases, only slight, but the experiments lasted

for two months only, and the organisms were in full activity when
the experiments were stopped.

With the Bobinia bacilli, which grew more slowly than those of

Vicia faha, no increase of nitrogen was obtained in eight weeks ; but

the author expects that his subsequent experiments will give similar

results to those described above.

The solutions contained no nitric acid, either at the beginning or at

the e.id of the experiments.

The results show that a gain of nitrogen from the air took place,

but the question remains whether it was the free or the combined
nitrogen which was utilised. Although the first experiment, in which
the air was freed from combined nitrogen before reaching the solu-

tion, showed a gain of nitrogen, the author considers a complete
proof is wanting, and that it is more probably the combined nitrogen

which is taken up by the organisms. Some light may be thrown on
the matter by the investigation of other organisms which have the

power of depriving the surrounding matter of nitrogen compounds
(loc. cit.). If it can be shown that with these organisms an accumu-
lation of nitrogen can be effected, it will be more easy to understand
why such an important function as the fixation of free nitrogen, being
withheld from all higher plants, should not be assigned to lower
organisms.

The power which some micro-organisms have of withdrawing
nitrogen compounds from solutions so dilute that the roots of higher
plants are unable to extract anything is much more intelligible.

* The flasks in this experiment were provided with U't^hes containing dilute

sulphuric acid to wash the air before it entered.

t A separate analysis was made in each case. Two solutions were employed,

one for Expts. 1—3, the other for the rest.
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The fact observed by Hellriegel and Wilfartb, that the plants, and
not the soil, gained nitrogen, is, perhaps, due to the absence of a
carbohydrate in the ignited soil, although if carboliydrates were
present, quicker-growing organisms would have probably developed
rather than B. radicicola, and thus prevent nitrogen accumulation.

As regards the nitrogenous food of the Papilionaceae, this must
depend entirely on the dying off of the bacteroids in the nodules, as

only dead bacteroids seem able to give up as albumin the nitrogen
they took up.

The question next arises whether the plant can exercise an influ-

ence on the death of the bacteria or on their renewed production. The
first question is difficult to answer, whilst, with regard to the second,

it is to be expected that a deficit of assimilable nitrogen in the plant
will give rise to an excess of carbohydrate, since the formation of

albumin must cease, whilst the decomposition of carbonic anhydride
goes on. There is every reason to believe that the carbohydrates
are beneficial to the bacteria, and enable them to develop more
vigorously at the cost of the nitrogen around them. N". H. M.

Fixation of Free Nitrogen by Plants. By T. Schloksing, jun.,

and E. Laurent (Ann. Inst. Fasteur, 6, 65—115).—The present paper
gives a detailed account of the experiments and of the methods and
apparatus employed (compare Abstr., 1891, 353 ; 1892, 878 and 523).
The vessels in which the plants were grown were glass cylinders of

about 6—7 litres capacity, closed at the bottom and drawn out to

a neck at the upper end. They were filled to about one-third with
the sand (2—3 kilos.) or soil (2—2*5 kilos.), the upper space serving

to contain the mixed gases supplied and for the development of the '

plants. The cylinder was connected by means of a mercury joint

with the rest of the apparatus, consisting of pump, combustion
furnace, tube containing acidified asbestos for the absorption of

ammonia, &c., of which sketches are given. As the amount of gas
which could be used was very limited, it was of importance that its

composition should correspond throughout the experiment with the
wants of the plants, and arrangements had to be made so that a
portion of the gas could be withdrawn from time to time for analysis

(only a small amount of ga,s was used each time, and the nitrogen

residue was returned). The excess of oxygen was got rid of by
passing a part of the gas over ignited copper, and the deficiency

of carbonic anhydride supplied by heating potassium hydrogen
carbonate.

In commencing an experiment, after sowing the seeds or adding
the nutritive solutions, or soil extracts, and watering, the whole
apparatus was exhausted, carbonic anhydride let in, and again ex-

hausted. The cylinder was then surrounded with water at 30—32°,

when a slight amount of gas was given off, which was pumped out:

The apparatus was again washed out with carbonic anhydride (still

at 30—32°) and exhausted ; the gas thus recovered was pure carbonic
anhydride. Oxygen, nitrogen, and carbonic anhydride (air was in

no case employed) were then introduced, but a pressure from outside

was maintained during the whole experiment. At the conclusion of
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the experiment, the mixed gases were pumped out, passing through
the acidified asbestos to absort) any ammonia, and over heated copper
to absorb the oxygen ; it was then washed ont with carbonic anhydr-
ide until the recovered qras was pure cnrbonic anhydride.

As regards the indirect method, the nitrogen of the seeds was
determined by Kieldahl's method, that of the soil by Dumas' method
as modified by Schloesing, sen. (Compf. rend., 107, 296), 200—260
grams of sand or soil being used for each analysis. At the conclu-

sion of the experiments, the soil from each pot was heated in a flask

at 70°, and the vapour given off condensed in a tube surrounded by
ice. This water was collected and the ammonia determined. The
total nitrogen was then determined in the soil.

In the 1890 experiments in which peas v/ere grown in sand (con-

tnining 0*000186 per cent, of nitrogen) with minerals, pots 1 and 2

were microbe-seeded, pot 8 not seeded and left open to the air. The
plants of 1 and 2 grew to the height of about 20 cm. and flowered,

but did not produce seeds; there was much development of roots,

with ma.ny nodules. The plants of pot 3 grew to a height of 31 cm.,

but were slender and without branches ; there were pods, but no
completely developed seeds. The roots had no nodules. The follow-

ing table shows the amount of dry produce and the approximate

amount of carbonic anhydride assimilated :

—

Dry matter, ^Og,
grams. litre.

Potl 2-55 1-4

„ 2 2-10 1-3

„ 3 1-83 —
The nitrogen results are given below, together with those of the sub-

sequent experiments.

In 1891, a poor subsoil containing 0*008722 per cent, of nitrogen

was employed (2"5 kilos., pots 1—7 ;
2*0 kilos., pots 8—13), with

the addition of chalk (5 grams), a mixture of several rich soils

(5 grams), and a nutritive solution containing, among other things,

a little nitrate. The first series comprised the following :—1. Jeru-

salem artichoke. 2. Oats. 3. Peas. 4. Tobacco. 5, 6, 7. Check
experiments. The results were as follows :—1. No flowers, fresh

weight about 17 grams, about 2 litres of carbonic anhydride assim-

ilated. 2. Fresh weight (three plants) 25 grams, height 49 cm.,

6 litres of CO2 absorbed. 3. Flowers formed, height 49 cm., many
nodules on roots, 4 litres of CO2 absorbed. 4. 9—10 cm. high, 4 litres

of CO2 assimilated. The surface of the soils in pots 1—5 was covered

with lower green vegetation consisting of mosses (Bryum and Lepto-

hri/um) and algee (Conferva, Oscillaria, and Nitzschia). The soils of

pots 6 and 7 were practically free from visible growth of any kind.

The nitrogen results given in the table (p. 1023) show that nitrogen

fixation took place in pots 1—4, with higher and lower vegetation,

and in pot 6, with lower vegetation, but not in pots 6 and 7, where
there was no vegetation. Moreover, with regard to pot 5, it was
found that only the upper layer of soil (weighing 56*8 grams, and
including about 1 gram of dry vegetable matter) had gained nitrogen,

i
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the percentage of nitrogen of the rest of the soil remaining practi-

cally the same. In connection with this point, Frank (Landrv.

Jahrh.^ 1888) already admitted that such a gain could be brought
about, but without sufficient evidence. Gautier and Drouin al.'so

found that algae enrich soil in nitrogen, but attributed it to the

absorption of combined nitrogen.

In order to avoid the growth of lower vegetation in the next
experiments, a layer of dry sand was put over the surface of the

soil. The experiments were : Pot 8, check ; 9, barley ; 10, peas
;

11, white mustard; 12, cress; and 13, giant spurrey. The barley

izvew to a height of 50 cm., and assimilated 26 litres of carbonic acid.

The peas produced several flowers, grew to a height of 64 cm., decora-

posed 3" 7 litres of carbonic anhydride, and had many nodules on the

roots. The mustard grew to 55 cm., and decomposed 2*2 litres of

carbonic anhydride. The cress grew to a height of 65 cm., decom-
posed 3 litres of carbonic anhydride, and produced numerous flowers.

The spurrey remained small, 6 cm.

The table, p. 1023, summarisps the whole of the results as far as

nitrogen is concerned, obtained by two methods, direct and in-

direct.

The chief points of interest furnished by the authors' experiments

are the confirmation, by a direct method, in conjunction with the

indirect method, (1) that the Legiuninosop, or at least peas, have the

power of fixing elementary nitrogen, (2) that some of the lower
green plants have the same power, (3) that soils free from visible

growth did not fix nitrogen, and (4) that barley, mustard, cress, and
spurrey did not fix nitrogen when, under the same conditions, peas
did. N. H. M.

Composition and Cultivation of the Jerusalem Artichoke.
By G. Lechar'J'ier (Ann. Agron., 18, 68—91).—Experimental plots

of this crop have been grown at the agricultural station of Eennes
for the six years 1885-90. N^o nitrogenous manure was used. Plot 1

received no manure ; Plot 2, superphosphate equal to 100 kilos.

P2O5 per hectare; Plot 3, potassium chloride equal to 175 kilos. KgO
per hectare ; Plot 4, the same quantities of superphosphate and
potassium chloride, mixed. The crop in 1889 was a failure. The
yields of the other years are summarised below :

—

Tubers. Kilos, per hectare.
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(assimilable potash in the manure, even when the soil is not poor in

total potash, is clearly shown in the above figures. The antlior has
followed the variations in the proportions of mineral ingredients in

stem, leaf, and tuber, in the different years, on the crops of the
differently manured plots, and at different stages of development, by
means of very elaborate analyses. The mean composition of the ash
of the crop on the best manured plot (Plot 4) was as follows :

—
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food at first absorbed being probably used in tlie growth of the

tubers or the development of new ones.

Analysis of the leaves in three stages of development—young and
green, yellow and beginning to wither, old and black—from crops on
the differently manured plots and in the different years, brings out
the following facts:—The green leaves contain twice or even four
times as much potash when potash manures are supplied ; magnesia
is in larger proportion when no potash manure is given ; lime is in

far less proportion in the young than in the old leaves
;
phosphoric

acid is in much greater proportion in the young leaves on all the
plots (17—22 per cent.) than in the yellow leaves (7—14 per cent.)

or the blackened leaves (4— 12 per cent.). In the yellow leaves, the
proportion of potash falls to 1*8—2*4 per cent, on the plots receiving

no potash manure ; whereas, on those receiving potash manure, it is

as high (11—50 per cent.) as in the young leaves.

In the blackened leaves, where no potash was given in manure,
the potash fell to 0*6—0*7 per cent. ; where it was supplied in manure,
there was still 15 per cent. The change from yellow to green of the
leaves is not caused by dryings both containing 70—80 per cent,

water, but by lack of P2O5 or EC2O. These materials being with-
drawn from the leaves at first formed for tuber formation later on,

eventually fall below certain limits (3'48—4*10 per cent, for P2O5 and
3'18—3'36 per cent, for K2O), and when this is the case, these leaves

commenced to turn yellow and afterwards black. On the unmanured
plots, many leaves undergo these changes early in the autumn, if the
soil is deficient in P2O5 or K2O ; when phosphatic and potash manures
are supplied, many more leaves remain green until late in the season.

Phosphate alone being supplied in the manure, the blackened leaves

contained P2O5 6"98 and K2O 1*17 per cent.; potash alone being
supplied, they contained P0O5 1'07 and K2O 15'64 per cent.

The author propo.'-es to make comparative estimations of P2O5 and
K2O in the old and young leaves taken simultaneously from a grow-
ing plant, in order to find out which of these two substances is lack-

ing (in assimilable condition) in the soil ; for some crops (? most) a
similar proceeding would show the presence or absence of sufficient

assimilable nitrogen. The richness of a leaf in mineral matter varies

greatly with the season, the soil, the manures supplied, the stage of

vegetation, and with its position on the stem; these variations are
much greater than are found in tuber or in seed. J. M. H. M.

Kaolin in Arable Soil. By R. Sachsse and A. Becker (Landw.
Veranchs-Stat., 40, 245—255).—Kaolin, when heated in a platinum
crucible so as just to give out liglit, lost 11-04—11 91 and in one case
10'98 per cent, of water; when heated by placing the crucible in
melted saltpetre for two hours, the loss was 1069 per cent. The
silicate so produced had the sp. gr. 2"461, and was decomposed by
evaporating down with dilute hydrochloric acid. The residue, insolu-
ble in acid and in potash, amounted to 11 30—11*90 in the case of
the first mentioned (which lost 11 04—1191 per cent, of water) and
18-6 and 23*48 per cent, where the loss of water had been respec-
tively 10:98 and 10*69 per cent.
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Myelin (containing H,0, 14-27; SiOa, 45-41 ; and AL.Oa, 40-48 per
cent.), when gently ignited, lost 130—13-9 per cent, of water, and
left a residue, insoluble in acid and alkali, only amounting to 2-4 per
cent.

Nacrite (of the composition H2O = 15-65, SiO^ = 44-15, and Al^Og
= 40-85 per cent.), which is said to be entirely soluble in hydro-
chloric acid, was found to be soluble only to the extent of about 50
per cent. After ignition, it dissolved, all except 1*43 per cent.

The above results with kaolin agree batter with the molecular
relation 5AI2O3 : 9S1O2 than with AI2O3 : SiOg.

When the silicate (sp. gr. 2-461) is digested with aqueous sodium
silicate (pota.ssium silicate is almost without action) for an hoar, a
gelatinous substance of the following composition is obtained :

—

SiOo.
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Iodic acid is a slow oxidant, and scarcely useful except for the

estimation of sulphurous acid ; but bromic acid is a useful oxidant,

even in a strongly diluted state. The oxidising action of iodic, or

bromic, acid may be represented by the equation 2HIO3 = H2O + I2

+ O5. 2 mols. of iodic, or bromic acid, which, if brought into contact

with potassium iodide, would have liberated 6 mols. of iodine accord-

ing to the equation 2HIO3 + 10HI = 6H2O + 6I2, give, after reduc-

tion, only 1 mol. of iodine. The diminution in iodine corresponds

with the oxygen of the iodic or bromic acid which has been taken up
by the substance under examination. If now the amount of iodine

liberated by potassium iodide is estimated by sodium thiosulphate,

before and after the action of the reducing agent, the amount of the

latter may be readily calculated.

It is not necessary, of course, to use either bromic or iodic acid in

the pure state, but a solution of the readily obtainable potassium
iodate or bromate, mixed with sulphuric acid, may be used. The test

analyses practised on sulphurous acid and sodium sulphite, also on
nitrites of known strength, are very satisfactory. L. de K.

Separation of Iodine, Bromine, and Chlorine. By C.

ScHiERHOLZ {Monatsh., 13, 1—39 ; compare Field, this Journal, 1857,

234, and /. pr. G/iem., 73).—When each of the three halogens is

present in fair quantity, the author adopts an indirect method, in

which two weighings only are necessary. Two equal volumes of the

neutral solutions, in which the halogens are to be determined, are

measured out, and one of them is accurately titrated with a 1/20
normal silver nitrate solution. The number of c.c. required, a, and
the weight of the silver precipitate, b, are accurately determined.

The second portion of the solution is treated with a few grams of

potassium bromide, and the same volume of the silver nitrate solution

as was required to precipitate the halogens in the first portion, is

added. The solution is boiled for some time, diluted with water, and
the weight, c, of the resulting precipitate, which contains all the iodine,

all the silver, and some bromine, is noted. By means of the three

values a, b, and c, the quantity of each halogen present can be readily

calculated.

If only a small quantity of iodine and bromine is present with
relatively much chlorine, the method of estimation depends on the

facts that silver iodide is insoluble in moderately concentrated solu-

tions of sodium chloride, and that bromine and chlorine can be

separated by distillation with solutions of potassium permanganate
and aluminium sulphate (compare White, Abstr., 1888, 1130). For
the latter process, the author employs a distillation apparatus, con-

sisting of a retort and condenser, and made of glass in one piece, the

last portions of the bromine being expelled by boiling with a little

dilute sulphuric acid. The bromine is absorbed in a flask containing

dilute ammonia, whereby it is converted into ammonium bromide
and probably partly into ammonium hypobromite ; the whole of the

b]"omine is, however, precipitated as silver bromide, on adding
silver nitrate to the solution. This method of separating the iodine

is only available when (say, in a mixture of sodium salts) it is
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present in the prf^portion of not more tlian 1 part of iodide to 6 or 7

of hroraide and 1000 of chloride, under which circumstances, on the

addition of a little silver nitrate, only silver iodide is precipitated,

since silver bromide and silver chloride are soluble in strono^ sodium
chloride solution. If, hovp-ever. more bromide, or more iodide and
bromide, are present than is indicated bv the above-sfiven ratio, it is

best to precipitate and estimate the iodide as palladinm iodide.

In making" the above separations, th^^ author has incidentally^

investigated the solubility of silver chloride, bromide, and iodide in

solutions of the halogen salts of the alkalis, more particularly in

sodium chloride. Such solutions dissolve 4—5 times as much of the

halosren salts of silver at their boiling: point, as at the. ordinary tem-
perature. The concentration of the solution of the halogpn salts of

the alkalis has also a marked effect on the solubility of the silver

compounds; a 10 per cent. sobiHon of sodium chloride and 1 per

cent, solution of potassium iodide dissolving scarcely a.ny recognis-

able quantity of the corresponding silver compounds. The very ofreat

difference between chlorine and iodine is shown both in the relative

solubility of silver chloride and silver iodide, and in the different

solvent power of the halooren alkali salts on silver nitrate, silver

chloride, &c. ; bromine occupying: a position between chlorine and
iodine. For example, 100 grams of sodium chloride or of potassium

chloride in a 90 per cent, solution dissolves hardly a trace of silver

iodide, whilst 100 ^rams of potassium iodide i'^ concentrated solution

dissolves about 90 grams of the salt, and a boilinsr saturated solution

dissolves 4—5 times that quantity. Mixtures of the halogen salts of

the alkalis, in particular proportions, are unable to dissolve ns much,
of the silver salt as each can before admixture. G. T. M.

Analysis of Sodium Nitrite. By G. Luxge (Chem. News, 65,
]o4).—According to the author, both the aniline and sulphanilic acid

methods (compare this vol., p. 751) were in use 14 years ago, but are

tedious, troublesome, and misleading, whereas his own modification

of the permanganate method is rapid, simple, and accurate.

D. A. L.

Estimation of Phosphoric Acid in Fertilisers containing
Cotton-seed Meal. By F. B. Danct (Chem.. News, 65, 162—168,
170—172).—The author shows that the method of dissolving in nitric

acid with a small quantity of hydrochloric acid and precipitating by
molybdate is not applicable for determining phosphoric acid in fer-

tih'sers containing cot^^on-seed meal, inasmuch as. although they dis-

solve readily enough, the solutions do not give up their phosphoric
acid to molybdate, and, therefore, low results are obtained. More-
over, solution in hydrochloric acid and potassium chlorate has proved,
in some instances, inadequate for the purpose. Fusion with equal
parts of sodium carbonate and potassium nitrate gives maximum
results, but takes too long, whilst incineration and subsequent
solution of the ash in nitric acid sometimes gives low results, owing
to the isrnited phosphate not being completely soluble in that solvent

;

this difficulty is apparently overcome by dissolving the ignited residue

3 z 2
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in hydrochloric acid, in which it is readily and wholly soluble. This,

therefore, furnishes a satisfactory basis for a desirable method.
D. A. L.

Testing Metallic Iron for Arsenic. By 0. Sautermrister
{Chem. ZeiL, 15, 1021—1022).—The author, applying the official test

of the German Pharmacopoeia, could ^et no reaction for arsenic even
when O'l g-ram of arsenic trioxide was purposely added. The test

consists in dissolving 1 gram of the metal in dilute hydrochloric acid,

in a Marsh's apparatus, and allowing the hydrogen flame to play upon
a porcelain dish. An examination of the insoluble residue revealed,

however, the presence of arsenic, which had been reduced to the
metallic state. This fact was, indeed, known to Wohler in 1839, but
has since been overlooked.

The test is, however, more satisfactory when about 2"5 grams of

zinc is added to the iron. Although the arsenic does not show at

first, it will be gradually evolved when the hydrogen comes off

briskly. 0*1 per cent, of arsenic in a sample of iron may be detected

in this manner. L. de K.

Wiborgh's Gasometric Method for the Estimation of Carbon
in Iron. By H. v. Juptner (Chem. Centr., 1892, i, 237; from
Osterrungar. Zeit. Berg. Hiitt., 39, 633—.537).—The author recom-
mends several slight alterations in the method of using the apparatus.

J. W. L.

Estimation of Gold, Tin, and Cadmium in Alloys. By W.
French (Chem. News, 65, 133—134).—The following method is

recommended as expeditious and trustworthy. 1 or 2 grams of alloy

is heated with just sufficient hydrochloric acid to dissolve the tin and
cadmium, and the gold is collected and weighed ; the filtrate is

then nearly neutralised with potassium hydroxide, 4 to 5 c.c. of

hydrogen peroxide (10 vols.) added, the whole diluted to about half a
litre, and heated to boiling. In this way the tin is precipitated in a
convenient form, and is washed, dried, ignited, and weighed as stannic

oxide. The solution is evaporated to about half its bulk, and the
cadmium is precipitated at the boiling point by means of potassium
carbonate. D. A. L.

Estimation of Manganese in Iron and Steel. By H. Bubricus
(Chem,. Zeit.., 15, 882).—The author remarks that he has never had
any trouble in determining the end point when titrating manganese
with permanganate, and recommends the following process :

—

10 grams of the iron or steel is dissolved in 50 c.c. of hydrochloric
acid (sp. gr. 1'15), the solution filtered into a 500 c.c. flask, and made
up to the mark. 100 c.c. of the liquid (=2 grams of the sample) is

oxidised with nitric acid, cooled, diluted to 600 c.c, and nearly neu-
tralised with sodium carbonate. The iron is now precipitated with
a very moderate excess of elutriated zinc oxide ; 2 grams of mag-
nesium sulphate is added, and the liquid heated to boiling. On
adding the permanganate, the clear, supernatant liquid first becomes
brownish, but then gradually clearer until at last the pink colour of

the permanganate becomes quite distinct. On account of the great
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dilution of tlie liquid, 0"1 c.c. of permanganate solution must be

allowed for. L. de K.

Analytical Application of Barium and Hydrogen Peroxides.
By E. DoNATH (Chem. Zeit., 15, 1085—1086).—The author's process

of oxidisins: chrome-iron ore by means of barinm peroxide has been
tried by Kinnicut and Patterson, who failed, however, to get satis-

factory results. These chemists, therefore, recommend the addition

of sodium carbonate. The author again asserts that the ore is com-
pletely attacked by barium peroxide alone, provided this is of good
quality. The probable reason why Kinnicut and Patterson's results

were not satisfactory is that their chrome-iron ores were of excep-

tional richness and their barium peroxide of poor quality. The author
has never insisted on performing the oxidation in a porcelain crucible,

but merely remarked that such a crucible may be used.

When sodium carbonate is added, the mass fuses, and is therefore

not so easily removed from the crucible ; moreover, the use of an
alkali causes a portion of the chromium to remain as oxide, which
has to be oxidised to chromate by hydrogen peroxide. The usual
method of estimating the chromic acid by reduction with a ferrous

salt, and estimation of the excess of the latter by permanganate, is,

in the author's opinion, inferior to the plan of estimating it by means
of potassium iodide and sodium thiosulphate.

As regards hydrogen peroxide, this is an excellent oxidant for fer-

rous salts, and its excess is verv readily removed by boiling. It

rapidly oxidises ammonium sulphide without separation of sulphur,

and may be successfully used to oxidise an ammoniacal solution of

arsenic trisulphide before precipitation with magnesia mixture.

L. UE K.

Estimation of Kaolin in Arable Soils. By R. Sachsse and
A. Becker {Landw, Versuchs-Stat., 40, 245—255).— See this vol.,

p. 1026.

Rose's Process for the Estimation of Alcohol. By L. Gruxhut
{Chem. Zeit., 15, 847—848).—A few years ago, Rose proposed a new
process for the direct estimation of alcohol. A small quanti*^y of the
sample is largely diluted with water, mixed with a large excess of

potassium permanganate, and then suddenly mixed with an excess of

strong sulphuric acid. After a few minutes, the alcohol is supposed
to be completely oxidised to carbonic anhydride and water. The
excess of permanganate is destroyed by the addition of a known
quantity of potassium tetroxalate, the excess of which is then in turn
estimated by permanganate. Rose's preliminary experiments were
very satisfactory.

The author has, however, found, as Benedikt did previously, that

the reaction does not proceed regularly on these lines, and that a good
deal depends on the amount of sulphuric acid, which, if added in in-

sufficient quantity, causes a very incomplete oxidation. If, on the
other hand, too much acid is added, an independent decomposition of

the permanganate will set in and the result will be untrustworthy.
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The process cannot, therefore, be recommended for the estimation
of alcohol in technical products. L. de K.

Action of Alkaline Mercuric Cyanide on Maltose, Dextrose,
and Dextrin. By J. A. Wilson (Chem. News, 65, 169).—Alkaline
mercuric cyanide has been said to destroy the optical activity of

dextrotrbicose and maltose, but to leave dextrin nnchangfed. The
author has put this to the test :—10 c.c. each of solutious of these
carbohydrates (= 1 gram of the dry substance) were boiled severally

for two minutes with a slight excess rf a solution of alkaline mercuric
cyanide, containing 12 gram.s of mercuric cyanide and 12 grams of
sodium hydroxide in 100 c.c. of water. The cooled solutions were
acidified with hvdrochloric acid, diluted to 50 c.c, clarified by animal
charcoal, and polarised in a 200 mm. tube. The results show that

the optical nctivity of dextrose is entirely destroyed by this treat-

ment, that of maltose diminished from 4-26 to +9, and that of dextrin
from +.^7*2 to -l-33"5 ;

the dextrin was not quite pure, but not suffi-

ciently impure to account for this loss. D. A. L.

New Reagent for Acetone. By A. Schwicker (Glipm. Zeit., 15,

914).—A mixture of acetone and nqueous ammonia dissolves pow-
dered iodine and gets warm. The liquid becomes turbid, and after

some time deposits iodoform. At the same time, a substance is formed
which is probably an iodine substitution product of acetone, and
which is characterised not only by a puno-ent smell, but also by
exciting a flow of tears. There is no apparent evolution of any gas,

but a little acetic acid is formed. The process, which is not affected

by the presence of alcohol, is carried out as follows :

—

The solution, which must be free from aldehyde, is mixed with a
few drops o^ ammonia and a few drops of IS'/IO iodine solution.

Nitrogen iodide is formed at first, but disappears on shaking and
warming. If acetone is present in not too small quantity, the iodo-

form reaction makes its appearance at this point, and is improved by
the addition of a little more iodine. The characteristic odour is not
p-^eatly obscured by the ammonia. If the nitrogen iodide refuses to

disappear, it may be readily removed by the cautious addition of a
few drops of a very weak solution of sodium thiosulphate.

If traces only of acetone are present, the reaction will still make
its appearance if a little more time be given. The test may be
applied to detect acetone in urine. L. de K.

Estima,tion of Uric Acid. By H. C. Geelmutden (Zeif. anal.

Cliem,., 31, 158—180).—An accurate process for estimating uric

acid in urine is still a desideratum. Salkowski's method of precipita-

tion with ammoniacal silver and magnesium solution is open to the

objection that other nitrogenous substances, especially xanthine and
its congeners, are precipitated with the uric acid. The necessity for

applying a correction for the solubility of uric acid in the final wash
water is a further objection Tsee also Abstr., 1889, 1250). Ludwig's
modification (Abstr., 1886, 102) is no improvement, and introduces

fresh sources of error. The author has sought to employ the precipi-

tation of uric acid by barium chloride as a means of estimation, and
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has obtained proniisin^ results, but is obliged to discontinue the in-

vestigation without bringing the method to perfection. Instead of

weighing the precipitate, it is preferable to determine the nitrogen in

it by Kjeldahl's method. From a solution of sodium hydrogen urate,

the uric acid can be almost absolutely precipitated by adding barium
chloride, heating for half an hour on the water- bath, allowing the

mixture to remain until next day, and filtering off. Solutions contain-

ing as little as 9 milligrams in 100 c.c. give very satisfactory results.

The presence of ammonium chloride or of disodium hydrogen phosphate
or of the two together, is without influence, but free acid or free alkali,

and the latter especially in presence of phosphates, prevents complete
precipitation. The acidity of normal urine has a similar effect, so

that neutralisation is requisite, but this in the presence of phosphates

presents peculiar difficulties. Tf, however, the addition of alkali is

stopped, either when precipitation of earthy phosphates commences,
or when litmus paper wetted with the liquid just remains blue after

drying, precipitation of the uric acid seems to be complete, but other

nitrogenous substances appear to be thrown down, since the results

calculated fiom the nitrogen found come out higher than by Sal-

kowski's method. The excess is the greater, the richer the urine is

in uric acid, and in one case amounted to 70 per cent. On the other

band, the uric acid obtainable from the barium precipitate (in a case

where the barium method showed 0*0059 gram, or 13 per cent, more
than Salkowski's) was 0*00365 gram, or 8 per cent, less than Sal-

kowski's ; neither could it be ascertained that more than traces was
lost. Dilution of the urine leads to lower, but apparently untrust-

worthy results, since a degree of dilution which would not interfere

with a satisfactory estimation if using a pure urate, yet when applied

to urine, reduces the amount of nitrogenous substance precipitated to

a small fraction of that shown by Salkowski's method. The subject

needs and seems to deserve further investigation. M. J. S.

Estimation of Cream of Tartar in Wine Lees. By B. Balli
{(Jhem. Zeit., 15, 989—991).—The author recommends a process
which may at first sight seem rather too complicated for commercial
purposes, but which will be found of great use to makers of cream of
tartar, as it will enable them to calculate the exact amount of hydro-
chloric acid to be added in case the wine yeast has been fermenting,
and so partly changed into normal potassium tartrate or, as may also

happen, into a mixture of potassium hydrogen tartrate and potassium
carbonate.

The process may be briefly described as follows :—It consists of

two separate analyses. 1. The analysis proper. The cream of tartar
is extracted by boiling water and so exposed to the action of the
carbonates. The portion acted on by the potassium carbonate is

completely changed into normal tartrate, whilst that acted on by
calcium carbonate is to the extent of one half changed into normal
Tartrate. By neutralisation with potash or soda, the remaining, per-
manent cream ot" tartar is also made into a soluble normal tartrate,

which may then be estimated as potassium hydrogen tartrate by the
addition of acetic acid. The result will be, constant cream of tartar
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4- ^ loss caused by the calciuTn carbonate + total loss caused by-

potassium carbonate. 2. The check analysis. The object is the esti-

niition of the amount of pre-existing, or subsequently formed, potas-

sium normal tartrate, also the loss caused by the carbonates. The
(jream of tartar is dissolved in boiling 'water, and is, of course, acted
on by the carbonates. On cooling, the constarit cream of tartar-

practically crystallises out, and the mother liquor retains normal
)>otassium tartrate, which may be precipitated as the acid salt by
the addition of acetic acid. The result will show, | the loss caused by
the calcium carbonate + the loss caused by the potassium carbonate.
The difference between the chief and the check analyses gives the

constant bitartrate, or, plainly put, the amount of cream of tartar

obtained by a single crystallisation. L. de K.

Detection of Margarin in Butter. By H. Rodewald (Landw.
Versachs-Stat., 40, 265—275).—Butter and margarin differ only in

their quantitative composition, their qualitative reactions, volatile

and insoluble fatty acids, combination with iodine, and refractive

property being common to both. The usual process consists in com-
paring the numbers obtained with the minimum and maximum
numbers of natural butter. The method is uncertain when the results

fall beyond these numbers, inasmuch as other minimum and maxi-
mum numbers may be found for natural butter. More difficult cases

occur when the results given by a sample (known to be probably
adulterated) fall within the numbers obtained with pure butter.

The object of the present paper is to indicate how, in such cases, the

probability of adulteration may be established arithmetically from all

the results. The numbers obtained by Schrodt and Henzold with
pure butter are employed.

In the case of large additions of margarin, the estimation of insoluble

fatty acids gives the most certain results. The methods next in

value are the estimation of volatile acids and the refractive exponent.

The worst kind of adulteration is, when all the butter is mixed
with a little magarin (10—15 per cent.), but butter so adulterated

would always be liable to suspicion. N. H. M.

Analysis of Beeswax. By C. Mangold (Chem. Zeit., 15, 799

—

800).—Owing to the great fluctuation of the acidity, saponification,

and iodine numbers of genuine yellow beeswax, adulteration with
less than 6 per cent, of paraffin or ceresin is almost beyond detection.

A process has been worked out by A. and P. Buisine, which the

author thought was well worth trying. It is based on the decom-
position of wax soap by hot potash-lime, which does not act on the

paraffins, but decomposes the fatty matter with elimination of hydro-

gen, which serves as a measure of their amount. The paraffins may
be extracted from the residue.

The author's investigations practically confirm those of Buisine,

but he now recommends the following process :—2 to 10 grams of the

wax is saponified by melting it with powdered potash-lime, the reac-

tion being aided by stirring with a glass rod. After complete cooling,

the soap is powdered, and intimately mixed with three times ity



AXALYTICAL 0HEM1IS1 RY. ]035

weight of potash-lime, and the powder transferred to a thick- walled,

pear-shaped bulb-tube, which is heated for three hours at 250° in a

mercury bath contained in an iron vessel. This is provided with a

lid, which screws on air-tight, and is pierced with four apertures

through which pa^s air-tight, respectively, the pear-shaped bulb, a
thermometer, a thermostat, and a long tube open at both ends to

condense aiiy mercury vapour. A tube connects the pear-shaped bulb
wnth a Hofmann's burette, in which the hydros;-en is measured.
The author's process is, however, more particularly directed to the

estimation of the paraffins. After three hours, when no more gas
will be given off, the residue is powdered, and to prevent any loss the

bulb-tube is also broken up, and the whole is extracted with light

petroleum in a Soxhlet's apparatus. The petroleum is distilled off,

and the residual paraffin dried at 110° and weighed. On applying
the process to yellow beeswax of undoubtedly genuine origin, the

amount of natural hydrocarbons was found to vary from
1102 to 14*7 per cent., although in practice the average amount may
be put down as 135 per cent.

A sample of Transylvanian wax, tested by the author, had an
acidity equivalent of 16'66, and a true saponification number of 56*02,

which pointed to adulteration with paraffin, or a similar substance.

Analysed by the author's method, the percentage of hydrocarbons
came, indeed, to 28"12, corresponding with 17 percent, of adulter-

ation, calculated on the original sample. A sample of wax, which had
been purposely adulterated with 8 per cent, of paraffin, showed on
analysis 7'4 per cent.

The amount of hydrocarbons in samples of white wax varied from
1093 to 1548 per cent., but the purity of some of the samples was
rather doubtful. L. DE K.

Estimation of Oil of Mustard. By A. Schlicht (Zeit. anal.

Chem., 30, 661—665).—In the course of a study of the decomposi-
tion of potassium myronate, a method of estimating allylthiocarbimide

in presence of water became necessary. Foerster's method, which
consists in converting the compound by ammonia into thiosinamine,

and this into sinamine and mercuric sulphide b}' boiling with
mercuric oxide, gives low results. So also does the method of

Dircks (Abstr., 1883, 245), which moreover requires much time.

The following modification is, however, both simple and trustworthy.

The mustard oil is shaken for some time in a corked flask with a
mixture of 20 parts of potassium permanganate and 5 parts of potas-

sium hydroxide (both of which must be free from sulphates), and
the mixture is finally heated nearly to boiling. The whole of the

sulphur is thus oxidised to sulphuric acid. After slight cooling,

5 CO. of alcohol is added for every gram of permanganate used.

This completes the precipitation of the manganese present. The
mixture is coriipletely cooled, largely diluted, made up to a known
volume, and filtered. A measured portion of the filtrate is slightly

acidified with hydrochloric acid, and treated with a solution of iodine
in potassium iodide until a feeble yellow colour remains even after

warming. This reproduces any sulphuric acid which has been
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reduced by the aldehyde, and also removes the aldehyde itself.

The sulphuric acid is now determined by barium, and the weight of

barium sulphate multiplied by 0'42492 gives the amount of mustard
oil. Test analyses gave results varying from 99*74 to 99*95 per cent

M. J. S.

Picric Acid as a Test for Guanidine. By 0. Prelinger
{Monatsh., 13, 97—100).—See this vol., p. 950.

Specific Gravity of Fibres. By De Chardonnet (Compt. rend.,

114, 489).—The values for the specific gravity of fibres as determined
by Vignon's method (this vol., pp. 254, 645) are too low, as the air is

no+. completely expelled from their interstices.

A more trustworthy method consists in mixing the silk, cut into

pieces not more than 1 mm. long, with a solution of cadmium boro-

tungstate of about the same specific gravity, and exposing the mixture
to a vacuum and atmospheric pressure alternately for some hours, to

ensure that the fibres are completely permeated with the liquid.

Water or concentrated solution of the above salt is then cautiously

added until the cloud of fibres remains permanently suspended in the

liquid. The specific gravity of the liquid and solid must then be equal,

and hence by taking the specific gravity of the filtered liquid, the

required figure is obtained.

The values thus obtained for raw and refined silk are 1*66 and
1-43 respectively. Jn. W.

Specific Gravity of Silk. By L. Vtgnon {Compt. rend., 114,
603—605).—A reply to de Chardonnet. The author finds that exposure
to reduced pressure under benzene for 10 minutes removes all the

gas, and no alteration in sp. gr. is produced by exposure to reduced
pressure for three days. The higher results obtained by de Chardonnet
are due partly to the mechanical treatment to which the silk was
subjected, and partly to the use of strong solutions of metallic salts

for the determination of the sp. gr. The author finds by direct ex-

periment that the silk absorbs saline matter from these solutions.

C. H. B.

Colour Reactions of the Proteid Precipitate produced by
Potassium Ferrocyanide. By H. Winternitz (Zeit.physiol, Chem.,

16,439—444; compare Abstr., 1891, 1130).—The precipitate produced
in a proteid solution by the addition of potassium ferrocyanide is a
very delicate reaction; it is given by a solution containing only

1 part of the proteid in 50,000. It is not, however, an absolute proof

of the existence of proteid in such investigations, for instance, as the
question of the presence of proteid in normal urine. It is then
necessary to test the precipitate by means of the various colour

reactions for proteids. Of these, that given by Millon's reagent is the

most delicate. The precipitate also gives the Adamkiewicz reaction,

the xanthoproteic reaction, Liebermann's reaction, and the reaction of

Max Schultze (with concentrated sulphuric acid and a drop of dilute

cane-sugar solution J. It does not give Frohde's reaction (blue colour

with sulphuric acid containing molybdic acid, AnnaleUj 145, 376).

W. D. H.
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Colours and Absorption-spectra of Thin Metallic Films and
of Incandescent Vapours of the Metals : Electrical Volatility.

By W. L. Dudley (Amer. Chem. J., 14, 185—190.)—The author
describes a number of methods he has employed in the preparation of
thin metallic films, and gives a table comparing the colour of metals
by transmitted light with that emitted by their incandescent vapours.
A thin coherent film of metal usually transmitted light of a colour
remarkably similar to that emitted by its incandescent vapour, and if

the films were perfect and continuous there would, in all probability,

be no exceptions. The colour of the incandescent vapour of a metal
is the resultant of the colours of the various rays emitted, and
depends on the number and intensities of the rays, and the colour can
therefore be fairly predicted on examining a table of wave-lengths
and relative intensities of the spectral lines of the metal.

The author further observes that if the order of the electrical

volatility of the metals, as given by Crookes, be compared with
Lothar Meyer's curve of atomic volumes, it will be found that the
volatile metals lie at, or near, the minima of the curves, close together
on the ascending sides in the periods lY, V, and YII, alternating
from one to the other. Magnesium and aluminium, which are prac-
tically non-volatile, lie on the descending side of period III. Aln-
mininm, which is less difficult to volatilise than magnesium, is

nearer the minimum of the curve. G. T. M.

Laws of Electrolysis. By A. Chassy (Compi. rend., 114, 998

—

1000).—In order to avoid exceptions, the author proposes to sub-

stitute the following statement for the statements of Faraday, Bec-
querel, and Wiedemann :

—

When any substance ichatever is electrolysed,

there is alicays liberated an equivalent of hydrogen or the corresponding

quantity of the electro-positive radicle. He finds that in the electro-

lysis of potassium ferricyanide there are liberated K3 and FeCye ; with
sodium nitroprusside, Na3 and FeOy5N02 ; whilst with basic ferric

nitrate Feo03,2N'205, the products are Fca and 2^305 + O3.

C. H. B.

Thermoelectric Phenomena at the Contact of Two Electro-
lytes. By H. Bagaed (Compt. rend., 114, 980—982).—A thermo-
electric couple consisting of two electrolytes, such as dilute sulphuric

acid and a solution of zinc sulphate, or dilute sulphuric acid and a
solution of cupric sulphate, shows variations with the temperature
similar to those observed with a couple iormed by an amalgam and an
electrolyte. With the zinc sulphate, the E.M.F. at first increases

with the temperature, attains a maximum and then decreases ; with
cupric sulphate the E.M.F. increases, reaches a maximum at about
40°, then at 70° becomes nil, and afterwards again increases.

C. H. B.
VOL. LXii. 4 a
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Separation of Precipitates at the Boundary of Electrolytes.

By G. KiJMMKLL (A7in. Fhys. Chem. [2], 46, 105—112).—Faraday
showed that if in the two limbs of a (J -tube layers of pure water are

placed above a saturated solution of magnesium sulphate in such a
manner that the two liquids do not mix, and a current then passed,

a separation of a precipitate of magnesium hydroxide occurs at the
boundary of the magnesium sulphate solution, and the water which is

below the negative electrode. Herrmann (Gutting. NacJi., 1887,

342) found that zinc sulphate could be substituted for magnesium
sulphate. The author has repeated these experiments, but in place

of using solutions of the metallic sulphates in water, has found it

convenient to make use of solutions prepared with gelatin, which
solidify on cooling. The gelatin does not interfere with the occur-

rence of the phenomenon, while at the same time the admixture of

the salt with the pure water, which otherwise is difficult to prevent,

may be avoided. With solutions prepared in this manner it was
possible to examine the behaviour of a number of different sulphates,

but only with those of magnesium, zinc, cadmium, and aluminium
was the occurrence of a precipitate observed. The separation of the
hydroxide always takes place first at the negative electrode, the
appearance of the precipitate at the boundary of the two liquids

being of later occurrence. By suitable modifications in the method
of carrying out the experiment it was ascertained that the phe-

nomenon is due to the solid particles being carried mechanically from
the negative electrode through the feebly conducting water by the

electric current. H. C.

Electrical Conductivity of Substances in Mixed Solvents.
By S. Arrhenius (Zeit. physikal. Chem., 9,487—511).—When a por-

tion of the water in the aqueous solution of an electrolyte is replaced

by a non-electrolyte, such as alcohol, so that the total volume remains
unchanged, the electrolytic conductivity of the solution diminishes.

If the quantity of non-electrolyte added (x), does not reach more
than 10 per cent, the conductivity of the solution may be expressed

by the formula I = u 1 — ^ a?
1

, where lo is the conductivity of the

pure aqueous solution, and a an empirical coefficient.

The author has investigated 55 different electrolytic solutions with
regard to the influence on their conductivity of six non-electrolytes

(methyl alcohol, ethyl alcohol, isopropyl alcohol, ether, acetone, and
cane sugar), the strengths of the solutions and the quantities of non-
electrolyte added being varied. The decrease of the conductivity
brought about by the addition of 1 per cent, by volume of the non-
eiectrolyte (a) depends on the nature both of the electrolyte and of

the non-electrolyte, varying between 1*5 and 4 per cent, of the con-

ductivity of the pure aqueous solution. As the concentration of the
electrolyte increases, a is in general the greater ; and the variability

of a with the concentration is such that it is smaller, the greater the
degree of dissociation of the electrolyte is.

The diminution of the conductivity by the addition of a non-
electrolyte is partially due to the increase of the fluid friction of the

J
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solution, whicli lowers the speed of tlie ions. In the case of sub-

stances that are strongly dissociated (most salts, and strong acids

and bases), the diminution is due almost entirely to this cause, and
the relation between it and the increase of fluid friction may be
expressed by the formula 1000a = + lOOOC (A — 1), where A
is the fluid friction (compared to that of water as unity) of a solution

with 1 per cent, of the water replaced by the non-electrolyte, and C
and C are constants, which are the same for various groups of elec-

trolytes. Here the addition of the non-electrolyte does not alter the
degree of dissociation. On the other hand, when the dissolved sub-

stances are only feebly dissociated, the addition of the non-electrolyte

not only diminishes the speed of the ions but also diminishes their

number. This diminution of the degree of dissociation is greatest

with non-electrolytes that contain no hydroxyl groups, becoming less

as the number of hydroxyl groups in the molecule increases.

Temperature has only a slight influence on the proportional dimi-

nution of the conductivity, this diminution, however, becoming
always smaller as the temperature rises.

The author indicates how to correct the observed conductivity of a
solution for fluid friction, so as to reduce the value obtained to that in

a liquid whose fluid friction is equal to that of pure water; and,

finally, points out the method of applying his results to the determi-
nation of the ash in sugar solutions (molasses) by means of observa-

tions on the electrolytic conductivity. J. W.

Mechanical Determination of the Boiling Points of Com-
pounds with Complex Terminal Substitution. By Gr. Hinrichs
{Compt. rend., 114, 1272—1274).—The connection between the boil-

ing points of compounds and the moment of inertia of the molecule
round its natural axis of rotation has already been shown by the

author in former papers. The application of the general formulae

obtained to the special case of the change of the normal parafiins into

alcohols, and of the alcohols into the corresponding acids, is here

considered. In a chain of n carbon atoms, the substitution of the

mass /i for hydrogen will bring about an alteration of the boiling

k
point At ^= - Sytti/-, or the rise in the boiling point of a normal

paraffin produced by complex terminal substitution is proportional to

the sum of the reduced moments introduced, and inversely propor-

tional to the number of carbon atoms in the paraffin. Jc is not, how-
ever, absolutely constant, but its value generally is proportional to

the ordinate 7/2 of the parabolic curve for the boiling points of the

paraffins {Coiyipt. rend., 112, 1128). H. C.

Mechanical Determination of the Boiling Points of Alcohols
and Acids. By G. Hinrichs (Comjpt. rend., 114, 1367—1370).

—

Application of the formula obtained in a former paper (see preceding
abstract) for the determination of the boiling points of alcohols and
acids from those of the paraffins from which they are derived. The
calculated values are found to agree well with those observed, and

4 a 2
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the author predicts a boiling point of 212'4° for the normal nonyl
alcohol. H. C.

Hydrogenation of Closed Rings : Constitution of Camphoric
Acid. By F. Stohmann and C. Kleber (/. pr, Chem. [2], 45,
475_499; compare Abstr., 1891, 376, 1146) .—Methyl dicarhoxy^

glutarate^ CH2[CH(COOMe)2]2, is prepared in like manner to the

ethyl derivative (Abstr., 1888, 1061) ; it crystallises in large, brilliant

prisms, melts at 48—48*5°, and dissolves easily in the usual organic

solvents.

Methyl trimethylenetetracarhoxylate (1, 1, 2, 2), ^^^'^p^r^r^rJyr (^

is obtained from methyl dicarboxyglutarate by dissolving it (1 mol.)

in a little absolute methyl alcohol, adding sodium methoxide (2 mols.),

cooling, and shaking with bromine (1 mol.). The methyl alcohol is

then evaporated off and the liquid poured into water, whereby the

new salt is separated. It crystallises in large prisms, and melts at

71 "5—72°. When heated v/ith fuming hydrochloric acid as long as

methyl chloride is evolved, it yields the free acid which melts with
evolution of carbonic anhydride at 215° (Abstr., 1890, 879).

Trimethylenedicarboxylic acid (1, 2) melts at 139° (compare
Abstr., 1884, 992) ; the 1, 1 acid melts at 138-5—139° (Abstr., 1884,

832 ; Trans., 1885, 810). Tetramethylenetetracarboxylic acid (1, 1,2, 2)
melts at 138° (Trans., 1887, 22). Tetramethylenedicarboxylic acid

(1, 1) melts at 158° (Trans., 1887, 5). Pentamethylenedicarboxylic

acid (1, 2) melts at 161° (Trans., 1887, 244).

The table (p. 1041) shows the results of the author's calorimetric

determinations on the above and other ring compounds ; a few of the

numbers have appeared before (Abstr., 1889, 1097; 1890, 100; 1891,

376), but are here repeated for the sake of coherence.

Each division in the table (excluding camphoric acid) represents

successively the di-, tri-, tetra-, penta-, and hexa-methylene rings. It

will be noted that the heat of combustion of the first member of each

division does not increase over the one preceding it by 156*6 Cal. for

the addition of CH2, as is the case with homologues in the acetic

series, even if maleic acid be taken as the first member instead of

fumaric acid. Further, the difference between the observed heat of

combustion and that calculated on the basis of 156*6 Cal. increase in

the case of the second and third members of the series is positive

(4-6'9 and +9*2 respectively when fumaric acid is the first mem-
ber), whilst in the case of the fourth and fifth it is negative (— 18'9'

and —17*5 respectively), showing that more energy is consumed in

closing the tetra-, tri-, and di-methylene rings than in closing the

penta- and hexa-methylene rings.

When the numbers are compared for each addition of Hg, it will be
noted that this addition, or, in other words, the opening of the ring

to this extent, causes the following mean increase in the heat of com-
bustion in Cals. :—In the dimethylene ring, 35*9

; in the trimethylene

ring, 31*9 ; in the tetramethylene ring, 29'1 ; in the pentaraethylene

ring, 52'9
; in the hexametbylene ring, 54'7. The numbers that go to

make up the mean for the dimethylene ring are not very concordant
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Siibstaiice.

Fumaric acid

Pimethyl fumarate

Maleic acid

Succinic acid

Dimethyl succinate

1, 1 - Trimethylenedicarboxylic

acid

1, 2 - Trimethylenedicarboxylic

acid

1, 1, 2, 2-Trimetliylenetetracarb-

oxylic acid

1, 1, 2, 2-Tetramethyl tri-

methylenetetracarboxylate . .

.

Glutaric acid

Methyl dicarboxyglutarate ....

1, 1-Tetramethylenedicarboxylic

acid

1, 2-Tetramethylenedicarboxylic

acid

Adipic acid

1, 2-Pentamethylenedicarboxylic

acid

Pimelic acid

Cis-hexahydroterephthalic acid.

.

Fumaroid-hexahydroterephthalic
acid

Suberic acid

Camphoric acid

Formula.

C4H4O4

C4H404
C4H604
C6H10O4

C5H604

C5F604

CiiHiiOg
C5H8O4
CiiHieOg

C6H8O4

^6^304
C6H10O4

CrHio04
C7H12O4

C8H12O4
C8H12O4
C8H14O4

C10H16O4

Mole-
cular

weight.

116
144
116
118
146

130

130

218

274
132
276

144

144
146

158
160

172
172
174

200

Heat of

combustion
at constant
pressure.

Cal.
320-1
664-7
326-3
356-8
703-6

483 -2

484-1

483-0

1170 -4

515-0
1202 -2

642-4

642-5
668-9

776-0
828-9

928-6
929-5
983-7

1244-3

Heat of

forma-
tion.

Cal.

193-9
175-3
187-7
226-2
205-4

193-8

192-9

382-0

34G-6
231 -0

383-8

197-6

197-5
240-1

227-0
243-1

237-4
236-5
251-3

247-1

among themselves, nor do they agree well with the numbers which
the authors have previously obtained for ethylenic linking (Abstr.,

1891, 376). On. the other hand, those for the hexamethylene ring

are fairly constant between 54 and 55. The mean energy lost by the

addition of H2 is, in Cals :—33'1 for the dimethylene ring; 37'1 for

the trimethylene ring ; 39*9 for the tetramethylene ring ; IG"! for the

pentamethylene ring ; and 14'3 for the hexamethylene ring.

The structures which have been ascribed to camphoric acid are :

—

(1) An open chain with one ethylenic linking (Kekule)
; (2) a de-

rivative of tetramethylenedicarboxylic acid (Ballo-Briihl)
; (3) a

ketoxycarboxylic acid (Friedel)
; (4) a hexamethylene derivative of

various structure (a, Wereden ; b, Oddo ; c, Kachler ; d, Armstrong
;

e, the authors). The authors have calculated the heat of combustion
of camphoric acid on the basis of each of the formulae which have
been given (for which see the authors quoted), and find that their
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experimental number agrees most closely with the number calculated

for Armstrong's formula. The figures are as follows, the bracketed
numbers referring to those given above:—Calculated (I) 1255'7

;

(2) 1268-9; (3) 1257-1; (4) a, 1242-2; 6,1241-9; c,1244-7; d,

1244-1 ; e, 1242-0. Found, 1244-3. A. G. B.

Thermal Function of Phenol. By de Forcraxd (Gompt. rend.,

114, 1010—1012).—Pure sodium and potassium phenoxides were ob-

tained by mixing a solution of sodium or potassium ethoxide in excess

of alcohol with an alcoholic solution of phenol, evaporating to dryness
in a current of hydrogen, and heating at 135° in order to expel the
last traces of alcohol. The sodium compound forms a hard, white
crystalline, deliquescent mass, and the potassium compound is similar,

but is always slightly coloured.

The thermal results were as follows :

—

Heat of dissolution C6H,]N'aO between 13° and 16' = +9-35 Cal.

„ ,, C6H5KO „ ,, +7-13 „

CeHeO diss. + NaOH diss develops + 7-96 „

CeHeO „ + KOH „ „ +8-20 „

CeHgO sol. + Na sol. = CgHsXaO sol. +
H gas develops + 39-10 Cal.

CeHeO sol. + NaOH sol. = CeHsNaO sol.

+ H2OS0I „ +7-23 „
CeHeO sol. + K sol. = CeHsKO sol. + H

gas „ +46-28 „

CeHeO sol. + KOH sol. = CeHsKO sol. +
HoOsol „ +12-41 „

The thermal value of the ordinary phenolic function ( + 39-10 Cal.)

is therefore little greater than that of glycol or erythritol, and is

lower than that of glycerol. Even taking into account the exaggera-
tions of the value of the first alcoholic function arising from the
causes explained in former papers, phenol approaches more nearly to

the alcohols, and more especially to the tertiary alcohols, than to the
acids. The value for phenol, +39-10 Cal. is, in fact, almost identical

with the mean ( + 39-03 Cal.) of the values of trimethylcarbinol and
acetic acid. C. H. B.

The Heat of Dissolution of Gases in Liquids. By S. U.
Pickering (Phil. Mag. [5], 34, 35).—Various substances, of which
the heat of vaporisation was known, were dissolved as liquids in water,
acetic acid, and benzene separately, and thence their heat of dissolu-

tion in the gaseous condition was calculated. The values obtained
were in all cases considerable, 5500 to 14000 cal. per gram molecule,
showing that there is a considerable loss of potential energy, even
when gases dissolve in liquids (to form solutions which are non-elec-

trolytes), and that the dissolved substances cannot be present in a
condition analogous to that of a free gas. The heat evolved depends
on the nature both of the solvent and of the dissolved substance, and
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no numerical relations between the values in the various eases was
observed. With water as a solvent the heat evolved is generally
greater than with acetic acid or benzene, thus agreeing with the
known tendency of water to form molecular compounds. The author
then answers seriatim the criticisms which J. Walker passed (this vol.,

p. 264), on his freezing-point determinations and on his arguments
against the dissociation theory. S. U. P.

Density of Liquefied Gases and their Saturated Vapours
and Critical Constants of Carbonic Anhydride. By E. H.
AmaCtAT (Gompt. rend., 114, 1322—1326).—Discussion of the carves
given in a former paper (this vol., p. 934) for the densities of liquid

carbonic anhydride and its saturated vapour. H. C.

Volume Lag and its Bearing on Molecular Constitution.
By C. Baeus (Amer. Ghem. /., 14, 191—202).—In studying the re-

lation between melting point and pressure, it was found that the
pressure necessary to solidify a substance was decidedly greater than
the pressure at which it again passes into the liquid state. At first

it seemed that the differences so obtained might be referred to heating
effects on compression and to cooling on expansion, bat the magnitude
of the interval obtained is often too large for this interpretation. If

the maximum pressure at which the substance just remains liquid,

persistently exceeds the minimum pressure under which it jast re-

mains solid, then the observed phenomenon is a true volume lag

(hysteresis).

The author assumes, in explanation of the above fact, the existence of

cohesive affinities among the atoms, which are of the same nature as

those which are active in effecting chemical combination. Change of

state of aggregation is brought about by, and is evidence of, a corre-

sponding change of the cohesive valency in one or more of the consti-

tuent atoms of the substance. It is shown that this view is in keeping
with many physical and chemical properties of sabstances in addition

to that which is noted above. H. C.

Absorption Coefficients of Gases. By F. Heneich {Zeit.

physikal. Ghem., 9, 435—443).—The author has recalculated the

temperature equations for the absorption coefficients of gnses by means
of the method of least squares from Bunsen's experiments. His re-

sults are as follows :

—

Nitrogen in alcohol

—

C = 0-12637 - 0-00042813^ + 00000063046r

Hydrogen in alcohol

—

C = 00693 - 0-00016654^ -|- 0-0000017445P

Butane in water

—

C = 0-030827 - 0-00092585^ + 0-00002038 if-

Carbon monoxide in water

—

C = 0-032784 - 0-000g0094r+ 0-000015872^-
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Methane in water

—

C = 0-05473 - 0-0012265^ + 0-000011959^2

Methane in alcohol

—

C = 0-522745 - 0-00295882^ + 0-0000177001^2

Ethane in water

—

" Methylgas "

C = 0-085576 - 0-0030389^ + 0-00004979^2

" Aethylwasserstoff "

C = 0-0939012 - 0-0034106^ + 0-0000547035^2

Ethylene in water

—

C = 0-25487 - 0-0088312^ + 0-00017417^2

. Ethylene in alcohol

—

C = 3-5846 - 0-056153)^ + 0-00062369^2

Carbonic anhydride in water

—

C = 1-7326 - 0-066724^ + 0-0012394f-

Carbonic anhydride in alcohol

—

C = 4-3294 - 0-094261/5 + 0-0012354^2

Nitrous oxide in water

—

C = 1-30263 - 0-046254^ + 0-00072154^-

Nitrons oxide in alcohol

—

C = 4-1902 - 0-074389)5 + 0-00078226f-

Nitric oxide in alcohol

—

C = 0-31578 - 0-003469^ + 0-00004827^^

Hydrogen sulphide in water

—

C = 4-4015 - 0-089117/5 + 0'00061954^-.

The probable errors of these equations are much less than those of

the equations given by Bunsen. J. W.

Viscosity of Aqueous Salt Solutions. By C. Lauenstein (Zeit.

pJiysikal. Ghem., 9, 417—434).—The author has determined the

viscosity of aqueous solutions of a large number of the sodium salts

of organic acids. The temperature chosen was 25°, and the solutions

investigated were ^, 5, ^, and \ normal. The method of measurement
was that described by Ostwald (Lehrhuch, 2nd ed., 1, 550). The co-

efficient i] varies in very many cases with the dilution according to

the formula of Arrhenius, y = A" (where A is a constant depending
on the nature of the dissolved substance, and n is the number of

gram equivalents per litre) ; but in other cases, tor example, the

salts of the aromatic acids, the formula gives results which agree

badly with experiment.

Certain regularities would seem to exist between the value of //

for a given dilution of a sodium salt and the composition and con-

stitution of the salt radicle. These regularities, however, are not of
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SO strict a nature as those observed in the case of the electric con-

ductivity of the acids themselves, and are subject to many exceptions.

J. W.
Theory of Solutions. By J. H. Van't Hoff (Zeit. physikal.

Chem., 9, 477—486).-^The author replies in this paper to some ob-

jections raised by Lothar Meyer against the osmotic pressure theory
of solution. He shows that the osmotic pressure of a given solution

is independent of the membrane, provided that this is really semi-
permeable ; and that the divergence of many of Adie's numbers
(Trans., 1891, 344) from those required by the theory, is due to the

partial permeability to the dissolved substances of the copper ferro-

cyanide membrane employed. He expresses complete indifference as

to the mechanism of osmotic pressure. J. W.

The Cryoscopic Behaviour of Weak Solutions. Part II.

Sodium Chloride and Copper Sulphate. Part III. Calcium
Chloride and Nitrate. Part IV. Alcohol, Cane Sugar, Ether,
and Urea. By S. U. Picketing (Ber., 25, 1314-1324, 1590—1599,
1854-1865).—Part II. Series of results with calcium chloride and
copper sulphate were examined in the same way as in the case of the
results with sulphuric acid (this vol., p. 678). Values calculated ac-

cording to the conductivity when compared with the experimental
values up to a depression of 1"66°, show a mean difference 374 times
greater than the ascertained experimental error in the case of sodium,
chloride, whilst in the case of copper sulphate the discrepancy is far

greater. On the other hand, a four-curve drawing which the author
considers represents the results with sodium chloride, attributes an
apparent error to the points agreeing exactly with the experimental
error, and a similar result is obtained in the case of copper sulphate.

The bridging over of any of the " breaks " in these figures increases

the apparent error beyond legitimate limits.

Part III. Calcium chloride and nitrate.—Owing to the absence of

data, the values for the calculated freezing points could not be ob-
tained in these cases, but they could scarcely agree with the observed
values in the case of calcium chloride, since the molecular depression
with this salt was found to diminish generally with dilution, whereas
supposed dissociation, and, consequently, the calculated molecular
depression, must increase with dilution. In both cases it is shown
that the author's interpretation of the results as curvilinear figures

with breaks in them, agrees exactly with the magnitude of the ex-

perimental error, though this magnitude is very different in the two
cases. The method is described by which the constant error, due to

some of the solvents having separated before the freezing point, is

observed when the " crystallisation " method is adopted ; it consists in

comparing the results given by this method with those given by
determining the final melting point, as indicated by the rates at which
the temperature of a partially crystallised solution rises before and
after complete redissolution. The error was found to be 3'44 per
cent, of the observed depression.

Part IV. Alcohol, cane sugar, ether, and urea.—Tlie results with
alcohol (up to a depression of IG"") indicated the existence of one



1046 ABSTRACTS OF CHEMICAL PAPERS.

break, those with cane sugar two breaks, those with ether one break,
and those with urea, none. The drawings made in accordance with
these indications agreed exactly with the ascertained experimental
error in each case, though this varied from 0'00050° to 000256° in
different cases. The omission of any of these breaks, as in other cases,

produces figures representing the existence of errors much greater
than the known experimental errors, and the insertion of an imaginary
break where none exists, does not improve the agreement with the
experimental errors to any appreciable extent. A less complete ex-
amination of the results with cane sugar has been previously pub-
lished (this vol., p. 109). The molecular depression with alcohol
increases at first and then diminishes as the strength increases, with
sugar it increases throughout, with ether it increases and then di-

minishes, whilst with urea it diminishes throughout. S. U. P.

Partially Miscible Solutions. By H. Pfeiffer {Zeit. pMjsikal.
Chem., 9, 444—476).—When 20 c.c. of amyl alcohol, 20 c.c. of ethyl
alcohol, and 329 c.c, of water are shaken up together at the ordinary
temperature, the mixture separates after a time into two layers. At
39*80" it remains perfectly homogeneous. If, instead of 32*9 c.c. of
pure water, an equal volume of a dilute salt solution is added, the
temperature at which the mixture no longer separates into layers is

changed. Thus, for decinormal solutions, the following results M-ere

obtained, T representing the temperature of liomogeneity for the
solutions, and t that for pure water :

—



GENERAL AND PHYSICAL CHEMISTRY. 104T

The author also made observations on the miscibility of various
substances with water at different temperatures. Thus, the quanti-
ties of water given in the followinc^ table were added to mixtures of
amyl and ethyl alcohol (whose composition is indicated by the first

and second columns) before any milkiness appeared in the liquid :

—

Amyl alcohol.
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Ill contains a and fi in equivalent proportions ; IV is obtained from
a mixture containing excess of a, and V from a mixture containing

excess of /3. The numbers in the columns express parts bj weight in

100 parts of solution :

—

Solution.
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zinc chloride, cupric cliloride (very slight admixture), chromic
chloride (in acid solution, violet). Magnesium chloride and alu-

minium chloride do not mix with ammonium chloride, as is indicated

by the perfectly isotropic character of the crystals obtained.

Ammonium bromide does not form mixtures with any of the
bromides corresponding with the chlorides mentioned above, nor does
ammonium iodide with the corresponding metallic iodides. The
nitrate and sulphate behave similarly. Methylammonium chloride

does not mix with ferric chloride.

Potassium, rubidium, C86sium, sodium, thallium, and silver chlor-

ides do not form mixed crystals with ferric chloride. On the other
hand, lithium chloride can mix with ferric chloride, but not with
cupric or cobalt chloride.

The author considers the double refraction observed in the mixed
crystals to be due, for the most part, to internal tension, but also, to
some extent, to the enclosed birefringent metallic chlorides.

In the second portion of this paper, the author discusses the
position of tellurium in the periodic system, and maintains his sug-
gestion (Abstr., 1891, 1152) that this element should be placed in the
eighth group with an atomic weight greater than that of iodine.

The evidence of its isomorphism with sulphur and selenium is in his

opinion inconclusive. J, W.

Inorganic Chemistry.

Alcoholic Solutions of Ammonia. By Delepine (/. Pharm^
[5], 25, 496—497).—The following table gives the solubiHty of

ammonia in ethyl alcohol of various strengths and at various tem-

Degree of alcohol.

Melt- r weight of gas.

.

ing < density

ice [sol. coefficient.

r weight of gas .

10° < density

[sol. coefficient.

{weight of gas.

.

density

sol. coefficient.

(weight of gas

density

sol. coefficient.

100°.
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peraiures. The weight of gas contained in a litre of tlie solution

saturated at 760 mm. is given, also the density of the solution, and
the coefficient of solubility calculated from the foregoing data and
the density of the solvent.

Methyl alcohol also dissolves enormous quantities of ammonia. A
purified commercial alcohol containing less than 3 per cent, of

acetone dissolves 40 per cent, of its weight, thus :

—

r Weight of gas per litre 21 80
0°J Density 0770

[ Coefficient of sol 425-0

J. T.

Compounds of Carbon and Silicon. By P. Schutzenberger
(Compt. rend., 114, 1089—1093).—A covered gas-carbon crucible,

containing an intimate mixture of crystalline silicon (1 part) and
silica (2 parts), is placed in a larger crucible, and well surrounded by
lamp black ; this second crucible is then placed in a third, and also

packed with lamp black. After subjecting the whole to a bright red

heat for several hours, and subsequently cooling, the friable contents

of the first crucible are powdered and boiled with moderately con-

centrated hydrofluoric acid in order to dissolve the silica and a small

•quantity of silicon nitride, Si^Ni, which is formed. JSTo free silicon is

present. The insoluble residue, containing nearly one-half of the

silicon employed, is extracted with boiling* concentrated hydrofluoric

acid, and the green powder which remains analysed by fusion with
potash, and by heating in a stream of chlorine. This substance is a

new silicon carbide, SiC, formed, doubtless, by the action of carbon

monoxide on the silicon. On treating it with clilorine at a low red

heat, silicon chloride is evolved, leaving carbon and part of the

carbide unchanged. After burning the carbon in a current of

oxygen, a portion of the residue can be acted on by chlorine at a

bright red heat, but the residue from this second treatment is not

"further attacked by chlorine. W. J. P.

Metaphosphates. By G. Tammaxn (J.pr. Chem. [2], 45, 417—474

;

compare Abstr., 1891, 7).—The author has reinvestigated the meta-
phosphates, and in this paper details the preparation of the various

salts enumerated in the following summary, with which he concludes.

A notice of the methods adopted for determining molecular weight
has already appeared (Abstr., 1891, 7).

1. The trimetaphosphates of Fleitmann and Henneberg (Annalen,

1848, 65, 304) are now shown to be dimetaphosphates of the general

formula R2' (1*03)2.

2. Fleitmann's dimetaphosphates {An7i. Fhijs. Chem., 78, 233,

338) are trimetaphosphates of the general formula R3'(P03)3.

3. Of tetrametaphosphates, only Fleitmann's salt, CuNa2(P03)4, has

been obtained.

4. The following pentametaphosphates are known :—]S'H4K4(P03)5

-f- 6H2O; NH4(NH4)4(P03)5 ; NH4]S"a4(P03)5 ; NH4Li4(P03)6.

5. The uncrystallisable hexametaphosphates, ]S'a6(P03)6 and
, Ag6(P03)R, are obtained from Graham's soluble sodium metaphos-



INORGANIC CHEMISTRY. 1051

phate (Ann. Phys. Chem., 32, 33), which is a mixture of the fore-

going sodium salt with several other hexametaphosphates.

6. The soluble potassium, sodium, and lithium hexametaphosphates
derived from the acid H2lNra4(P03)6 and the two insoluble salts

Ag4K2(P03)6 + H2O and 3Sr3Ko(P03)6 + ^H^O are prepared from
the ordinary insoluble potassium, lead, and lithium metaphosphates.

7. Octametaphosphates of the general formula R3"Na2(P03)8 are
obtained by fusing magnesium, cobalt, nickel, manganese, or zinc

sulphate with sodium metaphosphate.

8. Ammonium decametaphosphate is formed when the ammonium
dimetaphosphate of Fleitmann (loc. cit.) is heated between 200° and
250°, and from this, strontium, manganese, silver, and lead decameta-
phosphates, and the salt K9lS'H4(P 03)10 + IOH2O can be prepared.

9. Gregory's tetrakaidecametaphosphate (Annalen, 54, 94),
Mg6Na2(P03)u, completes the list of those metaphosphates whose
constitutions can be said to be known.
The following salts are still of uncertain formula :

—

1. The anhydrous and insoluble copper, manganese, cobalt, and
zinc metaphosphates.

2. The anhydrous and insoluble lead, bismuth, barium, cadmium,
and silver metaphosphates.

3. Maddrell's insoluble sodium metaphosphate (Annalen, 61, 53).
4. Another insoluble sodium metaphosphate, obtained hj keeping

sodium metaphosphate in fusion.

5. The soluble crystalline potassium, sodium, and ammonium
metaphosphates from glacial metaphosphoric acid.

6. The salts (NH02Li(PO3)3 + 4H2O and K2Li(P03)3 + 2H2O,
insoluble in cold water.

7. A series of soluble metaphosphates, of which the crystalline

potassium salt has the composition KPO3 + 3H2O.
8. A series of soluble, crystalline metaphosphates, of which the

salts NaPOs + H2O and 3KPO3 + 2H2O are known.
The author describes two metaphosphoric acids. The one, oc-meta-

phosplioric acid, is obtained by heating orthophosphoric acid until it

retains only as much water as is represented by the formula HPO3

;

it is a soft, silky mass. The other, /3-metaphosphoric acid, is obtained
by heating orthophosphoric acid until it sets to a glassy mass on
cooling; the potassium salt of this acid is insoluble in potassium
hydroxide solution. The /3-metaphosphates are more stable in water
than the a-metaphosphates ; they are all freely soluble in water, and
the /3-salts can be separated from the a-salts by crystallisation.

A. G. B.
Copper Sulphites. By S. B. Newbury (Amer. Chem. /., 14,

232—238).—When a slow current of sulphurous anhydride is passed
for several hours through a 10 per cent, solution of copper sulphate
containing a roll of thin sheet copper, the solution becomes almost
colourless, and the metal is found to be covered with red crystals of
cuproso-cupric sulphite, CuS03,Cu2S03 + 2H2O. This red salt may
also be obtained on warming the dark-green solution of cupric
sulphite, which is formed by passing sulphurous anhydride through
well-cooled water coutaining pure precipitated cupric hydroxide in
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suspension. All attempts to obtain a crystalline salt from the green
solution of cupric sulphite were without success, as, in every case, a
deposit of the red salt was soon formed. On exposure to the air, or,

still better, on passing a current of air through, it, the green solution

eventually gave a precipitate of a bright, yellow-ochre colour, which,
when air-dried, formed a bright-yellow powder. This substance was
also formed on adding alcohol to the green solution, and is shown by
its properties and analysis to be the basic cujpric sulphite,

3CuO,2SOo,liHoO.

It dissolves in dilate hydrochloric acid to a green solution, giving off

sulphurous anhydride without separation of cuprous chloride, and in

dilute sulphuric acid without separation of metallic copper. On
boiling with water for a few minutes, the compound undergoes
complete decomposition, a deep-blue solution of copper sulphate and
a brown, insoluble substance being formed, which, by hydrochloric

acid, is completely converted into cuprous chloride with liberation of

sulphurous anhydride, and dissolves in sulphuric acid with liberation

of metallic copper. This substance is in all probability cuprous sulphite^

for, on continued boiling with water, sulphurous anhydride escapes

and bright-red cuprous oxide is formed.

When moist basic cupric sulphite is exposed to the air, it is

gradually oxidised, forming cupric sulphate, which may be dissolved

out by water, leaving a yellowish-green, insoluble powder, which
gives all the reactions of the original substance. It is probably a
basic cupric sulphite of simpler constitution than the one described

above. G. T. M.

Composition of Glass suitable for Chemical Utensils. By
R. Weber and E. Sauer (Ber., 25, 1814—1819).—The authors give
analyses and the numerical results of their experiments on the action

of the liquids previously employed (compare this vol., p. 410) on
green bottle glass, window glass, and very hard combustion tubing;
in all three cases the glass was only slightly acted on by water and
by acids, but to a much greater extent by the alkaline liquids.

E. S. K.

Manganese Compounds. By H. Schjerxing (J. pr. Chem. [2],
45, 515—530).—Christensen's manganic hydrogen pyrophosphate,
MnHPsOr, is best obtained by adding manganic orthophosphate
(Abstr., 1884, 309) to molten orthophosphoric acid in a platinum
crucible at 220—230°, so long as it dissolves therein, and continuing
the heating for 6—8 hours with frequent stirring until the mass has
become semi-solid. While still warm, this product is thrown, in

small portions, into cold water, the precipitate washed until free from
phosphoric acid, and dried at 97°. It is "pansy-coloured" and of

uncertain crystalline form ; it undergoes oxidation when moist, and
is readily decomposed by alkalis and acids, evolving chlorine with
hydrochloric acid and yielding a precipitate of a higher oxide of

manganese with sulphuric and nitric acids ; when heated, it loses

water and oxygen, and is converted into manganous metaphosphate.
Manganic potassium pyrophosphate, MnKPoO?, is obtained by adding
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the solution of manganic orthophosphate in molten orthophosplioric
acid to molten potassium nitrate ; after continuing the heating for a
minute or two, the melt is poured on to iron or stone, and, when cold,

treated with cold water. The new salt is somewhat darker than that
just described, and more stable to acids and bases ; it is insoluble in
water. When heated, it becomes darker and then loses oxygen

;

when cooled by carbonic anhydride and ether it becomes much paler.

The corresponding sodium salt has been prepared by Christensen
(Abstr., 1884, 399). Manganic metaphosphate can be prepared by
heating the solution of manganic orthophosphate in molten ortho-
phosphoric acid at 350° until it has become pasty, and then treating
it with cold water.

Potassiuyn chromic hydrogen pyrophosphate^ Cr2K2H4(P207)3, is pre-

pared by dissolving 10 grams of chromic hydroxide in 65 grams of

orthophosphoric acid at 150°, adding 30 grams of potassium carbon-
ate, and heating at 250—260" for some time ; the melt is washed
with hot water and the insoluble salt dried at 130°. It is bright
green and crystalline. At a red heat it gradually loses water. A
green salt of doubtful composition was obtained by adding chromic
hydroxide and orthophosphoric acid to fused potassium cyanate and
subsequently washing the melt with water.

Manganous sodium metaphosphate, MnNa(P03)3, is prepared by
throwing successive small portions of a mixture of manganic ortho-

phosphate (2 grams), orthophosphoric acid (3 grams), and micro-
cosmic salt (10 grams) into a platinum crucible heated to dull redness,

and heating until the mass is colourless. Treatment with water leaves

the salt undissolved ; it is colourless and crystalline.

The reaction between sodium hydrosulphide and potassium per-

manganate results in the production of manganese sulphide. That
between a solution of sulphur (82 per cent.) in sodium hydroxide
solution (30 per cent.) and potassium permanganate yields manganoso-
manganic oxide at a high temperature and manganic peroxide at the

ordinary temperature. A. G. B.

Iron in Bone-black. By B. Terne {Ghem. News, 65, 222—223).
—The author finds that bone-black does not yield up its iron to

solutions of citric acid, anyway not when a O'l or 0*25 per cent, solu-

tion of that acid is exposed for 24 hours at nearly 100° to bone-black

containing as much as 0'5 per cent, of iron. In fact, he finds that fresh,

regular sugar-house-black removed all the iron from citric acid solu-

tions previously rendered dark yellow by the addition of one-tenth per

cent, of that metal. A. Behr points out that there are three sources

of iron in sugar-house-black :—1. The iron originally contained in

the black. 2. The iron in the raw sugar. 3. The iron taken up by
the liquors and the bone-black in the sugar refining. He adds that

the removal of iron from the sugar only occurs when the black is

fresh, and that as the black accumulates iron as it gets old, it even
imparts some of that metal to the sugar passing through it ; moreover,
diluted sugar solution carries away a certain amount of iron, even
from very good black. The initial iron in the black should ob-

viously be reduced as low as possible, more especially as being in the

VOL. LXII. 4 b
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metallic state it can be easily removed by a magnetic separator. In

fact, tlie author employs magnetic separation on a small scale for the

rough estimation of iron in the black in the factory. D. A. L.

Mineralogical Chemistry.

Hungarian Minerals. By J. Loczka (Zeit. Kri/st. Mm., 20,
317—320).—In 1885 the author was requested by the Hungarian
Academy of Sciences to examine 10 Hungarian minerals. The results

of his investigation are as follows :

—

1. Antimonite from Felsobdn/ja.—Sp. gr. 4*64!2. The composition is

in accordance with the formula Sb2S3.

2. Antimonite from Magurka.—This mineral is dense, and of a grey

colour. Sp. gr, 4'55.

Analysis gave

—

Sb. S. Pb. Cu. Fe. Quartz. Total.

69-87 27-60 2-25 0-12 0-11 0-77 100-72

3. Tetradymite from Zswpho.—Soft crystals of a sp. ,^r. of 7-581

gave, on analysis, results corresponding with the formula 2Bi3Te3,Bi2S:^

4. Hessite from Botes.—The crystals contain silver, tellurium, gold,,

and traces of iron. Sp. gr. 8*39. Formula (AgAu)3Te.
5. Tellurium from Faczehaya.—Formerly it was impossible to obtain

pure material, as it was so intimately associated with quartz and
pyrites. An analysis of mineral of this character yielded 80-39 per
cent, of tellurium, whilst an analysis of rounded crystals of a sp. gr.

6-084 recently found, yielded 97"92 per cent, of tellurium with gold,

iron, copper, quartz, and traces of selenium.

6. Hcematite from the Hargita Mountains.—This mineral has a sp.

gr. of 5-289, and gave, on analysis, the following results :

—

Fe. O. Sn. Insoluble. Total.

69-92 28-99 0-52 0-15 99-58

7. Tetradymite fronfi Bezbafiya.—Sp. gr. 7-022. Analysis gave
results corresponding with the formula 2Bi3Te3,Bi2S3.

8. Fauserite from Hodrushdnya.—This salt has a reddish-violet

tinge and a bitter, metallic taste. Sp. gr. 1-67. The author has
made six partial analyses, and the mean results are in good accord
with the formula S04(Mg,Zn,Co,Fe),7H20.

9. Bock-salt from Torda.—Sp. gr. 2-205. The mean of six analyses

is appended (Analysis A).

10. Bock-salt from Vizakna.—This salt is grey, and mixed with a

little earthy matter. Sp. gr. 2-186. The mean of seven analyses is

as follows (B) :

—
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Na. CI. Fe. Ca. SO4. Mg. H.O. Insol. Total.

A. 39-362 60-592 0-012 0-008 0-007 0-005 0-015 0-056 100-057

B. 39-356 60-572 0-005 0-013 0-017 0-007 0-024 0-065 100-059

B. H. B.

Martite. By A. Layexik {Zeit. Kryst. Min., 20, 271 ; from Bull.

soc.fran.mi71., 12, 49).—The examination of some very fine octahedra
of martite from Brazil, showed that the substance, which was soluble

only in aqua regia, yielded, on heating to redness in a current of
hydrogen, a quantity of water exactly corresponding with the formula
FezOa. The sp. gr. is 5-194—5-205

; whilst it should be, if the sub-
stance had been formed from iron pyrites without change of volume,
two-thirds of 5. The homogeneity of the material examined appears
to be evidence against a pseudomorphous origin. B. H. B.

Brookite, Octahedrite, Quartz, and Ruby. By G. F. Kunz
(Amer. J. 8ci., 43, 329—330).—The author records an interesting

discovery of minerals at Placerville, Eldorado Co., California, in a
decomposed vein of crystallised quartz. Some of the quartz crystals

weigh 90 lbs., and are pellucid and free from flaws. Octahedrite and
brookite are found implanted on the quartz.

Very large ruby crystals have recently been found in the mines of

Burma, some having weighed 300 to 2000 carats. They afford, how-
ever, but little fine ruby for cutting. One crystal examined by the
author was a perfect, doubly terminated, hexagonal prism, 29 mm. in

height. It weighed several ounces, and was valued at £200.
B. H. B.

Fluorine in Natural Phosphates. By A. Carnot (Compt. rend.^

114, 1003—1006).—The author has determined the proportion of

fluorine in many varieties of natural phosphates, using the method of
estimation previously described (this vol., p. 911).

Direct estimation of the fluorine in apatites verifies the ordinary
formula 3Ca3(P04)2 + Ca(F,Cl)2. Fibrous semicrystalline phosphor^
ites have almost exactly the same composition as apatite. Earthy
or compact and slightly concretionary phosphorites contain less

fluorine. Distinctly concretionary phosphorites contain only from
0-05 ,to 1-38 per cent, of fluorine. The presence of the smaller pro-
portion of fluorine in the less • crystallised varieties is noteworthy in

connection with the well-known mineralising effect of fluorine.

In almost all the 12 varieties of sedimentary phosphates examined
the ratio of fluorine to phosphoric acid was the same as in apatite.

This result agrees with that obtained by H. Lasne. C. H. B.

Cuprodescloizite from Mexico. By F. Pisani (Zeit. Kryst. Min.,

20,270—271; horn Bull. soc. fran. min., 12, 38).—The author has

analysed the mineral from Zacatecas, which occurs in cavities in a
vein of galena, and has a greenish-black or brown colour, and a sp. gr.

of 6*06. The analytical results were as follows :

—

AS205.
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From a study of previous analyses of similar vanadates, the author
concludes that the descloizites examined by Damour and by Ram-
melsberg are different. Eusyiichite and brackebuschite belong to the
former, and dechenite is probably identical with eusynchite, as it also

contains zinc. B. H. B.

Milarite. By F. P. Treadwell (Jahrh. f. Min., 1892, i, Mem.
167—168).—Hitherto but few analyses have been made of the mineral
milarite discovered by Kenngott. A new analysis of 0*6662 gram of

absolutely pure material gave the following results :

—

SiOs. Al.Oa. CaO. KoO. NajO. HoO. MgO. Total.

72-79 10-12 11-32 4-32 0*26 1-19 trace 100*00

These results correspond with the formula R20,2CaO,Al203,12Si02.
This formula is also in accord with the results of Ludwig's analysis,

but less so with those of Frenzel's and Finkener's analyses.

B. H. B.

Gismondine from Westphalia. By F. Rinne (Zeit. Kryst. Min.,

20, 302 ; from Sitz. preuss. Akad., 1889, 1027).—In the cavities in the
melilite-basalt of Hohenberg, in Westphalia, transparent crystals of

gismondine occur, apparently in tetragonal pyramids. Optical ex-

amination shows, however, that they belong to the monosymmetrical
system. The optical characters of the crystals are fully described,

but no analysis of the mineral is given by the author.

B. H. B.

Cordierite as Contact Mineral. By Y. Kakuchi (Jahrb. f. Min.,
1892, i, Ref. 233—235

; from J. Coll. Sci. Imperial Univ. Japan, 3,
313—334).—At the Watarasegawa, on the borders of the provinces of
Shimotsuke and Kodsuke, Japan, there is a granite mass, 6 miles
long and 1 mile wide, surrounded by paleeozoic rocks, which are
altered at the contact with the granite, and the slate which occurs in

immediate vicinity of the granite contains cordierite crystals. On
analysis, these crystals gave the following results :

—

SiOs. AI2O3. FeO. MnO, CaO. MgO. HoO. Total.

48-43 32-36 8-55 1-32 0*46 7*81 1*55 100*48

from which results the author deduces the formula

6MgO,4FeO,10Al2O3,25SiO2.

The hardness of the mineral is 7, and its sp. gr. 2-642. For this con-
tact cordierite, which differs in several respects from the ordinary
variety, the name of cerasite is suggested. B. H. B.

' Pouqueite, a New Mineral. By A. Lacroix {Zeit. Kryst, Min.,

20, 290; h-om Bull soc. fran. min., 12, 83).—From the anorthite-

gneiss of Madras, the author has isolated monosymmetrical crystals of

a lemon-yellow colour. Analysis yielded :

—
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SiOg.
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rock, free from, serpentine, was pulverised, ti'eated with warm hydro-

chloric acid to remove calcite, and then boiled in an alkaline carb-

onate. The analysis gave the following results :

—

SiOs. MgO. FeO. CaO. Total.

54-30 18-33 1-11 25-00 98-74

This reduces to the formula CaMgSi206, which is that of malacolite.

The blue colour appears to be due to ferrous oxide. B. H. B.

Melilite-bearing Rock from Canada. By F. D. Adams (Amer.
J. Sci., 43, 269—279).—At Ste. Anne de Bellevue, near Montreal, in

1877, a dyke was discovered during the pi^ogress of some blasting

operations in the bed of the Ottawa river. The rock was, for the
most part, much decomposed, and its true character was not recog-

nised until the discovery by Tornebohm, in 1882, of melilite- basalt on
the Island of Alno, in Sweden. The Swedish and Canadian rocks are

so similar that they are classed together by Rosenbusch as alnoite.

An analysis of the Canadian alnoite gave the following results :

—

SiOs. TiOg. AI2O3. FesOg. FeO. CaO. MgO. KgO. NaaO. CO2 H^. Total.

35-91 0-28 11-51 2-35 5-38 13-57 17-54 287 1*75 9-Xo 100-51

This rock differs from the original alnoite from Alno in containing
much more olivine, and in being free from plagioclase.

B. H. B.

Serpentine Rock from Borzanasca, By C. Montemartini
{Jahrh. /. Urn., 1892, i, Bef. 288; from Atti Accad. 8ci. Torino, 35,
209—212).—At Borzanasca, in Liguria, there is a green rock with
distinct polar magnetism, containing bastite and small crystals of

diopside, diallage, and chromite. Numerous white veins of chrysotile

traverse the mass. An analysis of the rock (I) and of the mechani-
cally isolated bastite (II) gave the following results :

—

Loss on
SiOg. AI2O3. FesOs. FeO. MgO. CaO. CrsOg. ignition. Total.

' I. 39-84 3-08 5-82 1-25 36-63 1-14 trace 12-86 100-62
' 11. 40-21 3-49 — 10-08 30-62 1-90 trace 13-23 99-53

B. H. B.
Rock of the Jiwaara, in Finland. By W. Ramsay and H.

Beeghell (/a/^r^./. ifm., 1892, i, Ref. 307—308 ; from Geol. Foren.
Fork., 13, 300—312).—The authors have made an exhaustive study of

the rock of the Jiwaara mountain, in Northern Finland, and, in the
main, confirm the results given by Wiik in 1884. The main consti-

tuents are nepheline and pyroxene, with apatite, titanite, and titani-

ferous garnet (jiwaarite), and wdth calcite and cancrinite as secondary
products. Felspar is absent. The rock belongs to the series of

nepheline rocks, and for it the name of ijolite is proposed. Analyses
of the rock and of the nepheline are given. B. H. B.

Monchiqnite, a Rock of the Elaeolite-Syenite Class. By M.
Hunter and H. Rosenbusch (Jahrh. f. Min., 1892, i, Ref. 321—322

;
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from Mm. petr. MittJi., 11, 445—466).—This rock occurs over a large

area in the provinces of Rio de Janeiro and Minas Geraes, ia Brazil,

in the form of narrow veins in gneiss near the contact with elacolite

syenite. It is a black, massive rock, with porphyritic crystals of

amphibole, pyroxene, mica, and olivine. Under the microscope,

colourless, glassy magma, magnetite, and some apatite and plagioclase

are seen. The authors give analyses of the glassy magma, the brown
hornblende, the reddish-violet augite, and of two varieties of the rock.

B. H. B.

The Prehistoric and Kiowa Co. Pallasites. By O. W. Hun-
tington (Jahrb.f.Min., 1892, i, Ref. 266—267; from Froc. Amer. Acad.,

26, 1—12).—The resemblance between the pallas irons recently found
in Kiowa Co., Kansas, and the prehistoric specimens found in Ohio
has been noted as being very striking. On further study, however,
the author finds that the resemblance is not so remarkable as at

first appeared, whilst a comparison with the famous Siberian pallasite

and the prehistoric specimens show that they are almost identical.

The Kiowa iron shows a far more perfect crystallisation than any other

pallasite hitherto described. It also contains large quantities of

chromite distributed through it ; but no chromite is to be found in

the prehistoric nor in the pallas meteorite. B. H. B.

Meteoric Iron from Colfax Township, North Carolina. By
G. F. KuNZ (Jahrh.f. Min., 1892, i, Bef. 267 ; from. Trans. New York
Acad. ISci., 9, 197—198).—The meteoric iron from Colfax Township,
Rutherford Co., is the same as that described by L. G. Eakins from
Ellenboro, Rutherford Co. The mean of the following two new
analyses is in good accord with that published by Eakins :

—

Fe.
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amounts to 23*77 per cent, of the mass, consists of 5*82 per cent, of

magnetic pyrites and 17'95 per cent, of nickeliferous iron, the per-

centage composition of the latter being as follows :

—

Fe. Ni. Cu. Sn.

90-75 7-62 1-06 067

A preliminary determination of the composition of the meteorite
gave :

—

Nickeliferous iron 17*95

Magnetic pyrites 5*82

Silicates soluble in HCl 46*52

Silicates insoluble in HCl 29*26

Chrome iron ore 0*45

Substances soluble in water 0*12

Total 100*12

The memoir is accompanied by two plates and eight woodcuts.
B. H. B.

The Ljungby Meteorite. By O. Nordenskiold {Jahrh. f. Min.,
1892, i, Mem. 138—140).—This meteorite fell in the parish of
Ljungby, in Scania, on April 3, 1889, and was subsequently secured
for the Stockholm Museum. It is a chondrite, not differing from the
most usual type. Its sp. gr. is 3*61, and its composition is as
follows :—

Fe. Ni. Co. Cu. FeO. AI2O3. NiO. CaO. MgO. "K^O.

14*46 1-91 0*02 0-04 13*18 2*70 0*05 1*40 23*79 0*43

Soluble in Loss on
Naj;0. SiOg. CrgOg. C. S. P. water. ignition.

1-42 36*97 0*59 0*02 2*38 0*10 0*10 0*40

The composition of the portion soluble in mercuric chloride
(nickeliferous iron) was

—

Fe. Ni, Co. Cu. Total.

33*67 16-24 0*17 0*34 100*42

Analysis shows that the portion soluble in hydrochloric acid con-
sists of fairly pure olivine, and that insoluble in acid consists of
bronzite.

The various constituents are present in the meteorite in the follow-
ing proportions :

—

Nickeliferous iron 11*76

Olivine 40*98

Bronzite 38*86

Troilite 6*55

Iron phosphide 0*55

Chrome iron 0*87

Carbon and soluble salts 0*52

Total 100-09
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Manganese and tin are not present. The liigli proportion of nickel

in the nickeliferous iron is noteworthy. B. H. B.

Water and Basins of the Lakes of Aiguebelette, Paladru,
Nantua, and Sylans. By L, Duparc and A. Delebecque {Gompt.
rend., 114, 984^987).

Aiguebelette. Paladra. Nantua. Sylans.

Per litre. Aug. 26, 1891. Aug. 5, 1891. Feb. 25, 1892. Mar. 13, 1892.

Total residue. . 0-J549 0-1682 01810 0-1750

SiOo 0-0055 0-0042 0-0032 0-0015

CaO 0-0708 0-0845 0-0875 0-0710

MgO 0-0061 0-002 0-0071 0-0052

SO3 traces none 0-0042 0-0021

CI traces traces 0-0001 traces

The calcium and magnesium are present chiefly as carbonates. The
total solid matter in the afiluents is, as a rule, not greatly different

from the total solid matter in the lakes.

The basins of the lakes consist chiefly of silica, silicates, and
calcium carbonate, with iron, aluminium, and magnesium. The pro-

portion of silica and silicates is 7'15 to 27"15 per cent, in the case of

Paladru, 6-90 to 33-80 at Nantua, 8-35 to 24-20 at Sylans, and 3130
to 76-95 at Aiguebelette. C. H. B.

Organic Chemistry.

1 : 3-Dinitropropane. By F. Keppleu and Y. Meyer (Ber., 25,
1709—1714).—1 : 3-Dinitropropane may be obtained by the action of

silver nitrite on trimethylene iodide. Dry powdered silver nitrite

(3 mols.) is slowly added to the cooled iodide (1 mol.) ; a little ether
is then added, and the mixture very gently warmed for some time.
The silver salt is precipitated by ether, the solution filtered and
evaporated ; the residue is then again treated with silver nitrite

(3 mols.). After precipitating the silver salt with ether, filtering

and evaporating the ethereal solution, the residual oil is allowed to

remain for some days at a low temperature, in order that all the
silver iodide may separate. The oil is now dissolved in absolute
alcohol, and on adding alcoholic sodium ethoxide, sodiodinitro'propane,

C3H5(N02)2Na, separates as a white powder, and is repeatedly"washed
with alcohol and ether. It explodes violently on heating. Its

aqueous solution gives a yellowish precipitate, which rapidly blackens
with silver nitrate. Copper nitrate and lead acetate give yellowish
precipitates, and mercuric chloride a white precipitate. Disodiodi-
nitropropane could not be prepared. Dilute sulphuric acid liberates

free dinitropropane, CH2(CH2*N02)2j from the aqueous solution of its

sodium derivative ; the solution is extracted with ether, the ethereal
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solation dried by anhydrous sodium sulphate, and evaporated. The
nitro-compound is then obtained as a yellow oil, which totally decom-
poses on distillation in a vacuum. After some days it becomes
converted into a brown, viscid oil. The two other isomeric dinitro-

propanes can be distilled without decomposition, and have but few
properties in common with 1 : 3-dinitropropane.

Trimethylene iodide is conveniently prepared by dissolving tri-

raethylene bromide (1 vol.) in absolute alcohol (2—2*5 vols.), and
digesting for two days with dry powdered potassium iodide (3 mols.)

in a reflux apparatus on the water-bath. The solution is precipitated

by ether, tiltered, evaporated, and the residue again dissolved in

alcohol and digested with potassium iodide (3 mols.), precipitated

with ether, filtered, and the filtrate evaporated. The residual oil is

freed from dissolved iodine by potash, and contains 92"3 per cent, of

the iodide.

Trimethylene bromide reacts very violently with silver nitrite,

giving a poor yield of dinitropropane.

Jjinitroproioanedisazohenzene, CH2[CH(N02)*N2Ph]2, is obtained by
slowly adding an aqaeous solution (10 c.c.) of diazobenzene sulphate
(1"5 grams) to sodiodinitropropane (0"5 gram) and sodium acetate

(0"5 gram) dissolved in Avater (10 grams). It separates as a gummy
mass, which soon hardens, and is extracted by boiling alcohol ; the
residue separates from acetic acid in reddish-yellow needles, melts at

173°, and gives a cherry-red solution with concentrated sulphuric
acid. It is soluble in hot acetic acid, chloroform, and ether,

sparingly so in alcohol.

Dinitroj)ropaneparadisazotoluene crystallises from acetic acid in

beautiful yellow needles melting at 199°, and gives a yellow solution

with concentrated sulphuric acid.

IHnitropropanejparadisazoaniso'il forms small, yellow needles melting
at 181°, and gives a cherry-red solution with concentrated sulphuric
acid.

Tetrabromo-\ : 3-dinitropropane, CE[2(CBr2*N02)2, is obtained by
slowly adding an aqueous solution (200 c.c.) of sodiodinitropropane

(3 5 grams) to a saturated aqueous solution of bromine (8 grams)
;

the liquid is subsequently made slightly alkaline with very dilute

soda. More bromine is now shaken with the solution, and a floccu-

lent precipitate separates ; after again making alkaline, the precipitate

is collected, washed with water, and crystallised from dilute alcohol.

It forms silky needles, which melt at 98—99°, and, on strongly heat-

ing, decomposes with evolution of brown vapours.
Dinitropropane behaves in many respects like nitroethyl alcohol,

and only partially as a nitro-compound. On reduction with zinc dust
and acetic acid it yields ammonia. It gives the nitrolic acid reaction,

and on heating with hydrochloric acid yields hydroxylamine, and,

probably, malonic acid. W. J. P.

Nitropropylene. By P. Askenasy and Y. Meter (Ber., 25, 1701

—

1708).

—

SodiouiiropropyLene (sodionitroallyl), C3H4Na*N02, is prepared
by heating a mixture of perfectly dry silver nitrite and sand in a reflux

apparatus at 40° with a solution of allyl iodide or bromide (1 vol.) in
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etter (2—-3 vols.) for 35—45 minutes. The colourless solution is

filtered and allowed to remain for 12 hours, in order that the dissolved

silver salt may separate. After the addition of absolute alcohol

(2 vols.) to the filtered solution (1 vol.) the sodium compound is pre-

cipitated on addition of a solution of sodium ethoxide in absolute

alcohol. The precipitate is collected, washed frequently with absolute

alcohol and ether, and dried on a porous plate. The product obtained
in this manner turn.s red on drying, owing to the retention of a little

allyl iodide ; if, however, the ethereal solution be distilled in a
current of ether vapour before precipitation with sodium ethoxide, a
little nitropropylene comes over, and on adding absolute alcohol and
sodium ethoxide the sodium compound separates and retains its

dazzling white colour on keeping. On treatment with concentrated
sulphuric or hydrochloric acid, it carbonises with emission of light,

and when slowly heated in a glass tube it explodes violently at

190—200°.
Nitropo'opylene is obtained by treating the aqueous solution of the

sodium compound with the calculated quantity of dilate sulphuric

acid and extracting with ether. The ethereal solution is washed
with water and dried by anhydrous sodium sulphate ; the ether is

then distilled off, and the residual oil dried in a vacuum. The pure
substance may also be obtained by distilling the ethereal solution m a
current of ether vapour, and evaporating the distillate. It is a thick,

brownish oil, which combines with bromine and polymerises to a

black, tarry mass on remaining for some days. It explodes on heat-

ing, and cannot be distilled, without decomposition, under 20 mm.
pressure.

AllylnitroUc acid, CIl2*.CH-C(N02)!^OH, is prepared by slowly
mixing ice-cold aqueous solutions (5 c.c. of each) of sodium nitrite

(0"7 gram) and sodionitropropylene (1 gram) ; to the mixture is now
slowly added concentrated sulphuric acid (1 gram) dissolved in

water (5 c.c). Dilute soda is added until the appearance of a per-

manent red colour, which is then destroyed by dilute sulphuric acid.

The solution is now treated with excess of barium carbonate, filtered,

acidified, and repeatedly extracted wdth ether. On evaporation of

the ethereal solution, allylnitrolic acid separates in long needles, and
may be crystallised from water. It melts at 68° in a capillary tube,

but at 82—83° when in large quantities. It explodes violently with
carbonisation at about 95°, and has a very pungent taste.

Nitropropyleneazohenzene, ]S'02*C3H4'N2Ph, is obtained by adding a

concentrated aqueous solution of sodium acetate (0-5 gram) and di-

azobenzene sulphate (1 gram) to sodionitropropylene (0*5 gram), dis-

solved in a little water. It separates as an orange precipitate, which
coagulates and turns deep red on standing. It crystallises from
alcohol in red needles, and melts at 95—96° with decomposition.
On heating with aqueous alcohol and cooling, it separates, mixed with
a substance which crystallises in thin red scales.

^
Nitropropyleneparazotoluene, NOz-CaHi-Nz'CeHiMe, iS prepared in a

similar manner to the preceding compound, and crystallises from
alcohol in brownish-red needles which melt at 95°.

Nitropropyleneorthazotoluene forms red needles melting at 85"5°,
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With concentrated sulphuric acid it gives first, a brownish-yellow,
and ultimately a dirty brown solution,

NitropropyleneparazoaiiisoU, N03*C3Hi'N2'C6U4*OMe, is very soluble

in alcohol, and separates from the solution in brownish-red needles

melting at 80".

Nitropropyleneparazopheneto'il crystallises from alcohol in long,

brownish-red needles, which melt at 94—95°. It gives a dark brown
solution with concentrated sulphuric acid.

Nitropropylenemetazohenzoic acid, N02'C3H4'N2'C6H4*COOH, is ob-

tained in brick-red, nodular crusts, and is sparingly soluble in

alcohol, ether, and chloroform. It decomposes at 145—150° without
melting, and gives a reddish-yellow solution with concentrated sulph-

uric acid.

Nitropropyleneazometahromobeiizene separates from absolute alcohol

in light brown crystals, which melt at 93—94°. The corresponding
c^Zoro-derivative forms reddish-brown needles ; it is very soluble in

alcohol, and melts at 105'5°.

Nitropropyleneazopseudocumene crystallises in needles resembling

alizarin. It is readily soluble in alcohol, melts at 104°, and gives an
orange-brown solution with concentrated sulphuric acid.

On reduction with zinc dust and acetic acid, nitropropylene yields

allylamine; with stronger reducing agents, ammonia is evolved.

When heated with hydrochloric acid, nitropropylene gives acrylic acid

and hydroxylamine.
Nitrohromopropylene^ CH2!CH'CHBr*N02, is prepared by the addi-

tion of bromine water to the aqueous solution of sodionitropropyl-

ene and subsequent extraction with ether. On evaporating the

ethereal solution the bromide is obtained as a yellowish oil, which
decomposes on heating.

Nitrolribromopropane, CH2Br*CHBr*CHBr*N02, obtained by the

action of bromine on the monobromide, is a heavy, yellowish oil, which
decomposes on heating, and evolves hydrogen bromide on keeping.

W. J. P.

Action of Organic Acids on Acetylenic Hydrocarbons. By
A. B^HAL and A. Desgrez {Gompt. rend., 114, 1074—1077).

—

Normal
amylacetylene, prepared by the successive action of phosphoric

chloride and dry potash on cenanthaldehyde, boils at 101—102° under
750 mm. pressure ; on heating it (1 part) with glacial acetic acid

(4 parts) in a sealed tube at 280° for 24 hours, and subsequently

fractionally distilling the product under reduced pressure, a mixture

of the unchanged substance with a ketone is obtained. The fraction

boiling above 120° is distilled with steam and treated with sodium
hydrogen sulphite. On boiling the product with water, amyl methyl

ketone is obtained as a liquid boiling at 149—150° under 755 mm.
pressure.

Normal hexylacetylene is prepared by the successive action of

phosphoric chloride and dry potash on hexyl methyl ketone, and
boils at 126—126*5° under 753 mm. pressure ; on heating with acetic

acid as above described, it yields hexyl methyl ketone.

Butylmethylacetylene is obtained by the action of alcoholic potash

on amylacetylene. It boils at 111—113° under 755 mm. pressure,



ORGANIC CHEMISTRY. 1065

and does not combine witli cuprous or silver salts. When heated

with acetic acid it gives normal amjl methyl ketone.

Amylmethylacetylene, prepared by the action of dry potash on
capryiene bromide, boils at 133—134° under 760 mm. pressure, and
yields hexyl methyl ketone, boiling at 171°, when heated with acetic

acid as above described.

On heating chloramylethylene, CsHn'CHICHCl, with silver acetate

at 250"^, amyl methyl ketone results ; if the mixture be heated at

180°, however, it yields oenanthaldehyde.

The authors consider that these experiments show that an unstable

acetate, R'CHiCHa'OAc, is first formed on heating the hydrocarbon,

R'CiCH, with acetic acid, and that this undergoes hydrolysis with
formation of an alcohol, Il'C(0H)!CH2, which then changes into the

ketone, R-CO'CHa. W. J. P.

Hydrocarbon derived from Perseitol. By L. Maquenne (Gompt.
rend., 114, 1066—1069).—The author considers that heptine, C7H12,

obtained by the action of hydriodic acid on perseitol, is a cycloid

hydrocarbon containing only one double bond. This view is sup-

ported by the fact of its ready conversion into toluene (Abstr., 1887,

565), its resemblance to the terpenes, and its colour reactions. The
hydrocarbon of the composition C7H14, obtained by the reduction of

heptine (Gompt. rend., 114, 918), is a saturated hydrocarbon, and is

not attacked by bromine, sulphuric acid, and cold nitric acid. Its

molecular refraction, MR = 32"25 (Lorenz's formula) also shows it

to be saturated. On treatment with chlorine, either in presence or

absence of iodine, it yields hydrogen chloride and an oil which is

carbonised by cold alcoholic potash and turned green by nascent

hydrogen. Bromine and aluminium chloride convert the hydrocarbon
into a resin with evolution of hydrogen bromide. It is most probably
hexahydrotoluene, as its physical properties agree completely with
those of that substance. W. J. P.

Action of Potassium Cyanide on Ammoniacal Cupric
Chloride. By E. Fleueent (Gompt. rend., 114, 1060—1061 ; com-
pare this vol., p. 420).—On heating an ammoniacal solution (350 c.c.)

of cupric chloride (21 grams), ammonium chloride (3 grams), and
potassium cyanide (27 grams) in a sealed tube at 140—145° for four
or five hours, an unstable double salt, 2Cu(CN)?.,T^H4CN,2NH3 +
3H2O, is deposited in long, blue needles grouped in tufts. The
crystals rapidly lose ammonia. On exposing the mother liquor to

the air, ammonia is lost, and a very stable salt,

2Cu(CN)2,Ca2(CN)2,2NH3 + 3H2O,

is deposited in large, rectangular, green scales. This compound is

insoluble in water and decomposes at 100°. It is deposited un-
changed from its ammoniacal solution, and, on treatment with dilute

acids, yields cuprous cyanide with evolution of hydrogen cyanide.

The mother liquor, after separation of this double salt, is colourless,

and ultimately deposits two crystalline substances, which are now
under examination.
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The author estimates the cyanogen in these compounds by heating
them in a sealed tube for two hours at 50—60" with concentrated
nitric acid (1 vol.), silver nitrate, and water (2 vols.). This method
is very rapid and gives good results. W. J. P.

Scdiotrimethylcarbinol : Value of the Tertiary Alcoholic
Function. By De Forciund (Compt. rend., 114, 1002—1064).

—

Trimethylcarbinol melts at 25*5° and has the sp. gr. 0*771 at 35*5°.

The heat of solution of the crystalline compound in water (74 grams
in 2 litres) is +350 Cal. at 5—8° and +3-23 Cal. at 13—15°.
These values are comparatively high, and point to the existence of a
hydrate like C4HioO,H20. On the addition of aqueous soda (1 equi-

valent in 2 litres) to the solution and allowing for the heat of dilution

of the soda, -0-02 Cal. is liberated at Q—7°, and -0-06 Cal. at

14—16° ; these numbers represent the calorific reaction between the

alcohol and soda alone, and are of the same order as those obtained
with the primary alcohols.

Sodiotrimethylcarbinol, CJ^QOl^ai, is prepared as a white, pul-

verulent mass by heating finely-divided sodium with a large excess

of the carbinol at 110° for 5— 6 hours. The unchanged alcohol is

eliminated by continued heating at 110° in a current of hydrogen.
The heat of solution of the sodio-derivative in water (96 grams in

4 litres) is +1830 Cal. at 15°.

From the above numbers the value of the function of solid tri-

methylcarbinol may be deduced as +27"89 Cal.; this is probably the
value of the tertiary alcoholic function measured in the solid state.

It differs by about 2 Cal. from the corresponding value for secondary
alcohols ( + 29*75 Cal.) and by about 4 Cal. from that of primary
alcohols (+ 32-00 Cal.). W. J. P.

Carbohydrates. By F. Ullik {Chem. Centr., 1892, i, 432—433
;

from Zeit. JBrauwesen, Miinchen, 15, 15—17, 28—31, 39—41).—The
carbohydrates, exclusive of the sugars, are grouped by the author as

follows:—I, the amylums ; II, cellulose; III, soluble starch; IV,
dextrins ; V, gums ; VI, dextrin acids ; VII, gum acids ; VIII,
pectins ; IX, pectin acids.

The author considers that the last-named, the pectins and the
" acid " bodies derived from them, belong strictly to the group of

carbohydrates, because, on the one hand, glucoses may readily be

obtained from them, whilst, on the other, substances corresponding
with the pectins may be obtained from starch.

The addition of alkali, whether in excess or not, to the pectin acids,

does not alter the rotatory power, and the same property belongs to

some dextrins which have been obtained by the action of acids, and
also to maltose. Pectin acids do not diffuse through a membrane,
but their salts do so readily. The author separated a pectin acid

from beetroot, the coefficient of rotation for which was [ajo = 300,

and from which, by oxidation, 70—80 per cent, of mucic acid was
obtained.

Soluble starch, cellulose, dextrose, and maltose all show the same
rotatory power when dissolved in concentrated sulphuric acid.
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Soluble starch appears to exist in dift'erent modifications, which are

distinguished from one another in outward appearance, degree of

solubility, and iodine reaction, but they all have the same rotatory

power, namely, [aj^ = 199 6—200-8. J. W. L.

First Product of the Reduction of Nitro-compounds with
Stannous Chloride. By A. Kiepal {Ber., 25, 1714—1718).—The
author shows that the methylhydroxylamine obtained by Hoffmann
and Meyer (this vol., p. 291) by the reduction o£ nitromethane with
stannous chloride is, as they supposed, identical with the y3-methyl-

hydroxylamine prepared by Dittrich (Abstr., 1891, 317) from
/J-benziledioxime methyl ether. The substance (1 mol.) obtained by
both methods reduces Fehling's solution with production of equal
quantities (2 mols.) of cuprous oxide. The hydrochloride melts at

85—90° and is very hygroscopic. On oxidation with Fehling's
solution, methylamine and ammonia are obtained. No methyl alcohol

is produced.
Nitroethane, nitropropane, nitropentane, and nitropropylene, on

reduction with stannous chloride, yield bases which readily reduce
Fehling's solution. Chloropicrin and bromonitroethane also give

basic substances which contain halogen and are readily oxidised by
Fehling's solution.

Negative results were obtained on attempting to reduce aromatic
nitro-compounds with production of bases analogous to the foregoing.

W. J. P.

Special Case of Isomerism. By R. Schiff (J5er., 25, 1690

—

1691).—When butylchloral hydrate reacts with an amide, two isomeric

additive compounds are always formed. The mixture obtained on
melting butylchloral hydrate with acetamide may be separated into an
a-butylchloralacetamide, CeHioClsNOa, which is very sparingly soluble

in boiling alcohol, and an isomeric /3-butylchloralacetamide which is

readily soluble in dilute alcohol. Corresponding isomeric additive

products, whose melting points are given below, are obtained with
other amides.

Melting; points.

Butylchloralacetamide 158° 170°

Butylchloralbenzamide 132 146
Butylchloralformamide 125 132

On distilling the a- and y3-butylchloralacetamides with dilute

sulphuric acid, two isomeric butylchloral hydrates, which both melt
at 78°, are obtained. On treatment with nitric acid, they both yield

trichlorobutyric acid, which gives ethyl salts boiling at 230—23*2'^.

The oximes derived from the a- and /3-hydrates both melt at 65

—

Q^"^

and behave similarly towards acetic anhydride and alkalis. On
melting the two hydrates with acetamide, however, they are found
to yield the corresponding additive compounds having different

melting points.

Two butylchlorals therefore exist, and can only be distinguished.
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by their behaviour towards amides, their melting points and other
properties being identical. W. J. P.

Citronellic Aldehyde. By E. Kremers (Amer. Ghem. J., 14,
203—212; compare Dodge, Abstr., 1890, 231; 1891, 285; and
Semmler, Abstr., 1891, 539).—The substance employed by the author
in his investigations was the so-called citronellon, from the oil of

Eucalyptus maoulata, var. citriodora, and was supplied by Schimmel
of Leipzig. The oil was distilled under a reduced pressure of 15 mm.,
and the larger portion, which came over between 195° and 220°, was
collected apart. It had a specific gravity of 0*875 at 21° and showed
a rotatory power of [ajo = +6*81". On analysis, numbers were
obtained corresponding with the formula doHigO, which is also in

harmony with the general behaviour of the substance.

Citronellic aldehyde is an unsaturated compound and readily

absorbs bromine in the ratio CioHigO : Brg, but the additive product is

so unstable that it can not be obtained in a crystalline condition.

With sodium hydrogen sulphite, the crystalline solid, CioHi80,NaB[S03,
was formed, and from it the aldehyde was again liberated on treat-

ment with sodium carbonate.

Citronellic aldehyde appears to form an oxime with hydroxylamine
hydrochloride, but the compound was not isolated in a crystalline

form. No satisfactory condensation product was obtained with
phenylhydrazine. On oxidation with ammoniacal silver oxide (com-
pare Semmler, loc. cit.), the aldehyde gives an acid which forms a

by no means characteristic silver salt, CioHnOgAg ; whilst, with per-

manganate, it gives, in addition to oxalic and formic acids, two acids,

the salts of which were not obtained in a sufficiently pure state to

enable their composition to be determined. Gr. T. M.

Acetic riuoride. By M. Meslans (Compt. rend., 114, 1020

—

1023).—Acetic fluoride can be obtained (1) by the action of acetic

chloride vapour on silver fluoride heated at 800°
; (2) by the action

of acetic chloride on arsenic fluoride, the removal of the last traces of

chlorine and arsenic being somewhat difficult
; (3) by the action of

acetic chloride on antimony fluoride in the cold, the product being
kept in a closed glass vessel in contact with fragments of antimony
fluoride

; (4) by the action of acetic chloride on anhydrous zinc

fluoride.

The last method is the best and most rapid. Zinc fluoride dried in

a vacuum at 250° is added gradually to well-cooled acetic chloride.

The vessel is then closed, and heated at 40° with agitation. The
product is distilled, and collected in a well-cooled receiver, containing
fragments of zinc fluoride. From this receiver it is distilled a second
time, and is kept in perfectly dry glass vessels, hermetically sealed.

Great care must be taken to avoid the presence of any moisture.

Above 19'5°, under atmospheric pressure, acetic fluoride is a colour-

less gas, does not fume in the air, and burns with a blue flame, pro-

ducing water, carbonic anhydride, and hydrogen fluoride. Its odour
recalls that of carbonyl chloride, and when inhaled its action is
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not immediate, but in a short time it produces intense bronchial

irritation.

Below 19*5° it is a very mobile, colourless liquid, miscible with
alcohol, ether, and chloroform. It dissolves in all proportions in

benzene, amyl alcohol, terebenthene, and glacial acetic acid. It does
not mix with water or carbon bisulphide, but is slightly soluble in

both of them. It dissolves very little iodine and no snlphur, but is

dissolved in large quantity by bromine. At —23" its vapour tension

is still 118 mm., and it does not solidify even at —55° ; its vapour ten-

sion at the latter point is about 10 mm. Its vapour density is 2*163

(calc. 2-146). C. H. B.

Acetic Fluoride. By M. Meslans (Compt. rend., 114, 1069

—

1072; compare preceding abstract).—Acetic fluoride boils at 19*5^,

and its vapour does not fume in the air. It is much more stable than
acetic chloride. Water acts on it with production of hydrogen
fluoride and acetic acid ; the action is, however, much less vigorous
than in the case of the chloride. Aqueous potash and soda have a
similar action. Quicklime reacts with production of acetic anhydr-
ide. Ammonia acts on acetic fluoride with formation of pure, odour-

less acetamide. Aniline has a vigorous action on the fluoride,

acetanilide and hydrogen fluoride being obtained. Acetic fluoride is

soluble in all proportions in alcohol ; no immediate action occurs,

but after several hours ethyl acetate and hydrogen fluoride are

formed. Amyl alcohol under similar conditions yields amyl acetate.

Small quantities of acetic anhydride and sodium fluoride are obtained

on heating acetic fluoride and sodium acetate in a sealed tube for

four hours at 100°. Sodium and sodium amalgam have no appre-

ciable action on the substance at ordinary temperatures, but at a low
red heat, sodium decomposes it with incandescence, sodium fluoride,

carbon, and a small quantity of liquid being formed. W. J. P.

Configuration of the Aldoximeacetic Acids or yS-Oximido-
propionic Acids. By A. Hantzsch (Ber., 25, 1904—1907).—The
only representative of the aldoximeacetic or y3-oximidopropionic acids

has been prepared by Pechmann (Abstr., 1891, 1458), and all

attempts to obtain an isomeride have been without success ; the

known compound must have the " anti-" configuration,

H-C-CHo-COOH
HO-N

for unlike the only known modification of the oxime of acetoacetic

acid (methylsynketoximeacetic acid), it does not under any circum-

stances yield an anhydride, and gives only a yellow coloration with
ferric chloride, in place of the violet given by the acetoacetic deriva-

tive. Further, it very readily loses carbonic anhydride on boiling

with water.

Although only one isomeride of the acid itself could be prepared,

the acetyl compound appears to exist in two modifications ; thus by
the action of acetic chloride on the acid Pechmann obtained an acetyl

compound melting at 145°, which is not acted on by a solution of

VOL, LXII. 4 c
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sodium carbonate, but is decomposed by soda, re-forming the origii

acid ; this derivative gives a wine-red coloration with ferric chloride.

If acetic chloride be replaced by acetic anhydride, an oily acetyl com-
pound is formed, which is hydrolysed by sodium carbonate solution,

and gives the same coloration with ferric chloride as the acid itself
;

if allowed to remain, it is slowly converted into the crystalline modi-
fication. Hence it appears that the acetyl derivative exists in two
stereometric forms, the oily compound having the same configuration

(" anti-") as the acid itself, and the second the syn-configuration.

H- C-CH,-COOH
N-OAc

H-C:CH2-C00H
M

AcO-N
H. G. C.

Action of Ethyl Chlorocarbonate on Ethyl Sodaceto-
acetate. By L. Claisex {Ber., 25, 1760—1776).—The author and
Zedel have previously shown (Inaug. Diss., Munich, 1889) that the

interaction of sodacetylacetone and ethyl chlorocarbonate leads to the

formation of two substances, namely, ethyl diacetoacetate,

CHAc2-C00Et,

and an isomeride which has probably the constitution

CHAciCMe-O'COOEt;

the former has an acid character, forms a copper derivative, and
gives an intense red coloration with ferric chloride in alcoholic solu-

tion, whereas the latter is a neutral substance, and gives neither of

the reactions just mentioned.

The behaviour of ethyl sodacetoacetate with ethyl chlorocarbonate

was found to be analogous to that of sodacetylacetone, the one
product being ethyl acetomalonate, the other a compound, insoluble

in alkalis, which has probably the constitution

COOEt-CH:CMe-0-COOEt.

The latter reaction has also been recently studied by Michael
(/. pr. Ghent., 37, 473) and by Nef (this vol., p. 140). Michael
isolated only the neutral compound to which he assigned the consti-

tution given above, or the alternative formula

OEt-C(CHAc)-0-COOEt,

which the author regards as highly improbable. Nef came to the
conclusion that the neutral compound produced in the reaction is

ethyl acetylcarbintricarboxylate, CAc(C00Et)3, and assumed that

the neutral compound described and analysed by the author was a
mixture.

In the present paper the author proves conclusively that the

neutral compound in question is not ethyl acetylcarbintricarboxylate

but ethyl carboxethj^lacetoacetate.

Ethyl carboxyethylacetoacetate, COOEt-CHiCMe-O'COOEt, is

formed together with ethyl acetomalonate when solid, alcohol-free

ethyl sodacetoacetate is gradually added to a well-cooled ethereal

solution of excess of ethyl chlorocarbonate, and, after keeping for

half an hour, the mixture warmed on the water-bath ; it is a colour-



ORGANIC CHEMISTRY. 1071

less oil, boiling at 130—131° under a pressure of 14 mm. Analyses
of the carefully purified substance, vapour density determinations by
Hofmann's method, and molecular weight determinations by Raoult's
m.ethod in glacial acetic acid solution, all gave results agreeing well
with those required by a compound of the molecular formula
•C9H14O5 ; the compound is, moreover, identical in properties with
the substance erroneously supposed by Nef to be ethyl acetylcarbin-
tricarboxylate. Further proof that the compound obtained by the
•author is not ethyl acetylcarbintricarboxylate is afforded by the fact
that even when the conditions are chosen so as to favour the formation
of the last-named compound the principal product is, as before, ethyl
carboxyethylacetoacetate.

Methyl carhoxymethylacefoacetate, COOMe*CH!CMe'0*COOMe, is

formed when methyl chlorocarbonate is treated with methyl sodaceto-
acetate in ethereal solution; it melts at 37—38°, and boils at
124—126° under a pressure of 19 mm,, and at 224—226° with slight

decomposition under the ordinary atmospheric pressure ; it is insoluble

in alkalis, and gives no colour reaction with ferric chloride. Mole-
<;ular weight determinations in glacial acetic acid and in benzene
solutions gave results agreeing with those required by a compound of

the molecular formula C7H10O5.

The ethereal salt of the composition CioHigOs, obtained by treating
•ethyl sodiomethylacetoacetate with ethyl chlorocarbonate, is a colour-

less liquid of sp. gr. 1'085 at 15°, insoluble in alkalis; it boils at
136—139° under a pressure of 15 mm., that is to say, a few degrees
higher than the compound obtained in like manner from ethyl aceto-

acetate ; if the latter had the constitation assigned to it by Nef, the
difference in boiling point would have been about 50° or 60° the other
way.
A careful investigation of the interaction of ethyl chlorocarbonate

and ethyl sodiomalonate has completely confirmed the statements of
•Conrad and Guthzeit on this subject; the sole product is ethyl
rmethanetricarboxylate (m. p. 28°), the vapour density and molecular
weight of which were determined by the usual methods ; this ethereal
salt has a distinctly acid character, and dissolves freely in dilute

alkalis. F. S. K.

Action of Ethyl Cyanacetate on Organic Bases. By L
OuAREscHi (Chem. Gentr., 1892, i, 382—383 ; from Atti.li. Accad. Sci.

Torino, 27).—Ethyl cyanacetate reacts with ethylenediamine with
development of heat, dicyanacetylethylenediamine^

CaH^CNH-CO-CHs-CN-js,

and ethyl alcohol being formed. The mixture solidifies on cooling to
a white, crystalline mass. Dicyanacetylethylenediamine is sparingly
soluble in cold water, readily soluble in hot water and in alcohol,
insoluble in ether. When strongly heated, it decomposes into
ammonia, hydrogen cyanide, and an odour of coniine is emitted.
With pentamethylenediamine, ethyl cyanacetate forms the corre-

sponding dicyanacetylpentamethylenediainine,

CHo(CH2-CH2-NH-CO-CH2-CN)2.
4 c 2
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It forms colourless needles meltinf^ at 135—136°. With benzylaminCy
cyanacetylhenzylamine, CHzPli'NH'CO'CHa'CN, is formed. It crys-

tallises in beautiful, long, lustrous needles, melts at 124—124'5°,

and boils at 339—340° with partial decomposition. It is soluble in

hot water and alcohol, sparingly soluble in ether. This reaction of
benzylamine with ethyl cyanacetate forms a means of separating it

from aniline (see following abstract). A mixture of both bases is

warmed gently with the cyanacetate for a few minutes, after which
the mixture is distilled with steam, when the aniline passes over un-
changed, whilst the residue contains the cyanacetylbenzylamine. The
latter may then be boiled with potash, when benzylamine passes over.

With piperidine, ethyl cyanacetate forms cyanacetylpiperidine,

CsNHio'CO'CHg'CN', crystallising in large prisms, which melt at

88—89°. J. W. L.

Action of Ethyl Cyanacetate on Aniline. By E. Quenda
(Ghem, Centr., 1892, i, 383; from Atti B. Accad. 8ci. Torino, 27).-—
Aniline reacts with ethyl cyanacetate only when heated. Gyanacetyl-

aniline is first formed and then malondianilide, CH2(CO*I^HPh)2,
The former, NHPh'CO'CHa-CJS', is sparingly soluble in cold water,,

readily soluble in hot water and in alcohol, insoluble in ether ; it melts

at 198'5^200°, and volatilises at a higher temperature unchanged.
It does not form salts with acids, and, when boiled with alkalis, it

is decomposed into ammonia and aniline. J. W. L.

Constitution of Ethyl Acetoacetate and of the so-called
Formyl Derivatives of Ethereal Salts and of Ketones. By
L. Claisen {Ber., 25, 1776—1787).—Since it has been proved
that ethyl acetoacetate yields two classes of derivatives, one of
which must be regarded as derived from the ketonic ethereal salt.

CHgAc'COOEt, whilst the other must be supposed to be derived

from ethyl hydroxycrotonate, OH'CMelCH-COOEt (compare JSTef,.

this vol., p. 140), there remain at the present time only two ways in

which the constitution of ethyl acetoacetate can be determined,
namely, by studying its physical properties and by comparing its.

chemical behaviour with that of compounds of known constitution.

Briihl (this vol., p. 583), from a determination of the molecular re-

fraction of ethyl acetoacetate, concludes that at the ordinary tempe-
rature the compound must be represented by the ketone formula -

this view is confirmed by the observations of Perkin (Proc, 1892,

100) on the molecular magnetic rotation of ethyl acetoacetate..

Assuming that ethyl acetoacetate is a hydroxy-compound, the fact

that it does not yield an acetyl derivative when heated with acetic

anhydride or acetic chloride is remarkable. Further, if ethyl aceto-

acetate is ethyl hydroxycrotonate, it would probably show, to a
certain extent, the same behaviour as ethyl salicylate, since both
compounds contain the atomic complex OH'CiC'COOEt, but, as a

matter of fact, the properties of the two compounds are quite

different ; as, however, the fact that in ethyl salicylate the atomic

complex in question forms part of a closed chain, makes the analogy

somewhat doubtful, the question can only be decided with certainty
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by comparing tlie behaviour of ethyl acetoacetate with fatty com-
ponnds, such, as the hydroxymethylene derivatives, which contain the

atomic complex OH'C!C'CO—

.

This comparison has shown that the behaviour of ethyl acetoacetate

is so diiferent from that of hydroxymethylenecamphor (Abstr., 1891,

574) and from that of the hydroxymethylene derivatives of ethyl

phenylacetate, ethyl phenyl ketone, and deoxybenzoin, that the con-

stitution of the first named cannot be analogous to that of the

hydroxy-compounds. The latter are converted by acetic chloride and
by benzoic chloride into neutral acetates and benzoates just as readily

as are the phenols ; the benzoates are also formed when the sodium
derivatives are suspended in ether and treated with benzoic chloride,

and when the hydroxy-compounds are treated by Schotten-Bau-
mann's method. When the sodium derivatives of the hydroxy-
methylene compounds are heated with ethyl iodide, alkyl derivatives

of the constitution OEt*C!C*CO— are formed, with separation of

sodium iodide; the same alkjl derivatives are obtained when the

hydroxy-compounds are treated with phosphorus trichloride, and the

chlorides obtained in this way decomposed with sodium eth oxide.

These alkyl derivatives are hydrolysed by alcoholic potash and be-

have in this respect like the ethereal salts. On oxidation, the

hydroxymethylene derivatives are decomposed in such a way that

the iCH'OH group is replaced by an atom of oxygen.
A full account of these experiments will be published.

Since in many respects the hydroxymethylene derivatives are

analogous to the isonitroso-compounds, it is possible that the former,

like the latter, may exist in stereoisomeric forms ; in the case of

hydroxymethyleneacetone, for example, the two configurations would

be represented by the formulas ^^^ N ^-. and -„ M ^tt- ^s a matter

of fact, the benzoyl derivative of hydroxymethylenecamphor exists in

two modifications, one of which can be converted into the other.

When the sodium derivative of hydroxymethyleneacetone is treated

with benzoic chloride, there are formed two crystalline compounds,
melting at 93° and 117° respectively ; analyses of these two substances

gave, in both cases, results agreeing with those required by a benzoyl
derivative of the composition CHAciCH'OBz ; nevertheless, they are

not isomeric. The compound of higher melting point can be ob-

tained by heating the compound melting at 93° with excess of benzoic

acid ; it has, probably, the constitution CH2Ac*CH(OBz)2, is insoluble

in alkalis, and gives no coloration with ferric chloride.

When hydroxymethyleneacetone is treated with hydroxylaraine,
two isomeric isoxazoles are formed ; they are both colourless liquids,

having an intense pyridine-like smell. The one is ^-methylisoxazole,

and boils at 118°. The isomeride boils at 122° and is oc-methylisox-

azole; this compound is converted into sodiocyanoacetone by sodium
ethoxide. Cyanoacetone (compare Holtzwart, /. ^r. Chem., 39, 237)
is a colourless, unstable liquid, which readily undergoes polymerisa-
tion. F. S. K.
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Action of Nitrous Acid on Ethyl Acetosuccinate and Di-
acetosuccinate. By R. Thal {Ber., 25, 1718—1727),

—

Isonitroso-

levulinic acid, C00H-CH2-C:(N0H)-C0Me, is obtained when a
solution of ethyl acetosuccinate and potassium hydroxide (5 grams
of each) in water (100 grams), after remaining at a moderately low
temperature for 12 hours, is mixed with one of sodium nitrite

(2 grams) in water (50 grams), the mixture being then cooled by ice,

acidified with sulphuric acid, and quickly extracted with ether. The
acid crystallises from ether in bunches of white needles, is readily

soluble in alcohol, ether, and water, melts at 119° with the evolution

of carbonic anhydride, whilst isonitrosomethylacetone distils over at
184—185°. It reduces Fehling's solution on warming, and, when
kept, becomes black, being then insoluble in ether. The salts crys-

tallise badly, the best being the barium salt, (C5H6N'04)2Ba -}- SHgO,
which decomposes at 80° ; the phenylhydrazone forms slender, silky

needles, and melts at 152°. When an aqueous solution of the acid is

mixed with hydroxylamine hydrochloride, and allowed to remain for

some weeks, a brown, amorphous substance separates, whilst ether

extracts a compound from the solution which crystallises from
chloroform in leaflets, melts at 85°, and has one of the following

constitutions, ISrOH:CMe'C<^'r ? or N0H:C<^^~"^'^^®. When
CH2'CO 0x12*0

isonitrosolevulinic acid is reduced with stannous chloride and hydro-
chloric acid, after adding an excess of concentrated potash, ether

extracts tetramethylaldine ; whilst, when the acid is allowed to re-

main in the cold with 20 times its weight of 15 per cent, sulphuric
acid, an explosive compound, soluble in alkalis, is produced.
When ethyl diacetosuccinate is treated with nitrous acid in a

simila^ manner to ethyl acetosuccinate, it gives two compounds,
C2(NOH)2(COMe)2and N0H:C(C0Me)-CH2-C0Me; the former melts
at 152*5° with decomposition, and the latter melts at 75° and boils

at 185—188°. Ethyl /3-methylacetosuccinate, on analogous treat-

ment, yields a compound insoluble in all solvents with the exception
of alkalis, which dissolve it with a yellow colour; it melts at
129—130° with the evolution of gas, and is probably methyliso-

N" O
nitrosolevuhmc anhydride, COMe-C<'^_^, i'

» ^ -r^ ' ^CHMe-C A. R. L.

Hydrogenation of Closed Rings. By F. Stohmann and C.
Klebee {J.pr. Ghem. [2], 45, 475—499).—See this vol., p. 1040.

Synthesis of Dihydrobenzene. By A. Baeyer {Ber., 25^
1840—1841).—The author has obtained dihydrobenzene by heating
with quinoline the dibromohexamethylene obtained from quinitol

(this vol., p. 833).

JJihydrohenzene is a liquid resembling benzene, has a characteristic

penetrating odour, and boils at 81'5° (impure). The vapour at once
turns paper moistened with permanganate brown. It combines
with hydrogen bromide under the same conditions as dipentene, and
forms a saturated Jiydrohromide. With bromine, it yields a beautifully
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crystalline tetrdbromide, whicli is reconverted into dihydrobenzene

when treated with zinc-dust and acetic acid. With alcoholic sulph-

uric acid, it gives an intense blue coloration, and is converted into an
oily condensation product. It dissolves in concentrated sulphuric

acid with a red coloration. E. C. R.

Lignite Tar. By F. Heusler {Ber., 25, 1665—1678).—A quantity
of the lighter portions of the distillate from lignite tar was fraction-

ated after treatment with dilute acids and alkalis. On distillation

at ordinary pressures, decomposition sets in at about 180°. The oil

is readily attacked in the cold by potassium permanganate in dilute

sulphuric acid solution. A quantity (1950 c.c.) of the oil boiling at

148—162^ was treated with potassium permanganate (167 grams) in

the cold until the action was over. On steam distillation, an oil

(1208 grams) boiling at 130—165° was obtained ; the largest frac-

tion (328 grams) of this distilled at 145—150°. The lower boiling

parts of the crude tar oil are acted on with explosive violence by nitric

acid. After treatment with potassium permanganate, however, nitra-

tion proceeds quietly ; the greater portion of the oil dissolves with
evolution of gas, and on pouring the acid solution into water, a heavy
oil separates which is partially soluble in soda. A considerable pro-

portion, however, remains undissolved, and consists of nitro- derivatives

of aromatic hydrocarbons.

On fractional bromination in the cold of the oil dissolved in ether,

a product is obtained which may be separated by steam distillation

into a light and a heavy oil. The lighter portion consists of bromo-
derivatives of aromatic hydrocarbons.

Lignite tar oil is readily acted on by concentrated sulphuric acid

with evolution of sulphurous anhydride. The oil (15 parts), if

agitated first with a mixture of water (1 part) and concentrated
sulphuric acid (2 parts) and then with a mixture (4f parts) of water
(1 part) and concentrated sulphuric acid (3 parts), yields an oil

which, on steam distillation and subsequent fractionation, is found to

be similar to that obtained by oxidation with permanganate and to have
a strongly aromatic odour. The fraction of this oil, boiling at 80—93°

was found, by nitration, to contain about 34 per cent, of benzene.

The fraction boiling at 100—110° of the oil obtained by the treat-

ment with permanganate, described above, was found by nitration to

contain about 45 per cent, of toluene. Derivatives of metaxylene
and mesitylene were also recognised among the products of nitration.

The fraction boiling at 135—140° of the oil obtained by treatment
with permanganate contained about 30 per cent, of aromatic hydro-
carbons.

On nitration of the oil, a certain quantity was always unattacked

;

this consists of naphthenes, and the proportion increases as the

boiling point of the oil rises, and varies from 14*5 per cent, in the

fraction boiling at 90—100° to 33*3 per cent, in the part boiling at
300°.

No evidence of the presence of terpenes in the oil could be ob-

tained on treating the oil by Wallach's methods. Indene and
cumarone, also, could not be detected. The fraction boiling at
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180—240° was found by treatment with picric acid to contain 4—

5

per cent, of naphthalene. W. J. P.

Action of Iodoform on the Additive Product obtained from
Sulphurous Anhydride and Sodium Phenoxide. By C. Schall
and J. UiiL (Ber., 25, 1875—1901).—It has already been shown
by Schall and Kopp (this vol., p. 970) that sulphurous anhydride
and sodium phenoxide unite in molecular proportions forming the

additive compound NaSOa'OPh, which reacts with alkyl iodides

forming the phenyl salts of alkylsulphonic acids. Benzyl chloride

and carbonyl chloride act in a different manner, causing the evolution

of sulphurous anhydride and forming benzyl phenyl ether and phenyl
carbonate respectively. The authors then examined the action of

iodoform in the hope of obtaining derivatives of the salphonic acid,

but the reaction proceeds in an entirely different manner to those

mentioned above, yielding a substance of high molecular weight,

which has the properties of a colouring matter.

The mixture of iodoform (1 mol.) and phenyl sodium sulphite

(3 mols.) is heated in a sealed tube at 180°
; the product contains,

besides the above-mentioned colouring matter, considerable quantities

of free iodine, sodiam sulphate, sodium iodide, small quantities of

water, carbon, methyl iodide, and phenyl methylsulphonate, sulphur-

ous anhydride, and carbon monoxide being also evolved. To isolate

the colouring matter, the product is treated with sodium thiosulphate

to remove free iodine, the residue distilled in a current of steam, ex-

tracted with benzene, and, finally, i-ecrystallised from alcohol with
addition of water. It then forms odourless, microscopic plates, having
a red to blackish-brown colour, or reddish-brown when in the form
of powder ; the authors, therefore, propose to term it rubhadin (from
ruber, red, and hadius, chestnut-brown) until its constitution shall be

more exactly determined.

The analysis of the substance and the determination of its molecu-
lar weight by the boiling-point method lead to the formula C44H32S4O8

;

it sinters at 145°, commences to swell up and, apparently, to decom-
pose at 160°, dissolves readily in alcohol, ethyl acetate, and phenol,

sparingly in acetic acid, and is insoluble in other neutral solvents.

Dilute soda and ammonia also dissolve it forming an intense Bordeaux-
red solution, but the compound is reprecipitated unaltered by acids,

or even by water from ammoniacal solution. In alcoholic or am-
moniacal solutions it colours silk and avooI a pale Bordeaux-red. and
cotton a peculiar, pale yellowish -violet tint.

Diacetylrubbadin, C44H30S4O8AC2, is prepared by the action of an
excess of acetic anhydride on rubbadin at 100°, and crystallises from
chloroform on addition of light petroleum, and cooling strongly;

it forms a greyish-yellow, crystalline powder which sinters at 155°

and decomposes at a higher temperature without melting. On boiling

in alcoholic solution, it undergoes decomposition, being resolved ap-

parently into two acetyl derivatives, C24H16S2O6AC2 and C20II16S2O2AC2.

With bromine it yields hexabromodiacetylrubbadin, C44H24Br6S408Ac2,

which separates from ethyl acetate on addition of light petroleum as

a fine, red, crystalline powder, and decomposes without melting above
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300°. Dimethylruhhadin, C44H3oS408Me2, is obtained by boiling a
solution of the colouring matter in alcoholic potash with a slight

excess of methyl iodide ; it is a dark, reddish-brown powder, and may
be recrystallised from chloroform on addition of light petroleum,

after which it sinters at 147° and decomposes at 210°.

V When the solution of rubbadin in soda or acetic acid is treated

with zinc-dust, 1 atom of sulphur is displaced by 2 atoms of hydrogen
;

the product separates in pale-red flakes, and can be crystallised from
a mixture of ethyl acetate and light petroleum.

Concentrated nitric acid, freed from lower oxides by addition of

carbamide, acts on an acetic acid solution of rubbadin, forming a
liexanitro-covci^o\uidi C44H26(N02)6S308, which contains 1 atom less

sulphur than rubbadin, forms a red, crystalline powder, decomposing
at 203°, and colours silk and wool pale yellow. When treated with
reducing agents, it yields products which are insoluble in all solvents

with the exception of phenol, and appear to consist of nitramido-

derivatives.

Sulphuric acid acts on rubbadin with evolution of sulphurous

anhydride and formation of other products which could not be iso-

lated, whilst nitric acid at 100° yields picric acid and considerable

quantities of sulphuric acid ; on distillation with zinc-dust, it yields

impure phenol. Dilute hydrochloric acid decomposes it at 200° with
evolution of hydrogen sulphide and formation of phenol, and a new
compound having the formula C32H20S2O8 ; the latter is a dark-red,

crystalline powder, which decomposes above 300° without melting,

dissolves readily in alcohol, ethyl acetate, and acetone, sparingly in

acetic acid and ether; it also dissolves in concentrated soda, but
scarcely in ammonia. When the alkaline solution is treated with
methyl iodide, the dimethyl derivative, C32Hi8S208Me2, is formed, which
separates out in reddish-brown, lustrous plates, sinters at 200°, and
decomposes on further heating. The diacetyl derivative

C32HigS208Ac2,

is a yellowish-brown, crystalline powder, which sinters at 198°, and
also decomposes on further heating ; it combines with bromine to

form the tetrahromodiacetyl derivative, C32Hi4Br4S208Ac2, which is a
pale-red, crystalline powder.
When fused with soda and a little water, rubbadin yields phenol,

a little salicylic acid, and dihydroxydiphenyl sidphoxi'de, SO(C6H4*OII)2.
The latter forms a sandy, greyish-yellow powder which melts at 95°,

is insoluble in benzene and light petroleum, readily soluble in ethyl

alcohol, ether, and soda. Its acetyl derivative, SO(C6H4*OAc)2, is

also a greyish-yellow powder, and melts at 108—109°. The same
acetyl derivative is obtained from dihydroxydiphenyl sulphide by
acetylation and oxidation with potassium permanganate, thus showing
that the above constitution is correct. When dihydroxydiphenyl
sulphoxide is heated with dilute hydrochloric acid at 200", it is con-

verted into a polymeride (Ci2HioS03)2, which forms a reddish-brown,

microcrystalline powder, and begins to melt at 188°.

The above results are insufficient to establish the exact constitution
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of rubbadin, but the authors propose, provisionally, the following-

constitutional formula :

—

H. G. C.

Thymol. By F. Kehrmann (Ber., 25, 1662).—A polemical paper.

Orthophenylene Hydrogen Antimonite. By H. Causse (Oompt,
rend,, 114, 1072—1074).

—

Orthophenylene hydrogen antimonite,

C6H,<g>Sb-0H,

is prepared by saturating an aqueous solution (200 c.c.) of catechol

(20 grams) with sodium chloride at 50° ; a neutral solution (100 c.c.)

of antimonious chloride prepared by the author's method (see thi»

vol., p. 413) is then added. On cooling, the antimonite crystallises

out, and is separated after 24 hours, washed, and dried in the air.

The substance does not melt ; it is insoluble in most neutral solvents,

but dissolves in alkalis and alkali carbonates, and in hydrochloric

and sulphuric acids. Its solution in nitric acid soon decomposes with
separation of antimonious oxide. It is decomposed by boiling with
water or by treatment with hydrogen sulphide. On heating the salt

(3 grams) with acetic anhydride (30 grams) in a closed vessel for four

hours at 130°, diacetylcatechol is formed. Dibenzoylcatechol is

obtained in a similar manner. W. J. P.

Paramidoalkylorthotolaidines. By A. Weinberg {Ber., 25,,

1610—1614).

—

Paramidoethylorthotoluidine is prepared by the re-

duction of the corresponding nitroso-compound, and boils at 272°

(corr.). The sulphate, C6H2EtMe(]S'H2)2,H2S04, is deposited in large-

crystals on the addition of dilute sulphuric acid to the base dissolved

in alcohol. By the action of nitrous acid on the base, a diazo-com-

pound is formed. The acetyl derivative is obtained by heating the

base with glacial acetic acid, and is amorphous ; the salts are readily

soluble. By the action of nitrous acid, a nitrosamine is formed as a
yellow, viscid liquid.

On heating the acetyl derivative with ethyl bromide and alcohol in^

a sealed tube for 12 hours, paracetamidodiethylorthotoluidine is formed
;

it is a viscid liquid, and is purified by treatment with nitrous acid

and ether; on heating w^ith potash, pao-amidodiethyloo^thotolmdine is

formed ; this is a colourless liquid which does not undergo change
on exposure to air, and boils at 260—261°. The sulphate crystallises

in colourless prisms ; the hydrochloride in small, lustrous plates. The
diazo-derivative is pale yellow, and readily soluble. Paramidodiefchyl-

orthotoluidine does not yield thionine or indamine derivatives,

neither could a thiosulphonic acid be obtained ; this apparently points,

to an inner linkage between the amido- and alkyl-groups. That such
is the case with paramidoethylorthotoluidine is show^n by its yielding

an indamine, a thionine, and a thiosulphonic acid which crystallises in

lustrous prisms, and is almost insoluble in water. A comparison of

the boiling points of aniline, ortho-, para-, and meta-toluidine, and of
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tlie etliyl and diethyl substitution products shows tliat the boilings

point rises with increasing molecular weight, except in the case of

diethylorthotoluidiiie, which boils 9° lower than ethylorthotoluidine.

The dialkylorthotoluidines do not condense with aldehydes, but the
monoalkyl compounds readily combine to form methane derivatives.

J. B. T.

Oxalylorthamidophenyl Mercaptan, and Oxalylorthamido-
a-naphthyl Mercaptan. By W. Lang (Ber., 25, 1902—1903).—
When a mixture of aniline, glycerol, and sulphur is heated to the
boiling point, hydrogen sulphide is evolved in quantity, the evolu-

tion continuing for 50—60 hours. If the product be then distilled,

a yellow oil passes over far above 300° which quickly solidifies, and
after recrystallisation from xylene forms pale-yellow needles, melts,

at 304°, and is identical with the oxalylorthamidophenyl mercaptan
obtained by Hofmann from sulphur and acetanilide (Abstr., 1880,

885). If the aniline be replaced by a-naphthylamine, the oxalyl-

orthamido-a-naphthyl mercaptan also described by Hofmann is

formed, but the yield in both cases is much smaller than that ob-

tained by the older method. The phenyl derivative may also be
prepared by heating sulphur and ethylaniline at 200—300°.

H. G. C.

Dinitrosoazobenzene. By C. Wlllgekodt (J. pr. Chem., [2], 45,
554—555).—The author complains that Kehrmann and Messinger (this,

vol., p. 889) have taken up an investigation which he had reserved.

Even if it be granted that their experimental work is correct they are

wrong in drawing the conclusion that "dinitrosoazobenzene" is

nitrophenylazimidobenzene. A. G. B.

Action of Diazo-compounds on Oximes. By J. Mai (Ber., 25,
1685—1689).—The author continues his study of the action of diazo-

compounds on oximes (see this vol., p. 163).

Paratoluidine (2*5 grams) is diazotised in hydrochloric acid solu-

tion and slowly added to an ice-cold aqueous solution of ethyl-

aldoxime (3 grams) and potash (2 grams). The reaction is some-

what uncertain, an oily mass sometimes being formed ; the normal
product is a solid which is extracted v/ith ether. On evaporation of

the ethereal solution, a viscid mass is obtained which ultimately

solidifies, and on crystallisation from light petroleum yields colour-

less leaves which melt at 86°, and decompose with evolution of

gas at above 120°. This substance may have the constitution

C6H4Me*NH*lS'(0-N!CHMe)2. It is sparingly soluble in ether, more
so in alcohol, and separates unchanged from its solution in acetic

acid.

The interaction of ethylaldoxime and diazobenzene chloride results

in the formation of a substance which separates from light petroleum

as an oil which ultimately solidifies and is deposited from ether as a
solid which melts at 86° and decomposes with evolution of gas at

120°. Its constitution may be NHPh-]S(0]S';CHMe)2.
Paratoluidine (2 grams) and acetoxime (3 grams), when treated as

described above, give a quantitative yield of a substance having
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the composition C13H.0N4O2, which crystallises from a mixture of al-

cohol and ether in scales melting with evolution of gas at 140—145°.

Similarly, diazobenzene chloride and acetoxime yield a compound
of the composition Ci2Hi8N402, which crystallises from a mixture of
alcohol and ether.

The two benzaldoximes react with diazobenzene chloride giving
crystalline compounds of the composition C20H18N4O2, which melt
with decomposition at 125°, and agree completely in their properties.

W. J. P.

Oximes. By A. Claus (/. pr. Ghem., [2], 45, 556—560).—

A

reply to the recent paper by Y. Meyer and Cathcart (this vol., p.

992 ; compare this vol., pp. 598, 985). A. G. B.

Parethoxyphenylhydrazine and Dimethylparethoxyphenyl-
pyrazolone. By F. Stolz {Ber., 25, 1663—1665).

—

Parethoxyphenyl-

hydrazine, OEt'CeHi'NaHs, is prepared by cautiously diazotising

parethoxyaniline dissolved in coijcentrated hydrochloric acid, and
subsequently reducing the cooled solution with stannous chloride

and hydrochloric acid. It crystallises from benzene in lustrous

leaflets, reduces Fehling's solution, melts at 74°, and is sparingly

soluble in ether; the free base deliquesces and becomes dark on
exposure to the air.

Parethoxijphenylmethylpyrazolone, N<^^^p, tt ^^^.^^ CO, separates

as a crystalline mass when molecular proportions of the last de-

scribed compound and ethyl acetoacetate are dissolved in toluene and
the solution heated on the water-bath ; it melts at 147^, and resembles
pyrazolone in its behaviour. When heated at 100—120° with methyl
iodide and wood spirit, dirnethylparethoxyphenylpyrazoloiie (par-

ethoxyantipyrine) NMe<^j^xp tt .OFfk-^^^' ^^ produced; this crys-

tallises in lustrous leaflets, melts at 90—91°, and resembles antipyrine

in its general behaviour. A. R. L.

Paralkyloxy-derivatives of Phenylhydrazine, Hydracetine,
and Antipyrine. By J. Altschul (Ber., 25, 1842—1854).—The
author has been working on the same compounds a.s Stolz (preced-

ing abstract) and claims priority. The preparation of parethoxy-
phenylhydrazine by V. Meyer's method, namely, by the action of

stannous chloride and hydrochloric acid on the diazo-salt of par-

ethoxyamidobenzene gives very bad results ; the author has obtained
good results by a modification of E. Fischer's method.
Sodium parethoxydiazobenzenesulphonate, OEt*C6H4'N3*S03N'a, is

obtained by treating a mixture of parethoxyamidobenzene (100 grams),
water (750 grams), and hydrochloric acid (sp. gr. = 1*19

; 200 grams)
with sodium nitrite (54 grams), dissolved in water (400 grams) ; when
the diazotisation is complete, the mixture is poured into a mixture of

sodium salphite (400 grams), water (1600 grams), ice (500 grams),
and sodium hydroxide (40° B., 120 grams). The diazosulphonate is

thus obtained as a crystalline, yellow precipitate. That remaining in
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the mother liquor is precipitated with salt. It crystallises from
water in beautiful, yellow leaflets and thick, brownish-yellow prisms.

Sodium jparethoxyphenylhydrazinesuJphonate is obtained by gradually

adding zinc dust (200 grams) to a solution of the above salt (40()

grams) in water (2000 grams), and acetic acid (200 grams). On
concentrating the filtrate, the greater part of the hydrazine sulph-

onate crystallises out ; the rest is precipitated with salt. It

crystallises in small, colourless prisms, is easily soluble in warm
water, when damp quickly turns yellow, but remains unaltered when
dry, and reduces Fehling's solution in the cold.

The corresponding methoxy-salts are obtained in a similar way.
Sodium jparametlwxydiazohenzenesuliohonate forms yellow leaflets very
similar to the ethoxy-salt. Sodium jparamethoxyphenylhydrazine-

sulpJionate crystallises in white needles.

When the above sodium hydrazinesulphonates are treated with
concentrated hydrochloric acid with the object of converting them to

the hydrazine hydrochlorides, decomposition takes place, and the
properties characteristic of the hydrazine group are lost. The
hydrazine hydrochlorides are easily obtained by treating them with
alcoholic hydrogen chloride.

Farethoxyphenylhydrazine JiydrocJiloride is obtained as follows :—
A mixture of dry sodium paraethoxyphenylhydrazinesulphonate

(100 grams), and 90 per cent, alcohol (600 grams) is heated to

boiling in a reflux apparatus and mixed with hydrochloric acid

(sp. gr. 1"19; 20 grams) ; after a short time the mixture is filtered

hot ; the filtrate cooled to 10° and mixed with a further quantity

(350 grams) of hydrochloric acid. The semi-solid, crystalline mass
so obtained is filtered and washed with alcohol. It crystallises from
water or alcohol in colourless needles, is very easily soluble in water,

less so in alcohol, decomposes when in a damp state, but is stable

when dry. On adding ammonium oxalate to the aqueous solu-

tion, the hydrazine oxalate is precipitated in beautiful, colourless

prisms.
Parethoxyphenylhydrazine is obtained by heating the hydrochloride

with concentrated sodium hydroxide on the water-bath. It forms a
bright-yellow, crystalline powder, melts at 74°, is distinctly soluble in

cold water, easily in alcohol, sparingly so in ether, is very unstable,

and soon decomposes into a brownish-red resin. It can be distilled

in a vacuum, when it partially decomposes and the colourless dis-

tillate is a mixture of crystals (m. p. 74°) and a yellowish oil. When
heated with aqueous mineral acids or with organic acids, it is quickly
decomposed with formation of ammonia. On examining the alco-

holic mother liquors obtained from crystallisation of the hydro-
chloride, the author separated parethoxyazobenzene, ]S'2(C6H4'OEt)2.

When treated with glacial acetic acid at 100°, the mono- and di-acetyl

compounds are obtained. Monacetylparaethoxyphenijlhydrazine crystal-

lises from water in colourless leaflets, from alcohol in lustrous prisms,

melts at 141"5°, is soluble in 20 parts of boiling water and in 1 part
of hot alcohol, and is sparingly soluble in cold water. It is dis-

tinguished from hydracetine by a characteristic colour reaction.

The latter yields a colourless solution with sulphuric acid which goes
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red on the addition of nitric acid. Monacetylparaethoxyplienyl-

liydrazine dissolves in sulphuric acid with a blood-red coloration

which changes to a beautiful yellowish-green on adding nitric acid.

The diacetyl compound is obtained from the mother liquors of the

monficetyl compound. It melts at 112—116° and forms colourless

crystals similar to the monacetyl compound. Both compounds reduce
Fehling's solution in the cold.

The corresponding methoxy-compounds are obtained in a similar

way. Paramethoxyphenylhydrazine melts at 65°, and is more spar-

ingly soluble in water and more easily so in ether than the ethoxy-
•compound. The monacetyl compound crystallises from water in

colourless leaflets, melts at 133'5°, and gives the same colour reactions

as the ethoxy-compound.
The decomposiiion of salts of hydrazinesulphonic acids by means

of alcoholic hydrogen chloride may be used with advantage in other

cases. The author has obtained phenjdhydrazine by this method in

a very pure state aud from potassium parahydroxyphenylhydrazine-
sulphonate he obtained a compound which he believes to be para-

hydroxyphenylhydrazine.
ParethoxyphenylhydrazinesulpJionic acid is obtained as follows :

—

The sodium salt (50 grams) is dissolved in warm water (200 grams),
cooled to 40°, and mixed with 7 per cent, hydrochloric acid (100
grams). The liquid turns deep yellow, and after a short time solidi-

fies to a crystalline magma. It is purified by washing with water.

It leaves no ash on combustion, is easily soluble in alcohol, sparingly

so in water, and is entirely decomposed on heating at 100°, and also

by boiling with water and aqueous acids ; the aqueous solution blues

Congo-paper. On remaining, it quickly changes into paradieihoxy-

sulpliophenylhydrazide, (OEt*C6H4'N2H2)2S02. The latter is unde-
compored by heating at 100°, turns brown at a higher temperature,
and decomposes at 130—140°. It is sparingly soluble in water,

crystallises in white needles, is neutral, has strong reducing proper-
ties, and yields paraethoxyphenylhydrazine when treated with alco-

holic hydrogen chloride, and subsequently with sodium hydroxide.

Ethyl acetoacetatc reacts with parethoxyphenylhydrazine as de-

scribed by Stolz (preceding abstract), and the author obtained par-

cthoxyphenylmethylpyrazolone (m. p. 147°) and parethoxyphenyldi-
methylpyrazolone (m. p. 91°). The latter crystallises in colourless

prisms about a centimetre long.

ParetJioxyantipyrine salicylate is obtained by melting parethoxy-
a-ntipyrine with the equivalent quantity of salicylic acid and a little

alcohol. It crystallises from alcohol in beautiful, colourless prisms,

and melts at 131°.

Paramethoxyphenyldimethylpyrazolone is very similar to the
•ethoxy-compound, and melts at 82°.

The author has prepared, nitrophenylmethylpyrazolone from para-
nitrophenylhydrazine by the action of ethyl acetoacetatc, and finds

that it is identical with the nitro-compound obtained by nitrating

phenylmethylpyrazolone. E. C. R.
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Isomeric Oximes and Hydrazones. By A. Hantzsch (Ber., 25,
1692—1700).—This paper is purely polemical, being a reply to

Claus (tliis vol., pp. 50, 598), who opposes stereochemical hypotheses.

W. J. P.

Derivatives of Dibenzylcarbamic, Paraditolylcarbamic, and
Benzylparatolylcarbamic Acids. By H. Hammerich (Ber., 25,
ISid—1825).—Dibenzylcarhamic chloride, ISr(CH2Ph)2-COCl, is formed
when carbonyl chloride is treated with dibenzylamine (2 mols.) in

toluene solution ; it is a yellow oil and decomposes on keeping.

Phenyldibenzylcarbamide, C21H20N2O, prepared by treating the pre-

ceding compound with aniline in alcoholic solution, crystallises in

small, lustrous needles, melts at 126—128°, and is soluble in hot
alcohol, ether, benzene, and glacial acetic acid, but insoluble in water
and light petroleum.

Faratolyldibenzylcarhamide, C22H22]N'20, crystallises in small, prism-

atic needles, melts at 168—169°, and is soluble in hot alcohol,

benzene, and glacial acetic acid, but insoluble in ether, light petr-

oleum, and water.

Tribenzylcarbamide, C22H22N2O, crystallises in prisms, melts at

119—120°, and is soluble in benzene, ether, alcohol, and glacial

acetic acid.

Tetrabenzylcarbamide, C29H28^30, crystallises in hexagonal prisms,

dissolves freely in ether, benzene, alcohol, and glacial acetic acid, and
melts at 85°.

Isobutyldibenzylcarbamide, Ci9H24lSr20, crystallises in small, prismatic

needles, melts at 108—109°, and is readily soluble in ether, benzene,

glacial acetic acid, and warm alcohol.

Paraditolylcarbamic chloride, N'(C6H4Me)2*COCl, crystallises iu

prismatic needles, melts at 102—103*5°, and is very readily soluble in

ether and benzene, but more sparingly in glacial acetic acid, alcohol,

and light petroleum.

Phenylparaditolylcarbamide, C21H20N2O, melts at 135—136°, crystal-

lises in prismatic needles, and is soluble in alcohol, benzene, ether,

and glacial acetic acid.

Triparatolylcarbamide, C22H22N2O, crystallises in prismatic needles,

melts at 189°, and is insoluble in ether, light petroleum, and water,

but soluble in warm benzene, glacial acetic acid, and alcohol.

Benzylparaditolylcarbamide, C22H22N2O, melts at 136—137°; tetra-

jparatolylcarbamide, C29H28lSr20, at 78—80*5°
; and isobutylparaditolyl-

carbamidc, C19H24N2O, at 118—119° ; they are all crystalline compounds
soluble in alcohol, ether, benzene, and glacial acetic acid.

J3e7izylparatolylcarbamic chloride^ CH2Ph*N(C6H4Me)*COCl, is a
dark brown oil.

Phenylbenzylparatolylcarbamide, C2iH2uN'20, melts at 111—113°,

paraditolylbenzylcarhamide, C22H22N2O, at 115°, and dibenzylparatolyl-

carbamide, C22H22N2O, at 83—85°
; they are all crystalline compounds

soluble in ether, alcohol, benzene, and glacial acetic acid.

Dibenzylditolylcarbamide, C29H28N20, separates from light petroleum
in crystals, melts at 91—93°, and is soluble in alcohol, benzene,

glacial acetic acid, and ether.
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Isohutylhenzylparatolylcarhamide, C19H21N2O, separates from light

petroleum in crystals melting at 41°.

Ethyl dibenzylcarhamate, C17H19NO2, is formed when dibenzylcarb-
amic chloride is heated with an alcoliolic solution of sodium ethoxide

;

it is a yellowish liquid and cannot be distilled.

Ethyl paraditolylcarhamate crystallises from alcohol in well-defined,

rhombic plates, melts at 60—62°, and dissolves freely in alcohol,

benzene, ether, glacial acetic acid, and boiling light petroleum.
F. S, K.

Tetrabenzyloxamide and Tetraparatolyloxamide. By H.
Hammerich {Ber., 25, 1825—1826).

—

Tetrabenzyloxamide,

]Sr(CH2Ph)2-CO-CO-N(CH2Ph)2,

prepared by treating dibenzylcarbamic chloride (compare preceding
abstract) with sodium in ethereal solution, crystallises from alcohol

in prismatic needles, melts at 127—128°, and is soluble in ether,

benzene, and glacial acetic acid.

Tetraparatolyloxamide, 03oH28N"202, crystallises in small, lustrous

plates, melts at 100—101*5°, and is soluble in benzene, alcohol, ether,

glacial acetic acid, and light petroleum, but insoluble in water.

F. S. K.

Action of Silver Cyanide on Dibenzylchlorocarbamide and
Paraditolylchlorocarbamide. By H. Hammerich {Ber., 25, 1827

—

1829) .

—

JDibenzylcyanocarhamide arge7itocyanide,

N(CH2Ph)2-CO-C]Sr,AgCN,

is obtained by heating dibenzylchlorocarbamide dissolved in alcohol

with excess of silver cyanide in a reflux apparatus for 4 to 8 hours.

The precipitate of silver chloride is filtered off and the filtrate evapo-
rated to crystallisation. It crystallises in small, prismatic needles,

melts at 165—167°, is soluble in alcohol, insoluble in ether, benzene,
acetic acid, and light petroleum, and blackens on exposure to light.

Baraditolylcyanocarbami.de diargentocyanide,

]Sr(0,H,Me)2-CO-CN,2AgC:N-,

is obtained in a similar way to the preceding compound. It crystal-

lises in small, prismatic needles, begins to melt at 103°, gradually
decomposes at higher temperatures, and blackens on exposure to

light.

The author was unable to obtain an analogous compound from
benzylparatolylchlorocarbamide. E. C. R,

Aromatic Phosphino-compounds, RPO2. By A. Michaelis
and F. Rothe (Ber., 25, 1747—1762).—Bhosphinobenzene, Ph-POa, is

obtained when dry phenylphosphinic acid (m. p. 158° ; 7 grams) is

heated in a reflux apparatus with the chloride of the same acid,

Ph-P0Cl2 (12 grams), until the evolution of hjdrogen chloride ceases.

The product is washed with dry cold benzene, dissolved in hot

benzene, and the concentrated solution cooled to its solidifying point.

On now cautiously thawing the benzene and decanting it, the com-
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pound remains, and is dried firsfc in a current of carbonic anbydride
afc 70°, and subsequently in a desiccator. It is a white, crystalline

powder, melts at 100", is readily soluble in benzene, and when
exposed to moist air is converted into phenylphosphinic acid, thus
behavino;' as an anhydride of the latter.

Paraphosphinotolusne, CfiHiMe'PO?, is prepared from paratolyl-

phosphinic acid (m. p. 189°) and its chloride in the same manner as

the benzene derivative, which it resembles ; it melts at 101°.

Phosphino-yl/--cuinene, C6H2Me3-P02, is obtained from ^-cumyl'phos-

phinic acid (m. p. 212°), which will be described in a subsequent
paper, and its chloride. It separates from benzene in small, well-

formed, rhombic leaflets, melts at 216°, and is sparingly soluble in

cold benzene, very easily in chloroform, and insolnble in light peti-

oleum. It does not absorb water so readily as do the two first-

mentioned analogues.

The phosphino-compounds are also obtained when the substituted

phosphorous acids are heated with phosphoric chloride; this method
does not, however, give such good results as the alternative one.

The remainder of the paper is devoted to a comparison of the phos-
phorus and arsenic analogues of nitrobenzene, azobenzene, and
aniline. A. R. L.

Etbylnitroketone and Acetylnitroketone from Campho-
sulphcphenols. By P. Cazeneuve (Compt. rend., 114, 1012—1014).
—The nitroketone derived from the camphosnlphophenols (this vol.,

999) seems to be a nitroketone of a propylbenzene dihydride
(NO2 : H2 : O : Pr = 1:2:3:4), the methyl of the paracymene
nucleus of camphor having disappeared on the formation of a methyl
camphophenolsulphone and its isomeride.

The potassium salt of the nitroketone, when heated with excess of

ethyl iodide at 130° for an hour, yields an ethyl derivative,

NOa'CgHioOEt. It is a yellow, syrupy liquid, insoluble in water, but
raiscible with alcohol or ether, and it explodes if heated rapidly
above 200°. When treated with a cold alcoholic solution of sodium
ethoxide, it yields immediately an alkaline salt, NO^'CgHioONa, with
liberation of ether.

The carefully-dried potassium salt reacts rapidly with acetic chlor-

ide. The latter is added gradually until the red colour changes to

yellow, showing that the reaction is complete, and the product is

washed, first with water, then with water containing alkali, and is

finally crystallised from alcohol, from which it separates in large,

greenish-yellow, tabular hexagons. This product is the acetyl de-

rivative, N02*C9HioOAc ; it melts at 65°. remains in superfusion even
at the ordinary temperature, and explodes if heated above 250°.

When treated with an alcoholic solution of sodium ethoxide, it yields

ethyl acetate and the sodium derivative of the nitroketone.

Although the ethyl and acetyl derivatives are somewhat unstable,
it still seems necessary to assume the existence of the grouping
NO2 : H2 : O = 1 : 2 : 3. The difference between the acidic function
of the CH2 group in this nitroketone and in acetylacetone is probably
due to the fact that in the latter the CH2 group is connected with

VOL. LXII. 4 d
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two carbonyl groups, and not with one nitro-group and one carbonyl

group. C. H. B.

Phenylanthranilic Acid and Acridone. By C. Graebe and K.
Lagodzinski (Ber., 25, 1733—17.^6).—Phenylanthranilic acid,

COOH-CeHi-NHPh [1 : 2], is prepared by reducing SchopfE's meta-
nitrorthanilidobeuzoic acid (Abstr., 1891, 304) with tin and hydro-
chloric acid and eliminating the amido-group by the diazo-reaction.

It forms a compound with concentrated hydrochloric acid, which is

decomposed on addition of water, and, when nitric acid is added to

its solution in a little concentrated hydrochloric acid, an intense,

violet coloration is produced; it melts at 181° (corr.), which value is

not in agreement with that of Glaus and Nicolaysen (Abstr., 1886,

68) ; Glaus is, however, resuming its study.

When phenylanthranilic acid is heated at 100"^ with concentrated
GO

sulphuric acid for 1—2 hours, acridone, G6H4<]-^^TT>G6H4, which is

perhaps identical with the compound obtained by Graebe and Garo
by oxidising acridine (Abstr., 1880, 399), is formed; it crystallises

in stout, yellow needles, melts at 350°, volatilising at a higher tem-
perature without decomposition, and dissolves somewhat readily in

hot alcohol or glacial acetic acid, its solution having a yellow colour

and a bluish fluorescence; it also dissolves in concentrated hydro-
chloric acid on warming, but is insoluble in aqueous alkalis. It gives

Decker's methylacridone (this vol., p. 881) on methylation, and, when
heated with zinc-dust, it is quantitatively converted into acridine.

A. R. L.

Condensation of Ethyl Cyanacetate and Benzaldehyde :

Ethyl a-Cyanocinnamate. By J. T. Gaerick (/. pr. Chem. [2],

45, ^00—515).—The author has already shown that this condensa-
tion takes place at the ordinary temperature in the presence of

sodium ethoxide (Abstr., 1890, 1270), the product of the reaction

being ethyl a-cyanocinnamate. The best yield is 80 per cent, of the

calculated quantity, the conditions being those already given (loc.

cit.). The same product was obtained in very small quantity when
benzaldehyde (5 grams), acetic anhydride (20 grams), and ethyl

cyanacetate (5 grams) were heated together in a sealed tube at
150—160°.

Ethyl a-cyanocinnamate melts at 50°, and boils with decomposition
about 360°

; it dissolves very easily in hot alcohol, in 8—9 parts

at the ordinary temperature, and very slightly below 0°; water
does not dissolve it at all, but ether, chloroform, benzene, and glacial

acetic acid do so easily ; it is very volatile with alcohol vapour and
with steam. Dilute aqueous alkalis readily decompose it into benz-

aldehyde and ethyl cyanacetate, which further yields malonic acid,

ammonia, and, finally, acetic acid and carbonic anhydride ; but with

hot water and cold, even concentrated, acids, it is very stable. When
heated with concentrated hydrochloric acid in a sealed tube, it is

converted into carbonic anhydride, benzaldehyde, and mahmic acid.

It is unattacked by hot glacial acetic acid, and only decomposed to a

slight extent by a mixture of glacial acetic acid and acetic anhydride
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in a sealed tube at 150— 160°. It is not attacked by bromine, or by
hydrogen, either from zinc-dasfc or sodium amalgam, in glacial acetic

acid. Its molecular weight, as determined by Raoult and Beck-
mann's method, corresponds with the formula Ci2lIiiN02.

a-Cyanocinnamic acid, C10H7NO2, melts at 178°, and is prepared
from the ethyl salt by saponifying it with alcoholic potash, dissolving

the potassium salt in warm water, cooling, and adding acetic acid
;

the white precipitate thus thrown down is the hydrogen potassium
salt, and yields the acid when dissolved in warm water and decom-
posed by hydrochloric acid. The molecular weight of the acid was
determined. The hydrogen potassium salt, KC2oHi;jN204, crystallises

in long needles, melts at 240'^ with decomposition, and is soluble in

water, but not in ether ; when silver nitrate is added to its alcoholic

solution, the silver potassium salt, KAgC2oHi2N204, is precipitated in

long, silky needles, contrasting with the normal silver salt, which is

amorphous. The normal ammonium salt, NHi'CioHglS'Oa, is obtained

when alcoholic ammonia is added to an ethereal solution of the acid,

and the hydrogen ammonium salt when this is dissolved in water,

cooled to 0°, and decomposed with dilute acetic acid ; the latter salt

melts with decomposition at 210°. The normal barium salt,

(CioHeN02)2Ba + H2O,

the normal copper salt, the normal lead salt (with 4 mols. HoO), and
an aniline salt, CioH7N02*NH2Ph, were also prepared. By heat ng
the potassium salt with ethyl bromide at 140—150°, it was recon-

verted into the ethyl salt (m. p. 50°).

When the ethyl salt is dissolved in alcoholic ammonia, there

separates, after a time, a crystalline compound which melts at 168°,

and is converted into an oil, having the odoiir of beuzaldehyde, when
evaporated with ammonia. This crystalline compound appears to be
ethyl cyanocinnamamate, CHPh:C(CN)-C00Et,CHPh:C(CN>C0NH2

;

it is insoluble in water and requires 270 parts of ether and 50—60
parts of hot alcohol to dissolve it ; chloroform dissolves it easily,

while benzene, glacial acetic acid, and strong sulphuric acid separate

benzaldehyde from it ; alkalis decompose it immediately. When
methylamine is substituted for ammonia, the resulting substance

has the formula CHPh:C(CN')-COOEt,CHPh:C(CN)-CO-N'HMe, but
appears to be a mixture of two isomerides, one of which dissolves in

glacial acetic acid and melts about 180° with decomposition, whilst

the other is insoluble in this solvent and melts about 157° with
decomposition. Attempts to obtain normal cyanocinnamamide
failed.

When the ethyl salt is kept in concentrated aqueous ammonia for

24 hours, it becomes converted into a yellow oil which gradually

dissolves in the liquid yielding an insoluble precipitate ; this precipi-

tate behaves as a very feeble base, and is easily soluble only in

chloroform and concentrated mineral acids ; it melts at 194°. Another
new compound is precipitated by acidifying the ammoniacal solution;

it dissolves in chloroform, and melts with decomposition between
175° and 200°.

The oil obtained as a bye-product in the preparation of ethyl

A d 2
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cyanocinnamate (Abstr., 1890, 1270) solidifies gradually, and then
has the same melting point as the ethyl salt ; it also contains the

same percentage of nitrogen and behaves similarly to reagents. The
anthor, therefore, concludes that it is a geometrical isomeride of the

ethyl salt (compare Fiqnet, Bull. 8oc. Chim. [3], 7, 11).

A. G. B.

Mandelic Acid and its Nitrile. By H. A. Michael and J.

Jkanpretre (Ber., 25, 1678—1684).—Attempts were made, with

negative results, to prepare a sodium derivative of phenylhydroxy-

acetonitrile corresponding with that yielded by phenylacetonitrile

(V. Meyer, Abstr., 1889, 596), in order that by its interaction with

ethyl iodide, phenylethoxyacetonitrile might be obtained.

Phenylchloracetonitrile is prepared by slowly adding phenylhydr-

oxyacetonitrile to a strongly cooled solution of phosphorus penta-

chloride (1 part) in benzene (3 parts). The solution is finally heated

on the water-bath, cooled, and poured on to ice. On evaporation of

the benzene solution, the nitrile remains as an oil which, after

fractional distillation under reduced pressure, boils at 131—133° at

ordinary pressures. It is a colourless, strongly refractive liquid, and
its vapour has a very irritating effect on the eyes and lungs. On
hydrolysis with concentrated hydrochloric acid in a sealed tube at

100°, it readily yields phenylchloracetic acid and phenylchloracet-

amide. On treating the nitrile with alcoholic sodium ethoxide,

sodium chloride is precipitated, and dicyanostilbene remains in solu-

tion. This is a good method for the preparation of dic3^anostilbene

as the yield is large. On heating an ethereal solution of phenyl-

chloracetonitrile (1 mol.) with aniline (2 mols.) for some time,

phenylanilidoacetonitiile is obtained.

Phenylhydroxyacetonitrile (1 mol.) is quantitatively converted

into an acetyl derivative, CioHjoOaN, on heating with acetic anhydride

(1 mol.) for three hours in a reflux apparatus. On distillation under
reduced pressure, the acetyl derivative is obtained as a colourless,

viscid oil, which boils at 152° under 25 mm. pressure. On slowly

pouring an ethereal solution of this compound into ether containing

sodium in suspension, a solid substance containing sodium separates.

This is treated with dilute sulphuric acid, and leaves a residue of

benzoin, whilst a compound which crystallises from alcohol in small,

tabular crystals, and melts at 115°, goes into solution. The latter

substance was not analysed.

The authors were unable to prepare the mandelamide melting at

190'"', described by Biedermann (this vol., p. 473), but obtained in its

place a substance melting at 132°. By the action of fuming hydro-

chloric acid on phenylhydroxyacetonitrile, Tiemann and Friedliinder

^Ber., 4, 1967) obtained a compound melting at 194°, and having

the composition CisHisO-jN. The authors have prepared this sub-

stance by heating the mandelamide which melts at 132° with the

equivalent proportion of benzaldehyde for two hours at 130°. This

compound yields no nitroso-compound, but on heating with acetic

anhydride gives an acetyl derivative, CnHigOslS', which crystallises

from alcohol in beautiful prisms and melts at 123°. The constitution

of the substance melting at 194° is therefore OH-CHPh-CO-NiCHPh.
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The authors were unable to prepare ethyl mandelate melting at 79°

as described by Naquet and Louguinine (Bull. Soc. Chim., 5, 255),

but obtained an ethyl salt which crystallises in silky needles, melts

at 34", and boils without decomposition at 250°. They therefore

conclude that IsTaquet and Louguinine were dealing with some other

derivative of mandeiic acid. W. J. P.

Ethoxyphenylsulphonic Acids. By G. Lagai (Ber., 25, 1836—
1889; see also Abstr., 1891, 310).

—

Lead metethoxyphenylsulphoiiate,

(OEt-C6H4'S03)2Pb + 2JH2O, crystallises in colourless, lustrous

leaflets, and deliquesces in the air. The ariiline salt is obtained

by the action of aniline sulphate .on the bariam salt, and forms
pale-yellow needles. Metethoxyphenijlsulphanilide, obtained by heat-

ing the sulphochloride with aniline, crystallises from nlcohol in

lustrous, colourless needles or plates, melts at 88°, and is easily

soluble in ether, alcohol, and benzene, sparingly so in water. Ethyl
metethoxyphenylsulphonate, a pale-yellow, oily liquid, is volatile with

steam, and, on distillation, is decomposed with formation of a com-
pound having an odour resembling that of mercaptan.

Parethoxyphenylsulphonic acid was prepared by heating potassium
paraphenolsulphonate, potassium hydroxide, ethyl bromide, and
alcohol, for 12 hours at 100— 110°. It was also prepared by sulph-

onating ethoxybenzene with twice the weight of concentrated sulph-

uric acid at 100° ; in the latter case a small quantity of the ortho-acid

is formed. The sulphochloride crystallises from ether in hard, colour-

less prisms, or thick plates, melts at 36*5", and is very easily soluble

in alcohol and ether. The sulphonamide crystallises from alcohol in

colourless plates, and from water in long, white needles, and melts at

149°. The sulphanilide crystallises from dilute alcohol in beautiful,

silky needles, and melts at 84°. Aniline parethocci/phenyhuJphonate

crystallises from water in lustrous, pale-yellow needles, and melts at

224° with decomposition. Parethoxyphenylsulpthonic acid separates

from concentrated aqueous solution in feathery crystals. The hydro-

sulphide, a colourless, highly refractive liquid, boils at 232*5°, has

an unpleasant odour, is volatile with steam, and with concentrated

sulphuric acid gives a yellow coloration, which changes successively to

olive-green and dark-blue. With metallic sodium, the hydrosulphido

yields a compound which crystallises from absolute alcohol in massive,

colourless prisms, and melts at 45°. With mercuric chloride, it

yields a compound of the formula OEt'C6H4*S*HgCl, which crystal-

lises from alcohol, in which it is sparingly soluble, in thin, silvery

leaflets, and melts at 178°.

Orthoethoxyphenylsulphonic acid is obtained in small quantities

by sulphonating ethoxybenzene, and is separated from the para-acid

by means of the barium salt, which is extremely soluble in water.

It could not be obtained crystalline. The sulphochloride forms a
syrupy liquid. The sidphonamide crystallises from water in feathery

needles, melts at 142°, and is easily soluble in ether, less so in alcohol,

and sparingly in water.

According to Moody (Proc, 1892, 90), the orthosulphonic acid is

not formed by the sulphonation of ethoxybenzene. E. C. R.
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Oxidation Products of Mercapturic Acids. By G. Kontg
{Zeit. phi/siol. ChcTn., 16, 525—551 ; compare Baumanii and Preusse,

Abstr., 1879, 803; Jaffe, ibid., 796; Bauraann, Abstr., 1884, 1382
and 1395). — a.oc-Acetawidoparachlorophe7i,yhuJphonepropionic acid,

COOH-CMe(S02'C6H4Cl)-NHAc, is prepared by dissolving chloro-

plienylraercapturic acid (10 grams) in normal potassium hydroxide
solution (38*5 c.c), diluting to 2 litres, and adding potassium per-

manganate (8 grams) in 5 per cent, solution ; the mixture is allowed
to remain for a day, and the filtrate subsequently neutralised with
dilute sulphuric acid, evaporated to a small volume, poured into

alcohol, and after filtering off the potassium sulphate, and evaporat-

ing the remainder of the alcohol from the filtrate, the residue is dis-

solved in a small quantity of water and strongly acidified with
hydrochloric acid, when the acid separates; it is recrystallised from
boiling vv^ater, and forms long, thin, colourless prisms or rhombic
plates, melts at 177° with decomposition, and is soluble in 45 parts

of boiling water and 700 parts of cold, readily soluble in boiling

alcohol, sparingly so in the cold liquid, but insoluble in ether,

benzene, and chloroform. It gives a blue and a brownish colour

respectively when warmed with concentrated sulphuric acid or acetic

anhydride, and is a strong, monobasic acid. The barium salt crystal-

lises with 1-^ mol. H2O in white, microscopic needles, which are deli-

(juescent, and the silver salt forms small, felted needles, which blacken
in the light ; the salts of the heavy metals are mostly amorphous. The
ethyl salt crystallises in small, prismatic needles, melts at 165° with
decomposition, and is sparingly soluble in cold water, readily in ether,

chloroform, and alcohol; it gives no coloration on warming with con-

centrated sulphuric acid.

acC'AcetamidoparabromopJienylsulphonepropionic acid is obtained from
bromophenylmercapturic acid in the same way as the chloro-deriva-

tive; it crystallises from hot water in colourless prisms, melts at

170—171°, is sparingly soluble in cold water, readily so in alcohol,

and gives, with concentrated sulphuric acid, a blue coloration having
a greenish shade. The barium salt forms silky needles containing

4 mols. H2O.
acc-Acetamidoparaiodophenylsulp'hon&propionic acid, prepared from

iodophenylmercapturic acid, is much more readily soluble in water
than the other halogen derivatives ; it separates from concentrated
solutions in boiling water in felted needles an inch in length, and
melts at 169-170°.
Baumann having shown {loc. cit.) that when halogen benzenes are

administered to dogs, compounds are found in the urine which yield

halogen mercapturic acids on treatment with dilute mineral acids, it

seemed probable that the corresponding halogen free compound would
occur in the urine when benzene itself was administered ; experiments
in this direction, however, led to negative results.

ococ-Acetamidophenylsulphonepropionic acid,

C00H-CMe(S02Ph)-NHAc,

is obtained by oxidising phenylmercapturic acid (m. p. 140°) or by
reducing the preceding halogenated acids ; it crystallises from hot
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water in small, pointed crystals, melts at 183°, decomposes at a

higher temperature, is sparingly soluble in cold water or alcohol, and
insoluble in ether, chloroform, and benzene ; it gives a brownish-red

coloration wit,h concentrated sulphuric acid. The barium salt crystal-

lises in small, microscopic needles, containing ^ mol. H2O ; the silver

salt forms small, anhydrous needles, and is readily soluble in water,

ammonia, and nitric acid.

a.-AmidojparacJiloro'pKenijIsulphone'propionic acid,

COOH-CMe(S02-C6H4Cl)-NH2,

is prepared by boiling the corresponding acetaraido-derivative

(m. p. 177°) with dilute (1 to 2) sulphuric acid in a reflux

apparatus for a.bout 10 minutes, neutralising with ammonia, and
adding an excess of ammonium carbonate, when it separates ; it

crystallises from boiling water in nacreous leaflets, melts at 156°,

requires 1400 parts of cold water for dissolution, being insoluble in

boiling alcohol, ether, chloroform, and benzene, and has both acidic

and basic properties. It dissolves in concentrated sulphuric acid on
warming with the production of a violet solution, and gives the

acetamido-derivative on acetylation. The corresponding bromo-

compound resembles the chloro-derivative ; it melts at 163—164°,

and gives a reddish-brown solution on warming with concentrated

sulphuric acid.

The hydantoic acid, NH2*CO-KH*C9HsClS04, is formed when a-

amidoparachlorophenylsulphonepropionic acid (1 gram) is suspended

in water (20 c.c.) and moderately heated with potassium carbimide

(4 grams) ; it crystallises from boiling water in stellate groups of

small needles, melts at 173— 174° with decomposition, and is readily

soluble in hot water and alcohol, but insoluble in ether and chloro-

form ; it gives a blue coloration on warming with concentrated

sulphuric acid, and undergoes violent oxidation with nitric acid.

When either a-amidoparachlorophenylsulphonepropionic acid or

the corresponding acetamido-derivative is boiled with alkalis, it;

yields ammonia, pyruvic acid, and parachlorobenzenesulphinic acid.

The bromo-derivatives behave in the same manner, and parabromo-
bpnzenesulphinic acid obtained from them crystallises in long,

prismatic needles, melts at 103°, and dissolves in concentrated sulph-

uric acid on warming, with the production of a blue coloration. It is

to be noted that although the mercapturic acids, which are acet-

araido-corapounds, yield sulphones on oxidation, this is not the case

with the corresponding amido-derivatives.

Parachlorophenylsulphonehydruxypropionic acid,

COOH-CMe(S02-CeH4Cl)-OH,

is prepared by dissolving the amidoparachlorophenylsulphonepropionic

acid (2 grams) in normal sulphuric acid (20 c.c.) and water (200 c.c),

warming, to the warm solution adding sodium nitrite (0"8 gram),

dissolved in water (20 c.c.) and extracting with ether. It crystallises

in small, colourless, stellate groups of prisms, melts at 155—156°

with decomposition, gives a brown colour when warmed with con-

centrated sulphuric acid, and is soluble in water, alcohol, and ether

;
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its salts are easily soluble in water, and do not crystallise readily.

When the hydroxy-compound is boiled with alkalis, and the solution

subsequently acidified, the compound [COOH'CMe'(S02*C6H4Cl)].,0
is precipitated; it melts at 153'. A. K. L.

Toluic Sulphinide ("Methylsaccharin"). By 0. Weber
3

1 OQ
(Ber., 25, 1737—1745).—To Z^*^c sulphinide, CJiMe<QQ>^H,

prepared from 1:4: 3-amidotoluenesulphonic acid, according to

Get-man Patent 48583 (Ber., 22, Ref. 719), melts at 246° ; the silver

salt is obtained as a white precipitate on adding silver nitrate to a
solution of the ammonium salt ; the ethyl and methyl salts melt at

106° and 153° respectively. When the imide is dissolved in water
(3 parts), heated at 80° on the water-bath with 7 per cent, potassium
hypochlorite solution (10 parts) for some minutes, and, when cold,

glacial acetic acid added to the solution. 1:4: 3-amidotoluene-
sulphonic acid is precipitated. Commercial benzoic sulphinide
(" saccharin "), not being a homogeneous compound, gives a mixture
when similarly treated.

4:1: 3-Sulphamidotoluic acid, COOH-CeHgMe-SOzNHa, is formed
by boiling toluic sulphinide with water; it separates in faintly

yellowish crystals, melts at 185°, and is sparingly soluble in the usual
organic solvents. The hmiura salt crystallises with 2 mols. H2O in

colourless rosettes ; the ethyl salt melts at 95°, and the methyl salt at

145°. On heating the acid at 210—220°, a sublimate of toluic sulph-

inide is obtained; whilst sulphoterephthalic acid, giving a potassiuoi

salt agreeing with that described by Hall and Remsen (Abstr., 1880,

257), is formed by oxidising it in acid solution, and terephthalic

sulphinide on oxidising it in alkaline solution. The latter was found
to melt at 284° instead of 297—299°, as stated by Noyes and Walker
(Absir., 1887, 728). When toluic sulphinide is twice evaporated on
the water-bath with dilute hydrochloric acid, the ammonium salt,

COOH-CeHaMe-SO^NHi [4:3:1], is obtained; the corresponding
acid (m. p. 181—182°) is described by Fittica (this Journal, 1874,

1166) ; the anhydride, C6H3Me<gQ >0, melts at 70°. When the

anhydride is dissolved in dry benzene and dry ammonia led through,
an ammonium salt, CON'Ha'CeHaMe'SOaNHi, is produced, and when
the silver salt corresponding with this is dissolved in water, and a
current of hydrogen sulphide passed through, the acidy

CONH/CeHaMe-SOsH,

melting at 186'', is obtained.

Hydroxytoluic acid [OH : Me : COOH = 3:1:4] is formed on
fusing the above-mentioned sulphoterephthalic acid with potash

(3 parts) at 200—300''; it furnishes the phenyl salt (homosalol) on
heating it with phenol and phosphorus oxychloride at 120°, which
melts at 49°, and is hydrolysed by boiling alkali.

Methylxanthone [Me = 3], melting at 176°, is obtained from the
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phenyl salt (homosalol) by Seifart's method; whilst dimethylxanthone,

C6H3Me<_Q_>C6H3Me, is produced by heating the hydroxytoluic

acid with acetic anhydride ; it melts at 166°. A. R. L.

Diamidosulphobenzide and its Derivatives. By C. Lauth
(Compt. rend., 114, 1023—1024).—Diamidosulphobenzide is easily
obtained in the following way. One part of sulphobenzide is dis-

solved in 3 parts of nitric acid of 48° B., and mixed with 5 parts
of sulphuric acid. Heat is developed, and the temperature is main-
tained for half an hour. The crystalline mass which forms on coolino*

is washed with water, and the product recrystallised from alcohol
until its melting point is 197°. The dinitrosulphobenzide is reduced
by heating it with one and a half times its weight of tin, and three
times its weight of hydrochloric acid, and the product is crystallised

from alcohol or benzene. Diamidosulphobenzide forms rhomboidal
prisms, melting at 165—170°, and soluble in hot water, hot alcohol,

or hot benzene, from all of which it crystallises on cooling.

Diamidosulphobenzide is not attacked by zinc and sulphuric acid.

It readily yields diazo-derivatives, and these form the usual colour-
ing matters with naphthols, amines, &c.

Tetrazo-colouring matters can also be formed in the usual way, but
although these various colouring matters are of great beauty,
they have no important advantages over the known dyes, and have
very little affinity for cotton. C. H. B.

Dibenzylcarbinamine. By W. A. Notes (Avier. Chem. /., 14,
225—230 ; compare Bamberger, Abstr., 1881:), 892).—This base was
obtained on reducing dibenzylketoxime with sodium and absolute
alcohol. The alcoholic solution was distilled in a current of steam to

drive off the alcohol, and the residual alkaline solution was diluted
slightly, and allowed to cool, when the base, together with some un-
changed oxime, separated as an oily liquid. The oil was freed from
the alkaline solution, and converted into the hydrochloride by the
addition of dilute hydrochloric acid. The solution was neutralised

with soda, and then rendered slightly acid with acetic acid, whereby
the unchanged oxime separated almost completely. The clear solu-

tion, on the addition of soda, yielded the base in an almost pure
condition.

Dibenzylcarhinornine melts at 47°, and boils without decomposition
at 330°

; it has a strong alkaline reaction, and dissolves readily in

alcohol, ether, and light petroleum, but is nearly insoluble in water.
The hydrochloride, Ci5Hi5*NH.j,HCl, separates in compact crystals,

which group themselves in nodular aggregates, is moderately soluble

in water, and melts at 205°. The jolaiinochloride, (Ci5Hi5*NH2)2,H2PtCl6,
forms light-yellow, crystalline scales, which may be recrystallised

from water without decomposition. The nitrite, CisHis'NHjjHNOz, is

precipitated in long, interwoven, slender needles when sodium
nitrite is added to a concentrated solution of the hydrochloride. Its

solution is perfectly stable at the ordinary temperature, bat when a
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concentrated solution is heated to the boiling point, nitrogen is

evolved, and dibenzylcarbinol io formed as the chief product of the

decomposition.

Dibenzylcarbinamine dibenzylcarbinaviinethiocarhamate,

is formed by the addition of dibenzylcarbinamine to carbon bi-

sulphide. It melts at 141— 143'', and simultaneously decomposes
with evolution of hydrogen sulphide, and probable formation of the
substituted thiocarbnmine, CioHis-NH-CS-NH-CisHig.

Dibenzijlcarbinol, CH(CH2Ph)3-OH, obtained on heating the con-

centrated aqueous solution of the nitrite described above, is a viscous

liquid, heavier than water, and of a pale-yellow colour, the colour

being probably due to impurities- It boils at about 820—325°.

It appears from the above that the nitrite of dibenzylcarbinamine

is more stable than the nitrites of most aliphatic amines. It has not,

however, the same stability as the nitrites of the alicyclic amines,

and the latter form a class distinct in their properties from all other

amines at present known. G. T. M.

Formation of Aromatic Nitriles. By H. A. Michael and J.

jEANPRETRE(Ber., 25, 1615—1619).—Diphenylacetonitrile,CHPh2-CN,
is prepared by heating phenylhydroxyacetonitrile (1 part) with
benzene (2 parts) and phosphoric anhydride (1 part) on the water-

bath for five hours ; the product is washed with water, and the residue

extracted repeatedly with benzene ; the yield is one-third of the nitrile

employed.
Toluene and phenylhydroxyacetonitrile yield in a similar manner

tolylphenylacetonitrile, C6H4Me*CHPh*CN ; it is desirable to employ
stannic chloride instead of phosphoric anhydride as the dehydrating
agent ; the yield is 30 per cent, of the theoretical. The correspond-

ing acid is obtained by heating the nitrile with concentrated alcoholic

potash for six hours in a reflux apparatus.

PhenyUrimetJiylphenylacpto7ntrile, CeHaMes-CHPh'CN, is obtained

by heating phenylhydroxyacetonitrile (3 parts), mesitylene (2 parts),

and stannic chloride (I part) for six hours on the water-bath; it

crystallises from dilute alcohol and light petroleum in pale-yellow

prisms, melts at 91°, and boils at 220—230° under a pressure of

40 mm. ; the yield is 40 per cent, of the theoretical.

Naphthylphenylacefonitrile, CmHi'CHPh'CN, is prepared in a

similar manner to the preceding compound, chloroform being em-
ployed as solvent ; it crystallises from alcohol in colourless prisms,

melts at 97°, and boils at 280° under a pressure of 45 mm, ; the yield

is 40—50 per cent., but is reduced to 10—12 per cent, by the sub-

stitution ot phosphoric anhydride for the stannic chloride.

Nap/tt/iylphenylacetic acid, CioH7-CHPh-COOH, is obtained by heat-

ing the preceding compound with alcoholic potash, and is deposited

from alcohol in colourless, prismatic crystals, melting at 141°. The
potassium salt crystallises from water in colourless, lustrous plates.

J. B. T.
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Ammonmm Bases of Phenylacridine. By A. Brrnthsen
(Ber., 25, 1746—1747).—The author has repeated his former experi-

ments, and acknowledges the accuracy of Decker's statements (this

vol., p. 881) respecting the product of the interaction of phenyl-
acridine methiodide and sodium hydroxide. He finds that the
methylphenylacridineammonium ethoxide which is obtained by
crystallising the product from alcohol melts at 111°. A. R. L.

Azo- and Alkyl-compounds of Chrysaniline and the Colour-
ing Matters derived from them. By A. Trtllat and de Raczkowski
(Conipt. rend., 114, 1024—1026).—Diamidopheuylacridine is easily

prepared by dissolving commercial phosphine in a large quantity of

acidified water, and pouring the liquid slowly, with constant agita-

tion, into a dilate solution of sodium carbonate. The base separates

as a yellow powder, and is easily diazotised in the usual way. The
tetrazoic compound thus obtained readily combines with amines,

phenols, &c. The compound obtained by the action of tetrazochrys-

aniline (1 mol.) on sodium naphtholdisulphonate (2 mols.) tbrms a
green powder with a metallic lustre. It is insoluble in alcohol, but
very soluble in water, forming a red solution. The colouring matters

obtained with the phenolsulphonates vary in tint from rose to

bright-red. Silk dyes readily, wool in an acid bath dyes badly, and
nou-mordanted cotton does not dye. Cotton mordanted with tannin
acquires only a feeble tint. In solidity, brilliance, and resistance,

the colours are inferior to those obtained with chrysaniline.

When chrysaniline is heated under pressure with methyl alcohol

and methyl iodide, it yields brilliant crystals of the compound
C2oH,2Me3N3,2HI, and the ethyl derivative can be obtained in a similar

manner. The salts are only slightly soluble, and the solutions dye
silk and cotton orange- red, but the colours are inferior to those given

by the salts of chrysaniline.

Benzylchrysaniline is obtained by adding benzyl chloride to a warm
alcoholic solution of chrysaniline. Sufficient lime to neutralise the

hydrochloric acid is then added very gradually, and the product forms
a red powder which has not yet been cry.stallised. It is soluble

with difficulty even in dilute acids, and in tinctorial properties is

very similar to the methyl and ethyl derivatives. C. H. B.

Desaurin. By W. Wachter {Ber., 25, 1727—1782).—By em-
ploying the following modification of V. Meyer and Oelkers' method
of preparing deoxybenzoin (Abstr., 1888, 703), larger quantities of

material can be dealt with without minimising the yield. Benzoin is

heated on the water-bath with alcohol and granulated zinc in a reflux

apparatus, a continuous current of liydrogen chloride being passed
through meanwhile ; 40 grams of deoxybenzoin, sufficiently pure for

direct use, is obtained from 50 grams of benzoin. In the prepara-
tion of desaurin by V. Meyer and Wege's method (this vol., p. 340),
the residue after distilling off the carbon bisulphide is well mixed
with water, and washed by decantation to remove the alkali, and
subsequently digested with alcohol and ether. When extracted with
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ether until the latter is no longer coloured, it is sufficiently pure for

use.

When desaurln is triturated with concentrated sulphuric acid (100
parts), and fuming nitric acid dropped in until a yellowish-brown
solution is formed, and the latter poured into water, a yellow com-
pound is obtained, yiving, on analysis, numbers agreeing best with
the formula Ci3H9SN308; whilst when desaurin (02 gram at most) is

dissolved in fuming nitric acid (5 parts), a compound is produced
resembling the first, but giving analytical values leading to the

formula CuHHSNgOio. Both compounds melt with decomposition at

60°, and dissolve in concentrated sulphuric acid with a yellow colour
;

metanitrobenzoic acid is in each case simultaneously formed.

Triphenylguanidine (m. p. 127°) is obtained by heating desaurin

in a reflux apparatus, for a day with aniline (10 parts) ; whilst on
further heating and allowing the product to remain in the air, deoxy-

benzoin, benzanilide, anji benzile were also isolated. When desaurin

is heated with hydriodic acid, or dry zinc-dust, stilbene is formed;
whilst on fusing it with potash benzoic acid is produced.

A. R. L
Phenolphthalein Ethyl Ether. By E. Grande (Chem. Centr.,

1892, i, 380—381, from Ann, GUim. Farm., 14, 331—333).—The

ethyl ether of phenolphthale'in, CO <^q _^'^C<^p^Tj^^^r_j* is obtained

by bringing phenol and phenetoilphtlialoylic acid together in presence
of aluminium chloride. The ether forms a white, crystalline mass
melting at 85°, and gives a red-violet coloration with alkalis. The
ammonia solution decolorises moie readily than that of phenol-

phthalein. J. W. L.

Hydroxyxanthones. By S. v. Kostanecki and R. Rutishauser
{Ber., 25, 1648—1653).—2-Hydroxyxanthone is obtained, together
with diacetylquinol, when salicylic acid and quinol are distilled with
acetic anhydride. The crude product is gently heated with concentr-

ated sulphuric acid, and the solution poured into water, when the
xanthone separates; it is extracted with warm, dilute sodium hydr-
oxide, and reprecipitated from the solution by acid; it crystallises

from aqueous alcohol in yellowish needles, and melts at 231°
; the

acetyl derivative forms white needles, and melts at 161"^.

4i-Hydroxyxanthone is formed, together with diacetylcatechol, when
salicylic acid and catechol are distilled with acetic anhydride. The
crude product is extracted with sodium hydroxide and the solution

aciditied, when the xanthone separates, and is purified by crystalli-

sation from alcohol in the presence of animal charcoal ; it forms
small, white needles, and melts at 224°

; the sodium salt crystallises

from sodium chloride solution in citron-yellow needles; whilst

the acetyl derivative crystallises from dilute alcohol in white, micro-
scopic needles, and melts at 137—138°.

The so-called a- and /rf-hydroxyxanthones, obtained by condensing
salic3lic acid with resorcinol, contain the hydroxyl group in posi-

tions 1 or 3. The ^-compound dissolves in concentrated sulphuric

acid, forming an almost colourless solution with a bluish fluorescence,



ORGANIC CHEMISTRY. 1097

and ^ives an acetyl derivative which crystallises from dilute alcohol

in white, silky needles melting at 157—158°. A. R. L,

Bye-products in the Preparation of Hydroxyxanthones. By
S. y. KosTANECKi and S. Seidmann (Ber., 25, 1654—1658).—When
the distillate obtained from salicylic acid, resorcinol, and acetic

anhydride is boiled with alcohol, the xanthone and the two di-

hydroxyxantbones dissolve leaving a residue consisting of dixanthone.

C20EI10O4 ; it crystallises from glacial acetic acid in bunches of

needles, resembling xanthone, melts at 256°, and dissolves in con-

centrated sulphuric acid, forming a solution having a greenish

fluorescence. The same dixanthone is obtained from both a- and
/3-h ydroxyXan thone

,

When the distillate from salicylic acid and phloroglucinol is boiled

with alkali, 1 : 3-isoeuxanthone (Abstr., 1891, 1061) dissolves; the

residue is collected and treated with hydrochloric acid, and consists

of two isomeric hydroxydixanthones,

CeH,<g->CeH(OH)<2->C6H4,

which may be separated as follows :—The substance is boiled with
acetic anhydride and sodium acetate, and the product dissolved in

boiling glacial acetic acid, when (3-hyrlroxydixanthone separates on
cooling, whilst acetyl oL-hydroxydixantJione is obtained on adding
water to the filtrate ; the latter crystallises from alcohol in white

needles, melts at 218°, and yields the OL-hydroxydixanthone (m. p.
258°

; this vol., p. 504) on boiling it with alkali, and treating the

resulting sodium salt with acid; y3-hydroxydixanthone crystallises

from glacial acetic acid in yellow tables, melts at 326°, and remains

unaltered after 24 hours treatment by the usual acetylation method.
A. R. L.

1 : 4-Amidonaphthyl Ethyl Ether and some Derivatives. By
P. Heermann (/. pr. Chem. [2], 45, 545—553 ; compare Abstr., 1891,

1379).—1 : 4. Amidonaphthyl ethyl ether (this vol., p. 862) melts at

96°, and dissolves in the usual solvents, except water and strong

hydrochloric acid ; it sublimes and distils partially, and is diazotised

with difficulty. The hydrochloride decomposes about 275°, and the

sulphate melts about 240°. The acetyl derivative, OEt'CioHe'NHAc,
is easily prepared by heating the ether with anhydrous sodium acetate,

glacial acetic acid, and a couple of drops of acetic anhydride ; it

crystallises in silvery laminae, melts at 192°, and dissolves easily in

alcohol and glacial acetic acid, but sparingly in water ; although, like

phenacetine, undoubtedly antipyretic, it is not available on account

of its poisonous effects. The diacptyl derivative, OEt'CioH6'NAc2, ob-

tained by the further action of acetic anhydride, crystallises in laminae

or prisms, melts at 138°, and is sparingly soluble in organic solvents

and hardly at all soluble in water ; ammonia or sodium hydroxide

converts it into the acetyl derivative. The benzoyl derivative, pre-

pared as usual from the hydrochloride, benzoic chloride, and sodium
hydroxide, crystallises from alcohol in white needles, melts at

214—215°, and is very sparingly soluble in hot alcohol.
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Attempts to nitrate the foregoing derivatives always resulted in the
formation of a-naphthaquinone as a main product. A small quantity

of nifracetamidonaphthyl ethi/l ether [OEt : NOg : NHAc =1:3:4]
was, however, obtained ; this crystallises in slender, yellow needles,

melts at 221°, and is sparingly soluble in alcohol ; its orientation

was settled (1) by converting it into phthalic acid by nitric acid

(sp, gr. 1'135) in a sealed tube at 180— 200°, and (2) by reducing it

with iron filings and hydrochloric acid, whereby ethenyldiamido-

naphthyl ethyl ether, OEt'CioH6<^|,^TT^CMe, is obtained ; the first

experiment settles the ring in which the nitro-group is, whilst the

second is evidence that the nitro-gronp is in the ortho-position to the

acetylamido-group (compare this vol., pp. 837, 631 and 632). The
last-mentioned compound crystallises in slender laminae, melts at 179°,

dissolves in alcohol and ether, and sparingly in hot water; its bromine

derivative was prepared by brominating it in glacial acetic acid.

A. G. B.

Hydroxyquinones. By M. Kowalski (Ber., 25, 1658—1661).

—

Groves has already observed (this Journal, 1873, 210) that a-naphtha-

quinone dissolves in alkalis with the formation of a reddish-brown
solution from which acids precipitate a red substance. When dilute

aqueous alkali is added to finely-pulverised a-naphthaquinone, and the

mixture shaken and exposed to the air for a time, the quinone dis-

solves, and, on boiling with barium carbonate mixed into a paste with
water the precipitate obtained by adding acid to the solution and
filtering while hot, a crystalline barium salt separates from the filtrate

on cooling; this is purified, dit^solved in water, and hjdrochloiic acid

added to the solution, when hydroxy-a-naphthaqninone, amounting to

20 per cent, of the a-naphthaquinone employed, separates. By treat-

ing thymoquinone in a similar manner with alkali, and distilling the

crude, acidified product in a current of steam, a mixture of hydroxy-
and dihydroxy-thymoquinone passes over; the mixture is dissolved in

alcohol and lead acetate added, when the lead salt of the dihydroxy-
derivative separates, whilst the monhydroxy-compound remains m
solution. Favourable results were not obtained with benzoquinone,

and Woskresensky's melanic acid (/. pr. Chem., 34, 251) seems not to

have the properties of a hydroxyquinone.
Whereas Kostanecki has shown (Abstr., 1889, 887) that hydroxy-

a-naphthaquinone yields a quinoneoxime when treated with hydroxy 1-

amine, the author finds that when hydroxylamine hydrochloride is

added to an alkaline solution of hydroxythymoquinone, and the solu-

tion is acidified with acetic acid, a floccalent precipitate separates ; it

crystallises from dilute alcohol in brown leaflets, melts at 190°, and is

a hydroxyamidothymoquinone. It gives dihydroxythymoquinone on
heating it with hydrochloric acid at 180°. Hydroxythymoquinone,
therefore, behaves towards hydroxylamine in an analogous manner to

pipitzahoic acid (see Anschiitz and Leather, Trans., 1886, 721).

A. R. L.

Xanthones and Hydroxyxatithones of the Naphthalene and
Quinoline Series. By S. v. Kostanecki {Ber., 25, 1640—1647).
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CO—Dinaphtlioxantlione, Cu,H6<q_>HCio6, melting at 240°, and

identical with the compound described by Bender (Abstr., 1881, 48),

is obtained by distilling 1 : 2-naphtliolcarboxylic acid with acetic an-

hydride; it dissolves in concentrated sulphuric acid, forming a faintly-

yellow solution, having a greenish flaorescence. An isomeride melt-

ing at '^16°, also described by Bender (Abstr., 1887, 38), is obtained

from 2 : 1 -naphtholcarboxylic acid (m. p. 157°) ; its solution in con-

centrated sulphuric acid is yellow, with a strong green fluorescence.

3 : 4-Naphtholcarboxylic acid (m.p. 216°), prepared from /:J-naphthol

by Schmitt's method, yields a xanthone crystallising in yellow needles

and melting at 241°, which dissolves in concentrated sulphuric acid to

a brownish-yellow solution devoid of fluorescence.

Phenonaphthoxanthone, CsH^xc^pQ^CioHe, is obtained, together

with xanthone and the above-mentioned dinaphthoxanthone, when a

mixture of salicylic acid and 1 : 2-naphthocarboxylic acid is distilled

with acetic anhydride ; it is separated from the accompanying pro-

ducts by means of its more sparing solubility in alcohol, and melts at

155° ; it is identical with Graebe and Friih's a-naphthophenone oxide

(Abstr., 1887, 152), and its solution in concentrated sulphuric acid

has a very strong green fluorescence. The isomeric compound,
identical with Graebe and Friih's /3-naphthophenone oxide (loc. cit.),

is obtained in the same manner from both the above-mentioned
^-naphtholcarboxylic acids. The two phenonaphthoxanthones are,

however, produced in better yield by distilling a- or )3-naphthol and
salicylic acid with acetic anhydride.

1-Hydroxyquinoline does not give a xanthone on distillation with

salicylic acid and acetic anhydride, but 4-hydroxyquinoline gives the

phenoquinolinoxanthone, CQB.i<Cr^r\^C9NH.^ [0 : CO = 3 : 4 or

2 : 3] ; it crystallises from alcohol in white needles, melts at 188°,

and its solution in concentrated sulphuric acid has a faint green

fluorescence ; the hydrochloride forms white needles. Three isomeric

hydroxyphenonaphthoxanthones are obtained from the three naphtho-

carboxylic acids mentioned above ; better results are, however, obtain-

ed as follows :—Hydroxyphenonaphthoxanthone [0 : CO : OH =
1:2:4'] is produced from salicylic acid and 1 : 4'-dihydroxynaph-

thalene ; it crystallises from alcohol in yellow needles, melts at 270°,

and its solution in concentrated sulphuric acid exhibits a greenish

fluorescence ; its sodium salt is orange-yellow, and sparingly soluble

in water, and its acetyl derivative melts at 216°. 3'-Hydroxy-f-i-naph-

thoxanthone, prepared from 2 : 2'-dihydroxynaphthalene, melts at

290°, forms a sodium salt crystallising in golden-yellow leaflets, and
an acetyl derivative melting at 206°. A. R. L.

Xanthones and Hydroxyxanthones of theNaphthalene Series.

By P. Bkner (Chem. Centr.^ 1892, i, 388; from Schweiz. Wochenschr.

Pharm., 30, 29).—Of the naphtholcarboxylic acids, three are obtained

commercially, one being prepared from a-naphthol, and two from
/3-naphthol. All three acids react with acetic anhydride, forming
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naplitlioxanthones, which differ from one another
; also with salirylic

acid, three different phenonaphthoxanthones are formed. By distilling

the three carboxylic acids with dihydroxjphenols, hydroxyxanthones
are formed. Those obtained from resorcinol form, with soda, intensely

yellow-colonred, insoluble sodium salts. With salicylic acid, the
dihydroxynaphthalenes form the corresponding dihydroxyxanthones,

but the hydroxyl group is present in the naphthalene ring. The sodium
salt of the hydroxyphenonaphthoxanthone, obtained from ^-jS^-cW-

hydroxynaphthalene, is sparingly soluble in water, and crystallises in

golden-yellow needles. Finally, the three naphtholcarboxjlic acids

condense, with the dihydroxynaphthalenes, forming hydroxy naphtho-
xanthones. J. W. L.

Benzeneazo-a-naphthylglycocine. By A. Donner (Ber., 25,
1605— 1610; compare Abstr., 1891, 191).

—

Faranifrohenzeneazo-OL-

naphthylglycocine is prepared by the action of a a-naphthylglycocine

in hydrochloric acid solution on paranitrodiazobenzene chloride, and
is almost insoluble in water, benzene, or carbon bisulphide ; it melts

at 125" with decomposition, has a greenish lustre, and dissolves in

alcohol, acetone, or chloroform with a red colour ; with sulphuric acid,

a blue coloration is obtained which changes to red on dilution ; in

alcoholic solution, silk is dyed violet. The hydrochloride,

C.8HuN-404,HCl,

is a lustrous, green powder, melting at 178°, it is dichroic, and
appears to be blaish-red in transmitted light.

The potaiisium salt, 3Ci8H]3N'404K,Ci8Hi4N404, forms a dark-green
powder, which melts at 224—226°, and imparts a brownish-red colour

to silk.

Orthonitrohenzeneazo-sL-naphthylglycocme resembles the para-com-
pound and is obtained in a similar manner ; it melts at 94

—

96° with
decomposition, and exhibits dichroism. The hydrochloride melts at

147°. The potassium salt, Ci8Hi3]S'404K,0,8HuN404, is brown and
dissolves sparingly in water with a yellowish-red colour, which
changes to red on the addition of acetic acid, and by adding hydro-
chloric acid to this solution the colour once more changes to violet.

MetanVrohenzeneazo-a-naphthylqlycocine, prepared from metanitro-
diazobenzene chloride and a-naphthylglycocine, is deposited in small,

blue needles, which melt at 139° with evolution of gas; it is insoluble

in water and in most other media, but dissolves in concentrated
hydrochloric acid with a yellow colour, and in sulphuric acid with a
deep-blue colour.

The hydrochloride is reddish-brown, and melts at 177°. The
potassium salt, CiJli^i,OiK, readily dissolves in water, and the solu-

tion becomes gelatinous on cooling
; it crystallises in small, yellowish-

brown needles which melt at 213—214°. j. B. T.

Terpenes and their Derivatives. By J. W. Brithl {Ber., 25,
1788—1796, 1796—813; compare this vol., pp. 200, b47, 624).—
It has been recently suggested by Friedel (ihis vol., p. 500) that
camphoric acid is a ketohydroxym.ono.carboxylic acid of the constitu-
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tion ^^P^"<CrjTT'.QfT >C(OH)*COOH; if this view is correct, it is to

be presumed that camphoric acid would readily undergo oxidation,

which is by no means the case. It would also be expected that the

acid would be converted into a dihydroxy-compound on reduction and
have numerous other properties which are not possessed by camphoric
acid.

The author has investigated the behaviour of camphoric acid with
sodium in boiling alcoholic and in boiling curaene solution ; he finds

that the acid is not reduced, although camphor, which, according to

Friedel, has a constitution analogous to that of camphoric acid, is

readily reduced nnder similar conditions. Attempts to reduce cam-
phoric anhydride by treating it with sodium and borneol were also

unsuccessful ; under these conditions the anhydride is for the most
part carbonised.

It was also proved that both camphoric acid and methyl camphor-
ate do not interact with hydroxylamine or with phenylhydrazine under
the conditions which are usually most favourable to the production of

oximes and hydrazones.

When a neutral solution of sodium camphorate is treated with
excess of sodium hydrogen sulphite, camphoric acid is liberated

;

camphoric acid does not reduce Fehling's solution even on boiling.

Ethyl camphorate is not acted on by phosphorus pentachloride at

the ordinary temperature, nor by sodium and carbonic anhydride
under the conditions previously described (this vol., p. 201) in the

case of camphor.
When camphoric acid (2 mols.) is warmed with sodium carbonate

(1 moL), approximately half of the acid remains uricombined ; both
the ortho- and the allo-monalkyl salts of camphoric acid (see later)

dissolve in sodium carbonate with liberation of carbonic anhydride,

showing that both the hydroxy-groups in camphoric acid have an
acid character and are not alcoholic or phenolic in function.

Picric acid does not yield an ethyl derivative on treatment with
alcohol and hydrogen chloride ; camphoric acid, under the same con-

ditions, gives diethyl camphorate.
All the above facts go to show that Friedel's formula for cam-

phoric acid is untenable ; in the author's opinion the tetramethylene
formula is, at present, the most probable and the one most securely

based on facts.

In the following, the term " ortho-'* is given to that alkyl group
which is first introduced into the camphoric acid molecule; the

second alkyl group is distinguished by the term "alio-."

Orthethyl allomethyl camphorate, CioHuOiEtMe, is obtained when
orthethyl hydrogen camphorate, prepared as previously d( scribed, is

heated with methyl iodide and sodium methoxide at 100° for five

hours. It is a yellowish, moderately mobile liquid, boils at 169 5°

under a pressure of 33 mm., and at 276'5—275° under a pressure of

746 mm. Its sp. gr. is I-054S, 2 J°/4° ; 1*0569, 17774°. 2»a = 62-49,

^l^^ = 62-76, Wly — Wia = 1-47 (compare this vol., p. 347), results

which agree well with the calculated values for Ci3H2202'*^0"2. Its

specific rotatory power is [ajj, = 38-i3°.

VOL. Lxii. 4 e
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Orthomeihyl alloeihyl cawjohoratej-pre-ps^rcd from orthometliyl hydro-

gen canipboiate in like manner, is a yellowish liquid boiling at 175°

under a pressure of 38 mm., and at 278° under a pressure of 747 mm.

;

its sp. jrr. is 10467, 20°/4"; 1-0492, 17-174°. ^a = 62-77, ^t^, =
63-04, SDtV — SDiV = 1*47

;
[aj^ = 45-49°. It will be seen that prac-

tically the only difference between this ethereal salt and the com-
pound just described is that the latter is more strongly dextro-

rotatory.

Alloeihyl hydrogen camphorate, C12H20O4, is obtained when ortho-

methyl alloethyl camphorate is mixed with a 16 per cent, solution of

alcoholic potash (2 mols.), the mixture kept for 20 hours at the

ordinary temperature, and then boiled for 15 minutes. It separates

from light petroleum in transparent, rhombic, hemimorphic plates,

a : h : c = 1-6184 : 1 : 3-1877, and melts at 57°. It is much more
stable towards potash than the orthethyl hydrogen salt.

Diethyl camphorate, prepared by treating camphoric acid with

alcohol and hydrogen chloride, has a specific rotatory power [ajj) =
36-30°, and is identical with the compound obtained by Friedel (loc.

cit.) by the action of ethyl iodide on silver camphorate ; on treatment

with alcoholic potash under the conditions described above, it is con-

verted into alloethyl hydrogen camphorate (m. p. 57°).

Allomefhyl hydrogen camphorate, CuH]804, is formed when orthethyl

allomethyl camphorate is boiled for 30 minutes with 16 per cent,

alcoholic potash ; it crystallises from hot water in long, colourless^

spear-shaped forms, melts at 86—87°, and is readily soluble in alco-

hol, ether, light petroleum, &c.

Oithometliyl hydrogen camphorate, C11H18O4, is obtained, together

with dimethyl camphorate, when camphoric acid is treated with
methyl alcohol and hydrogen chloride in the manner previously

described (Ber., 24, 3409). It separates from hot water in well-

defined, rhombic, hemihedric plates, a :h : c = 0-6316 : 1 : 1-2870,

melts at 77—78°, and boils at 223° under a pressure of 21 mm. ; it is

readily soluble in ether, alcohol, light petroleum, &c., and is much
less stable towards potash than the corresponding allomethyl salt.

Dimithtjl tan phoraie, CioHi404Me2, is a thick, almost colourless

liquid boilit g at 149-5° under a pressure of 11 mm., and at 264"^

under a pressure of 738 mm.; its sp. gr. is 10747, 20°/4°; 1-0774,

16-9°/4°. WU = 58 07, 2)?n, = 58-32, 2)?^ - Wla = 1-37, values which
agree well with those calculated for Ci2H2o02'*^0''2; its specific rotatory

power is [ajn = 4816°. When warmed for half an hour with dilute

alcoholi'^. potash, it is converted into allomethyl hydrogen camphorate
(m. p. 86—87°).

Although the existence of the isomerides described above can be

easily accounted for on the basis of Friedel's formula for camphoric
acid (see above), there are certain facts which could not very well be

explained in the same way, amongst others tlie formation of the

dialkyl salts on treating the acid with hydrogen chloride and an
alcohol, and the decomposition of both the isomeric monalkyl salts

by dilute potash. Assuming that camphoric acid is methylpropyl-

tetrametliyhnedicarboxylic acid, the existence of two series of alkyl

hydrogen salts is also easily accounted for, because the two carboxy-
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groups must be unequally strong. The fact that the alkyl group
which is first introduced into the camphoric acid molecule is also the

first to be expelled on hydrolysis, viewed in the light of the present

dissociation hypothesis of electrolytes, is only what would be expected

on a priori grounds ; the orthoalkyl derivatives which are first formed
are the less stable isomerides, and, therefore, when an orthoallo-salt

is submitted to hydrolysis, the orthoalkyl group is the first to be
eliminated.

The author has repeated Friedel's experiments on the titration of

camphoric acid, employing either litmus, corallin, or phenol-

phthale'in as indicator ; the results show clearly that camphoric acid

is a true dicarboxylic acid. In the case of litmus, the change of

colour is not quite sharp, phenolphthalein being the best indicator

;

methjl-orange cannot be employed. F. S. K.

Constitution of Camphoric Acid. By F. Stohmann and C.

Kleber (/. pr. Ghem. [2], 45, 475—499).—See this vol., p. 1040.

Eupatorin ; The Active Principle of Eupatorium per-
foliatum. By C. H. Shamel (Amer. Ghem. /., 14, 224—225).—The
dried Eupatorium perfoUatum, gathered at blooming time, was ex-

tracted with hot alcohol for several hours. The alcohol was distilled

off, and the residue was treated with dilute hydrochloric acid,

whereby a black, gummy mass separated, which was removed by
filtration. The filtrate was neutralised with sodium carbonate and
extracted with ether. On evaporation of the ethereal solution, the

active principle was deposited either as a yellow, amorphous mass or

as a yellow, microcrystalline powder. It contains no nitrogen, docs
not melt, but decomposes at 250°, is insoluble in water and in con-

centrated sulphuric and hydrochloric acids, but dissolves in dilute

nitric acid forming a light-brown solution, which, when allowed to

evaporate spontaneously, furnishes beautiful prisms and six-sided

plates. These crystals of the nitrate are readily soluble in water,

and the solution has a strong toxicological effect. They melt at

102—103^, and, when deprived of their water of crystallisation, give

numbers, on analysis, which indicate that their formula is

C2oH25036,HN03. G. T. M.

Action of Pyridine Bases on Sulphites. By G. DenigIis

(Gompt. rend.y 114, 1018—1020).—Pyridine bases do not form con-

jugated compounds with any metallic hydrogen sulphites, or com-
pounds with any normal sulphites except those of zinc and cadmium.

30 grams of zinc sulphate is dissolved in 700 c.c. of water and
mixed with 25 c.c. of pyridine and 60 c.c. of a solution of sodium
hydrogen sulphite of sp. gr. 138. There is immediate formation of

a white, crystalline precipitate, very sligiitly soluble in water. The
product has the composition ZnS03,C5NH5, and forms quadratic

needles that are optically negative. Other pyridic bases behave
differently, and the precipitate consists simply of zinc sulphite,

2Z1JSO3 f 5H2O. Manganese sulphate also gives a precipitate of

manganese sulphite alone. Possibly in these cases unstable pyridine

4 e 2
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compounds are formed wliicli dissociate witli precipitation of the

metnllic sulphites.

When a 10 per cent. soUition of cadmium nitrate is mixed with at

least one-fifth of its volume of pyridine and one-fifth of its volume of

sodium hydrogen sulphite solution of sp. gr. 1*38, there is no immediate

precipitate ; but on vigorous agitation and rubbing of the sides of

the vessel with a glass rod, a mass of white, highly refractive, opti-

cally negative, quadratic needles gradually separates. This product

has the composition CdSOsjCgNHj, and dissociates somewhat easily

into its proximate constituents. The compound can be obtained

from warm solutions if the proportion of pyridine is doubled, but is

less pure. If the proportion of pyridine is not increased, anhydrous
cadmium sulphite alone separates. Even in the cold, if the propor-

tion of pyridine is reduced to one-half, there is immediate formation

of a very bulky precipitate of the composition 2CdS03 + SHgO.
Zinc pyridine sulphite is much more stable than the cadmium com-

pound. C. H. B.

Oxidation of Reduced Pyridine and Quinoline Bases. By
J. Tafel (Ber., 25, 1619—1623).—Piperidine may be readily oxidised

to pyridine by dissolving the pure base (25 grams) in 10 per cent,

acetic acid (25 c.c.) and heating the solution with silver acetate

(30 grams) in a sealed tube for four hours at 180° ; the contents of

the tube are treated with water, filtered, and the filtrate distilled

over potash, the distillate, consisting of a mixture of pyridine and
piperidine, is treated with sulphuric acid in slight excess and again

distilled, the operation being repeated if needful ; the piperidine

remains behind as sulphate ; the yield is 35 per cent, of pyridine

and 25 per cent, of unaltered piperidine.

Con} rine may in a similar manner be obtained from coniine by
heating it with the calculated quantity of silver a^etife ; the yield is

325 per cent., whilst 43—44 per cent, of unaltered coniine is recovered.

Tetrahydroqulnoliue (5 grams) is mixed with 5 parts of mercuric
acetate, dissolved in an equal weight of water, and heated in a sealed

tube for six hours at 150° ; the product is distilled in a current of

steam, and the oily distillate treated with hydrochloric acil and
sodium nitrite. After remaining for some time, it is extracted with

ether, the aqueous solution is rendered alkaline, and the quinoline

separated by treatment with ether ; the yield is 75 per cent, of the

theoretical.

By the action of silver acetate on nicotine, a basic substance is

obtained which is sparingly soluble in water, boils at 275°, and
appears to be identical with a compound prepared by Cahours and
Etard.

Quinoline is also formed by heatiug tetrahydroquinoline with mer-

curic oxide, silver nitrate, or silver oxide, but considerable quantities

of resinous bye-products are produced. J. B. T.

1 : 4-Etlioxyacetamidoquinoline (Analgen). By G, N". Vis

(/. pr. Chem. [2], 45, 530—545).—The author found that the best

method for preparing 1-ethoxyquinoline is that of O. Fischer and
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Renouf (Abstr., 1883, 1146) ; he has prepared the argentonitrate, the

platinochloride, the ethiodide (m. p. 168—169°), and the ethochloride

(m. p. 125—1*27°), as also the jplatinochloride of the last named com-
pound.

Binitro-l-ethoxyquinoline is precipitated as microscopic, yellow

needles when a mixture of 1-ethoxyquinoline (1 vol.) with nitric acid

of sp. gr. 1*52 (4 vols.) is warmed on the water- bath and then poured
into water (12 vols.) ; its melting point varies, being generally 275°.

Its platinochloride (with 4 mols. HgO) was prepared.

4 : l-Nitroethoxyqimioline is obtained by diluting the filtrate from
the dinitro-derivative with much water (3 litres for every 100 grams
of original ethoxyquinoline), washing the precipitate, which separates

after a time, wit^ cold water, dissolving it in hot water, and adding
ammonia, whereby the nitro-compound is thrown down in micro-

scopic, yellow needles. It melts at 128°, is insoluble in water, but
dissolves easily in hot alcohol and in acids, with which it forms salts

which are stable in water. The nitrate crystallises in microscopic

needles and in well formed prisms which melt at 100"
; the hydro-

chloride forms white needles, and the platinochloride microscopic

needles, which melt at 248° with decomposition ; the ethiodide and
the meihiodide (m. p. 150°) were prepared.

1 : ^-Hydnixynitroquinoline is prepared by heating the nitroefchoxy-

quinoline with concentrated hydrochloric acid at 180—190°. It

crystallises in aggregates of needles, melts at 178°, and sublimes : hot
alcohol dissolves it easily, water with difficulty. It is both basic and
acid ; the hydrochloride forms yellow needles which darken at 235°,

and melt at 258° ; the ammonium salt crystallises in brown needles

and dissociates partially when heated, melting at 178°; the leady

copper, and silver salts, and the platinochloride, were prepared. The
orientation of this hydroxynitroquinoline is settled (1) by the fact

that it is the product of the oxidation of Lippmann's 4 : 1-nitroso-

hydroxyquinoline (Abstr., 1890, 265) by alkaline potassium ferri-

cyaniae, and (2) by its yielding 1 : 4-chloronitroquinoline (m. p. 145°)

when heated with excess of phosphoric chloride.

1 : 4:- Ethoxyamidoquinoline, prepared from the nitro-compound by
the usual method, crystallises from hot water in beautiful, yellow
laminaa (with 1 mol. H2O) which melt at 70°

; when anhydrous, it

melts at 114°, and dissolves sparingly in hot water, ether, and
benzene, not at all in light petroleum, but freely in alcohol and acids,

forming with the latter salts which give intensely coloured solutions.

The munohydrochloride forms rhombic laminae and melts at 235° ; the

platinochloride (with 3i mols. H^O) melts with decomposition at 255°

the dihydrochloride was also prepared.

1 : 4<-J^thoxyacetamidoqninoline is prepared from the amido-cora-

pound by heating it with glacial acetic acid and acetic anhydride for

.some minutes ; it crystallises in white needles, melts at 155°, and
dissolves easily in alcohol, and to the extent of about 0'7 per cent, in

water at the ordinary temperature ; in acids, it dissolves with the

formation of salts. The platinochloride (with 2^ mols. HoO) begins

to decompose at 215°, and is fully decomposed at 225°. Under the

name of analgen, this compound is exhibited as an antineuraigic.
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The autlior's experiments on dogs showed that 3 grams daily for

several weeks produced no abnormal pathological conditions in the

urine ; a fatal subcutaneous dose for guinea pigs is 2|—3 grams per

kilo, of body weight; in man the molecule is either completely

decomposed or the acetyl group only is eliminated, in which case

1 : 4-ethoxyamidoquinoline is to be recognised in the urine by the

intense coloration imparted to it by hot acids. A. G. B.

Action of Sodium and Carbonic Anhydride on Antipyrine.

By J. W. Bkuhl {Ber., 25, 1869—1875
; compare this vol., p. 730).—

Knorr and Taufkirch have shown (this vol., p. 708) that the substance

described by the author as antipyrine alcohol is in reality /3-methyl-

amidocrotonanilide, NHMe-CMeiCH-CO-NHPh, and the author, 'on

further investigation, has come to the same conclusion. To obtain

the greatest yield of the additive sodium compound, 2 atoms of

sodium and 2 mols. of carbonic anhydride are necessary, and it

therefore appears probable that in the reaction the pyrazole ring is

split between the two nitrogen atoms, the group COO^a then com-
bining with each of these atoms ; by the action of water, the latter

are replaced by hydrogen with formation of methylamidocrotonanilide.

The anilide is gradually decomposed by boiling water or alcohol,

and more quickly by dilute acids with formation of acetoacetanilide

;

the sodium additive compound undergoes this reaction much more
readily, the original product being converted by sulphuric acid at 0°

into methylamine sulphate and acetoacetanilide.

;3-Methylcrotonanilide is readily acted on by phenyl isocyanate and
by benzoic chloride with formation of the phenylcarha7)iido-dev'iYa,tiYe.

NHPh-CO-NMe-CMe:CH-CO-NHPh, and the benzoyl derivative,

NBzMe-CMe:CH-CO-NHPh,

respectively ; the former crystallises in colourless needles melting at

175°, and the latter in small, white needles melting at 175°,

Attempts were made to convert the sodium additive derivative into

an ethyl compound, but without success. It was found, further, that

methylphenyJpyrazole undergoes no change when treated with sodium
and carbonic anhydride, which is in favour of Knorr's view that the

constitution of the ring in this compound and in antipyrine is not
identical. H. G. C.

Condensation of Orthamidobenzaldehyde. By J. Eliasberg
and P. Friedlander (Ber., 25, 1752—1760).

—

Orthamidohenzaldehyde-
phenylhydrazone, ]S'H2'C6H4'CH!N2HPh, crystallises from alcohol in

yellowish needles, and from benzene in small plates, melts at 222^,

and turns brown on exposure to the air.

When sodium nitrite is carefully added to a solution of orthamido-
benzaldehyde in well-cooled concentrated hydrochloric acid, 07'thodi-

azobetizaldehyde is formed; if the reddish-yellow solution is now
treated with sodium hydrogen sulphite, the colour changes to light-

yellow, and a crystalline compound, which melts at 1465° and is

probably identical with Fischer and Kuzel's indazole, is produced in

small quantities.
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A compound melting at 6.7'5°, wliicli is verj probably a/9-dimethy1-
quiuoline, is obtained when a few drops of dilate soda are added to a
mixture of ethyl methyl ketone and a dilute aqueous solution of

orthamidobenzaldehyde ; it crystallises from ether in prisms, is

volatile with steam, and dissolves freely in miner il a'^id^ and in the
ordinary organic solvents. The platinocJiloride, (CuHuN')2,HiPtClc,
crystallises in light-yellow needles.

Ethylmethylquinoline, prepared from diethyl ketone in like manne-,
.crystallises from light petroleum in prisms, melts at 57", is volatd •

with steam, and is only sparingly soluble in water ; the platinochloride,

(Ci2Hi3N)2,H2PtCi6, separates from water in crystals.

- Naphthylquinoline, CgNHe'CioH;, can be obtained by heating a
mixture of orthamidobenzaldehyde and naphthyl methyl ketone with
alcoholic soda; the yield is quantitative. It separates from alcohol

in colourless crystals, melts at 161°, and is only sparingly soluble in

alcohol, and insoluble in water. The sparingly soluble sulphate, the
hydrochloride, and the chromate crystallise in slender needles. The
flatinochlorlde crystallises from alcohol in microscopic, yellow needles,

and is very sparingly soluble in water.
ac- Methyl-l3-acetylquinoline, C12NH11O, is formed by the condensa-

tion of orthamidobenzaldehyde and acetylacetone in aqueous solution

in presence of soda at the ordinary temperature; it crystallises from
light petroleum in long, thick needles, melts at 74°, and boils at 306°;

it separates from dilute alcohol and from wet ether in crystals melt-
ing at 57*5°, which retain some of the solvent. The hydrochloride

and the sulphate are readily soluble in water and alcohol, but the
chromate is only sparingly soluble, and crystallises in long, yellow
jieedles ; the platinochloride has the composition (Ci2NHiiO)2,HiPtCl6.
The oxinie, Ci2N'Hii!N0H, crystallises from benzene in thick prisms,

melts at 143°, and is soluble in soda. The hydrazone, Ci2l!^Hu!N2HPh,
crystallises from benzene in almost colourless needles, melts at 130°,

and quickly decomposes on exposure to the air; its hydrochloride

forms small, red needles, and is only sparingly soluble in water.

A compound of the composition C2oHi6N'2, probably a dimethyldi-

quinoyline, is gradually deposited in crystals when a dilute aqueous
solution of orthamidobenzaldehyde is treated with a slight excess of

acetonylacetone and two drops of soda; it crystallises from dilute

alcohol in lustrous stellate groups of needles which contain 2 mols. H2O
and melt at 101—105° ; it loses its water at 105^110", the anhydrous
substance melting at 141°. It dissolves freely in hydrochloric acid

and in sulphuric acid, but its chromate is only sparingly soluble, and
forms forked crystals. The platinochloride has the composition

C2oHloN2,H,PtOl6.

When orthamidobenzaldehyde is warmed with phloroglucinol and
very dilute soda and the solution then acidified with acetic acid, a

voluminous, red substance is precipitated; this product has bath
basic and acid properties, and is very sparingly soluble in almost all

ordinary solvents. The hydrochloride crystallises in slender, yellow
needles and is decomposed by water, in which it is only moderately
easily soluble. The platinochloride, (Ci3H9N'02)2,H2PtCl6, crystallises

from hot dilute hydrochloric acid in red needles coataining 2 mols.
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H2O, "wliicli are expelled afc 13C—135°. The dihenzoyl derivative?

C13H7NO0BZ2, prepared by shakirg* the condensation product with
soda and benzoic chloride, crystallises from acetone in almost colour-

less needles, melts at 163°, and is soluble in acids and in the ordinary
organic solvents, but insoluble in water and alkalis, and almost in-

soluble in light petroleum. The original condensation product is

probably a dihydroxjacridine. F. S. K.

Azonium Compounds. By F. Kehrmann and J. Messinger
(Ber., 25, 1627—1636; compare Abstr., 1891, 1109).—By the action

of diacetyl on phenylorthophenylenediamine in alcoholic solution, a
basic compound is obtained which has the formula C16H14N2, crystal-

lises in light yellow plates, and melts at 180—190°. The substance
disFolves in sulphuric acid with a yellow colour, which disappears on
dilution ; it is very unstable when moist, being readily converted into

a dark-red, insoluble })owder, which is also formed by boiling the

yellow compound with alcohol or treating it with ammonia.
On treatment of orthophenylenediamine hydrochloride with pyruvic

acid in aqueous solution, ketomethylphenyldihydrojohenoqumoxaline,

N'CMe
C6H4<[-|^pi _>•CO, is formed ; it crystallises from alcohol in short,

thick plates, melts at 195", and is insoluble in water, dilute acids,

ammonia, or dilute alkalis ; the compound dissolves sparingly in ether,

glacial acetic acid, and benzene; wnth sulphuric acid or concentrated
hydrochloric acid, it gives a greenish-yellow coloration.

N'CMe
KetodimeiJiyldihydroqumoxalme, C6H4<^^^ !^C0, is prepared

in a similar manner to the preceding compound, and is deposited

from water at 50° in colourless, fibrous masses, which contain 2 mols.

H2O and melt at 63— 64°; on heating at 100°, the anhydrous base is

formed ; this boils at 308°, crystallises on cooling, and melts at 87°.

Keto7nethylet7iyldi7iydroqumoxaUneiCeH.i<^T^'j^, ^CO, is obtained

in a similar manner to the preceding compound, which it closely

resembles, being, however, somewhat more sparingly soluble; it

crystallises from water with 2 mols. H..0 in almost colourless, trans-

parent prisms melting at 77°; the anhydrous base melts at 96—97°

and boils at 303°.

KetomethylhenzyldihydroqmnoxaUne, CeHi<C^^^ _^>C0, crystal-

lises from dilute alcohol in small, slender, colourless, concentric

needles, melts at 99—10U°, and boils above 350° with partial decom-
position ; it is insoluble in water, but readily dissolves in ether or

benzene.

In the formation of the preceding compounds, the pyruvic acid

reacts with alkyl ortliodiamines as a ketonic alcohol, whilst with
simple orthodiamines it behaves as an orthodi ketone.

By the action of benzile on methyl orthophenylenediamine hydro-

chloride in alcoholic solution, diphenylmethylethophenazoniiim hydr-

N ZI CPli
oxide, C6H4<^^^ ^^us^CPh, is formed, and is purified by means
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of the nitrate; it is aicorjlioiis, and decomposes at 70°; the base i&

soluble in benzene with a yellow colour and a bluish-green fluor-

escence, and in alcohol with a yellowish-green fluorescence; with
sulphuric acid, an oraige-red coloration is pioduced, which changea
to yellow on the addition of water. The nitrate crystallises with
3 mols. H2O in large, yellow plates, which readily dissolve in water
and are precipitated by the addition of nitric acid.

Diamidodiphenylamine, C6H3(NH2)2*NHPh [=2:4:1], is pre-

pared by the reduction of the corresponding nitro-derivative with
tin and hydrochloric acid; on treatment with benzile in dilute al-

coholic solution, amidotriphenyleth'phenazomum hydroxide,

NH2*C6H3<^-^^Q-y-^>CPh,

is produced ; this is orange-yellow in colour, melts at 98*^, and dis-

solves in water with a red colour; sulphuric acid produces a red

coloration, whieh charges to green and then to red on dilution. The
ferriddoride is deposited from alcohol in large, transparent, ruby
plates.

By the action of benzile on triamidodiphenylamine,

C6H3(NH2)2-NH-C6H4-NH2

[NH : NH2 : NH2 = 1 : 2 : 4; NH : NH2 =1:4], a compound i&

termed which dissolves in water with a red colour; the solution in

alcohol, ether, or benzene is yellowi^h-red, and shows no fluorescence

;

the base is amorphous, and has the formula

NH2-C6H3<-^^-^^5^^^jjs^>CPh
;

it is related to the phenosafiranines. The Jiydrochloride, C2eH2iN4Cl

+ H2O, crystallises jrcm vater in dark-red plates.

DimethyItriamidodiphenylamine, C6H3(IS H2)2*NH'C6H4'NMe2

[IsH : NMe2 = 1 : 4; NH : l^iU, : NH2 =1:2:4],
prepared from the corresponding dinitro-compound by reduction with
tin and hydrochloric acid, also reacts with benzile; the resulting

product crystallises readily, but has only feeble tinctorial powers.

J. B. T.

Action of Icdine on Thiobenzamide. By A. W. v. Hofmann
and S. Gabeiel {Ber., 25, 15^8— 1581^) —By the action of iodine on
thiobenzamide in alcoholic solution, a compound is formed which was

believed to have the formula S<^ ' l
; the following results prove,

Nz: CPh.
however, that the substance is dilenzenylazosidjpTiime, S<-,p, .

'

Attempts to synthesise the substance by the action of sulphur on
benzalazme at 'zlO°, and of hyc3razine on thiobenzoic anhydride, were
unsuctesslul. On heatirg the thio- derivative with a mixture of

glacial acetic acid and iuming hydrochloric acid for seven hours at

about 2oO'', benzoic acid, ammonia, and sulphur are formed.
The ccmj^ound CuBi4]N2, wh.ch is prepared by the reduction of the
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thio-corapound, melts at 77— 78", instead of 71°, as previously stated

(Ber., 2, 645), and proves to be henzylhenzenylamidine,

CHsPh-NH-CPhlNH;

it maybe prepared from benz.imidoether and benzylamine; on heating

with hydrochloric acid at 180", it yields benzyl chloride, benzoic

acid, and ammonia, whilst, on heating the compound alone, it decom-
poses into benzonitrile, benzylamine, and kyaphenine.
The authors snggrest that the diazothioles prepared by Hector

(compare Abstr., 1890, 526) are really azosulphimes analogous to the

above compound ; they have prepared a diazothiole from methyl-
phenylthiocarbamide, which crystallises from dilute alcohol, melts at

94—95°, and, on reduction with zinc and hydrochloric acid, yields

methylaniline and other compounds, w^hich are being further investi-

gated.

The substance described by Gebhard as piperidinethiocarbamide

(m. p. 92°) proves to be pijperidine thiocyanate. J. B. T.

So-called Dibenzimidine. By A. Pinner {Ber., 25, 1624—1627).
—The author has recently prepared difurylmethylcyanidine from fur-

furamidine and acetic anhydride (this vol., p. 1006), and finds that,

in properties, it closely resembles "dibenzimidine," formed by the
interaction of benzamidine and acetic anhydride ; he has, therefore,

caused new analyses of the latter compound to be made, and finds it

N'CPh
to be dimethyljohenylcyanidine, CMe<^^.ppy^^ ; this substance has,

however, already been obtained by Krafft and v. Hansen by the
action of aluminium chloride on a mixture of benzonitrile and acetic

chloride, and has been termed by them mefchyldiphenyl tricjanide.
" Ditolenylimidine " and " y3-dinaphthenylimidine " are, therefore,

really ditolylmethylcyanidine, CigHnNa, and ditiaphthylmelhylcyanidiiie,

C24HnN'3, respectively. J. B. T.

Psendopelletierine. By G. Ciamician and P. Silber (Ber., 25,
1601—1604).—Tanret's observations on pseudopelletierine are con-
firmed ; it crystallises from light petroleum in colourless, prismatic
plates, and is unacted on by nitrous acid. The aurochloride is de-

posited from water in pale-yellow crystals ; the picrate crystallises

from water in long, lustrous, yellow needles; the mercurocJiloride is

crystalline and colourless. A pale-yellow precipitate is formed with
phosphomolybdic acid, and with iodine, in potassium iodide solulion,

pale-brown needles are deposited. The cadmioiodide crystallises from
water in colourless groups of needles ; the corresponding bismuth
compound is deposited in scarlet crystals ; the merciiroiodide crystal-

lises in small, pale-yellow plates.

The metliiodide, CgHislSrO^Mel, crystallises from dilute alcohol in

small, colourless cubes, which remain unmelted at 280°, and readily

dissolve in water. On heating the compound with potash, dimethyl-

amine is evolved, and an oily substance is formed, which may be

purified by extraction with ether and distillation with steam in acid

solution; it has an odour resembling that of acetophenone, and
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yields a compound with phenylhydrazine acetate whicli melts at

76—77^ J. B. T.

Cystin and Cystein. By K. Brenzinger (Zeit. physiol. Ohem.,

13, 652—558).—Cystein reacts with mercuric chloride, forming the

compound CeHuIS'aSaOiHgiiCle. This salt, when treated with ethyl

iodide, yields ethylcyste'in, C3H6N02'SEt, which forms nacreous plates

and melts at 226—228"^. Like phenylcystein, ethylcystein, when
boiled with sodium hydroxide and Fehling's solution, is decomposed
into mercaptan and. ammonia. It is, however, more slowly decomposed
than phenylcystein. By the use of alkalis, and also by nitrous acid,

pyruvic acid is not obtained from ethylcystein, as this acid is so easily

further changed.
Cystin forms a benzoyl derivative which is decomposed by hydro-

chloric acid into benzoic acid and cystin. With isocyanic acid,

cystin forms an uramido-acid, which with the loss of water, easily

passes into the corresponding hydantoin.

A number of unsuccessful efforts to form cystin synthetically were
made. W. D. H.

Nitrated Silk. By L. Vignon and P. Sisley (Bull Soc. Chim. [8],

6, 898—904).—When silk is immersed in ordinary nitric acid (sp.

gr. 1'133) at 45° for one minute, and is subsequently washed in water,

it is coloured intensely yellow, and the colour is unaffected by
exposure to air and light, whilst it is deepened by the action of dilute

alkali solutions. Nitric acid free from nitrous compounds does not
cause this coloration, which is found to vary in intensity directly

with the amount of nitrous compounds present, and with the tempera-
ture and specific gravity of the acid used. The deepening of colour

by alkaline solutions is independent of their causticity, whilst the
silk increases in weight and takes up a certain amount of the base.

Silk treated with a mixture of hydrochloric acid and sodium nitrite

is coloured pale yellow ; the colour is rapidly browned on exposure to

air and light, or by the action of boiling water or alcohol, whilst cold

alkaline solutions turn it reddish-brown. Silk which has been
subjected to the action of nitrous acid, or of nitric oxide, in an
atmosphere of carbonic anhydride, and subsequently well washed,
is colourless, but is coloured a stable yellow by nitric acid. Nitric

peroxide colours silk yellow at once. Silk heated with nitrous acid,

iind then oxidised with potassium permanganate and hydrochloric

acid, is coloured exactly as by nitric acid (impure), from which it

seems that the yellow coloration is dependent on the action of nitrous

compounds, and subsequently of an oxidising agent.

The yellow colour is discharged by acidified stannous and chromous
thloride solutions. Analyses of the nitrated silk show that about
2 per cent, of nitrogen is fixed in the reaction, probably, primarily, as

the nitroso-group, which the further action of the nitric acid converts
into the nitro group, a carboxyl group being displaced. The pro-

perties of the product somewhat resemble Mulder's xanthoproteic
acid, but this contains more carbon and less nitrogen, and results

from a more intense action. Sulphuric acid dissolves ordinary silk
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gradnally to a slightly coloured solution, whereas nitrated silk is

converted into a pale-yellow, viscid mass. Aqueous potash dissolves

oi'diiiary silk in the cold, and nitrated silk on heating ; neither solu-

tion is precipitated by dilution with water, and both evolve ammonia
when heated. Both varieties of silk are dissolved by hydrochloric acid
and by zinc chloride solution.

Ammoniacal vapours are evolved on dis< illation of each variety,

and a carbonaceous residue is left. On ignition, nitrated .silk barns-

more rapidly than ordinary silk. T, G. N".

Physiological Chemistry.

Fibrin Ferinent„ By C. A. Pekelharing ( Verhand. d. Kon.
Ah ad. van Wetensch.ap'pen te Amsterdam, Tiueede Sectie, Deel 1, No. 8,

1892).—In continuation of a previous research (this vol., p. 87), it is

now found that the substance described as the zymogen of fibrin

ferment is not a globulin, bat a nucleo-albumin. It can be pre-

cipitated from plasma by dilute acetic acid. It is convertible into

fibrin ferment by union with calcium. Other nucleo-albumins, called

tissue fibrinogens by Wooldridge, will similarly yield the ferment by
treatment with calcium chloride. Caseinogen, also a nucleo-albumin^
although it hastens the coagulation of solutions of fibrinogen, to which
a calcium salt has been added, will not, like the "tiissue fibrinogens,"

produce intravascular coagulation. W. D. H.

Cop.gulation of Blood. By A. GtRiesbach (Centralbl. med. Wiss.,

1892, No. 27).—Although accepting, in the main, the conclusions of

Arthus and Pages, and of Pekelharing, as to the part played by
calcium salts in coagulation, the author believes that he has succeeded
in showing the important part played by the amoeboid cells of the

blood, by the fact that reagents, like weak osmic acid, which fix these

cells, prevent the blood from coagulating.
Experimenting with crab's blood, the conclusion arrived at is, that

the material liberated from the cells is a nucleo-albumin. This
originates from the cytoplasm, not from the nucleus. Lilienfeld's

(Archiv A'uat. u. Physiol.; physiol. Abth., 1892, 115) recent work, in

which he considers that the nucleus plays an important part in the
process, is adversely criticised. W. D. H.

Calcium Salts and Coagulation. By S. Bixger (/. Physiol.,

13, 3U0— 308).—In contradiction to what was stated in a former
paper (Abstr., 1891, 954), it is now found that calcium salts do not
promote the heat coagulation of albumin. They, however, cause
heat coagulation of alkali-albumin. In some solutions thej^ act partly
by lessening the alkalinity of the solution. They have, however, a
further and more powerful action, for they precipitate alkali- albumin
in strongly alkaline solutions. Whether they act by diminishing the



PHYSIOLOGICAL CHEMISTRY. 1113

solvent power of the inenstruum, or whether thej alter the proteid

molecule, and so render it less soluble, is not yet explained.

W. D. H.
Plasma and Serum. Bj A. E. Wright (J, Pathol, and Baderiol,

1, 120—122).—It is pointed out that in fluids which form fibrin

slowly, the fluid squeezed out by the contracting clot is not serum
in the true sense of the word, but plasma, from which only part

of the fibrin has been deposited. When the clotting is very per-

fect in blood, as when it is induced by the addition of calcium

chloride, the clot is large and not very retractile, and the serum
obtained is small in amount. By receiving blood into sodium
oxalate solution, coagulation may be wholly or partially stopped,

according to the amount of oxalate used. To obtain a maximum of

serum, a small quantity of oxalate, which produces partial decalcifica-

tion, should be used. Serum thus obtained is susceptible of a
secondary coagulation, but may be freed from fibrinogen entirely by
heating to 60° and filtering. W. D. H.

Formation of Sugar and Lactic Acid in the Organism. By
T. Araki (Zeit. physiol. Ghem,, 16, 453—459 ; compare Abstr., 1891,

1125, 1392).—Exposure of animals to a low temperature leads to the

appearance of albumin, sugar, and lactic acid in the urine. This fact

is conftrmed by the present research on rabbits and dogs placed for

some hours in snow. It is believed that it is explicable on the

ground of insufficient oxidation processes. The administration of

veratrine to frogs leads to the appearance of sugar and lactic acid, in

their urine. W. D. H.

Retiform Tissue. By R. A. Young (/. Physiol, 13, 832—334).
—The fibres of retiform tissue, which are in great measure concealed

by the cells that surround them, resemble the white fibres of areolar

tissue in histological characteristics, and, in fact, in many situations,

are continuous with them. Mall, however, has recently stated that

they do ' not yield gelatin on boiling. It is pointed out that Mall's

methods are not free from error, and, moreover, it is shown that it is

perfectly easy to obtain small but vveighable quantities of gelatin

from the structures (mucosa of intestine, lymphatic glands) where
the tissue in question occurs, care being taken that all areolar tissue

is removed. W. D. H.

Acids of Butter. By E. Koefoed (Bied. Centr., 21, 202—204

;

from Bull. acad. my. danoise, 1891).—The filtered butter (785 grams)
was saponified with a solution of sodium hydroxide (200 grams) in

water (500 c.c), and when cold treated with a mixture of strong
sulphuric acid (300 grams) and water (500 c.c), and digested on a
wafer-bath ; it was then heated on a sand-bath until the solution was
complete. This was done in a reflux apparatus and in an atmosphere
of carbonic anhydride. The amount of fatty acids was 720 grams.
After extraction with ether and evaporation of the ether, a residue
was left consisting almost entirely of butyric acid (6 grams). The
aqueous residue was distilled under 30 mm. pressure, and the distil-
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late (54 grams) fractionally precipitated with silver nitrate ; it was
found to contain caprjlic and caproic acids. The residue in the
flask was dissolved in alcohol (500 c.c.) and recrjstallised from
alcohol. A crystalline mass (100 grams) was obtained. The united
alcoholic filtrates were treated with acetic acid (30 grams) and an
alcoholic solution containing lead acetate (600 grams). The pre-

cipitate was dried, and afterwards treated with hot hydrochloric acid
and the free fatty acids added to a crystalline substance already
obtained ; the weight was now 314 grams. When distilled under
30 mm. pressure, the acids were found to be palmitic, myristic, lauric,

and capric acids.

The filtrates from the lead precipitate were made alkaline with
ammonia, when a semi-fluid lead salt separated, most probably con-

taining oxyoleic acid. The filtrate from this salt contained oleic acid

and a monobasic acid of the formula C,5H2804.

The results show that the acids of butter, other than C»H2«02,
are oleic acid, an acid C15H28O4, and, most probably, "Gottlieb's oxy-
oleic acid, C29H5405(?). The acids of the composition C^H-j^Oi are

normal constituents of butter, and include all those from C4 to Cig

which have an even number of carbon atoms. The acids CmHowOs
occur in the following percentage amounts :—Stearic acid, 2; palmitic

acid, 28; myristic acid, 22; lauric acid, 8; capric acid, 2; caprylic

acid, 0*5
; caproic acid, 2 ; butyric acid, 1*5. N". H. M.

Presence of Myristic Acid in Ox Gall. By Lassar-Cohn (Ber.^

25, 1829—1835).—In the preparation of cholic acid by the Mylius
method {Ber., 25, 803), the foreign acids are separated by precipita-

tion with barium chloride in a solution containing 20 per cent, of

alcohol. The author has examined the mixed barium salts so obtained,

and has separated from them myristic, palmitic, stearic, and oleic

acids. He finds about 0*004 per cent, of myristic acid calculated on
the bile taken.

The following method of separation was employed:—The mixed
barium salts from 100 litres of bile are boiled with water (6 litres)

and sodium carbonate (400 grams). The mixture is filtered, the
filtrate evaporated to dryness, the residue extracted with alcohol,

and the alcoholic solution evaporated to dryness. 100 litres of bile

yield 480 grams of the crude sodium salts. The sodium salts are

dissolved in water and fractionally precipitated with barium acetate.

The successive separations of barium salts are severally decomposed
with hydrochloric acid, and the fatty acid separated from the aqueous
liquor, dissolved in 90 per cent, alcohol, a little ammonia added, and
fractionally precipitated with a 10 per cent, solution of magnesium
acetate. The magnesium salts are decomposed with hydrochloric acid,

and the free fatty acid crystallised from 70 per cent, alcohol.

The pure magnesium salt of the myristic acid may be more readily

obtained by completely precipitating the crude sodium salts with
barium acetate, decomposing the mixed barium salts with hydrochloric

acid, and fractionally precipitating the acids so obtained with magne-
sium acetate in alcoholic solution. E. C R.
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Phosphoric Acid in Urine. By P. Caeles (/. Pharm., [5], 25,
497—499) .^In nortaal cases the urine in the bladder is distinctly acid
in its reaction. This is due to gastiic juice, sarcolactio acid from the
muf^cles, hippnric, oxalic, and especially uric acid, formed by the
oxidation of proteids and the waste of organic tissue. Lastly,
accordirg to Bouchard, phosphoglyceric acid is also a factor of this
acidity. These acids naturally occur in combination in the blood,
and if they exist free in the bladder, this is due to their secretion by
the kidney. Phosphoric acid is in the same case ; it is found as a
normal or alkaline phosphate in the vessels. There is no evidence that
it is sepai ated by the kidney in any other form ; but in the bladder its

base is shared amongst the other acids, and the phosphates become
normal or acid. When the urine is voided, it comes under the in-

fluence of bacilli which transform urea, traces of proteids, creatine,

and other nitrogenous products into ammonium carbonate, and the
phosphate gradually becomes basic again. In special cases the urine
may become alkaline in the bladder. In analysing urine, it appears
most rational to estimate the total phosphoric acid, noting the re-

action of the urine at the moment of its secretion, or at the latest

when delivered. J. T.

Catechol in the Urine of Hydrophobic Rabbits. By R.
MoscATELLi (Virchow's Archiv, 128, I8i).—In rabbits, during the
hydrophobic state induced by the injection of Pasteur's material, it

appears that the urine always contains a considerable quantity of
catechol. W. D. H.

Action of Quinone and of Quinone Derivatives. By O.
SCHULZ (Chem. Cenfr., 1892, i, 413—414; from Inaug. Diss. BostocJc).

—The investigations deal with the action of quinone and some of its

derivatives on animal substances and on the living organism.
With both a- and y3-glutin, quinone appears to unite after several

days to form strongly coloured substances, and a similar compound
is obtained from rgg-albumin, whilst in each case some quinol was
formed. With hsenioglobin, quinone is first reduced to quinol, whilst
the ha^moglolin is changed to methsemoglobin ; some of the haemo-
globin is at the same time decomposed, and a quinonehgematin com-
pound is precipitated ; the latter is a very permanent substance.

Suhcutaneously ii)jected, quinone does not act as a poison in every
case. But when taken internally as a 0'6 per cent, solution in

sodium chloride, the nervous system is immediately strongly affected.

The intestinal canal is also strongly affected, food cannot be digested

for some days, and is vomited unchanged again. The urine on the

second day is dark brownish-green coloured, and contains both
albumin and quinolglycnronic acid.

With fresli blood, trichloro- and tetrachloro-quinone cause the for-

mation of mei haemoglobin ; the trichloroquinone acting the more
energetically of the two.

With dogs, given in doses of 1"5—2*0 grams, both trichloro- and
tetrachloroquinone cause violent purging, and in the case of tetra-

chloroquinone, tetrachloroquinol combiued with glycuronic acid and
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sulphuric acid is probably forrasd. They both acb less energetically

than quinone, probably because they are insoluble in water.

Dichlorodihydroxyquinone is partly reduced, proba,bly to dichloro-

tetrahydroxybenzene ; its action is principally on the kidneys.

Dicliloramidohjdroxyquinone is reduced first to dichlorodihydroxy-

quinone, and then further to dichlorotstrahydroxybenzene.

Toluquinone acts in lik'3 manner to quinone. J. W. L.

Soluble Naphthol Compound. By Stagkler (Gompt. rend.:

114, 1027—1028).

—

The calcium salt *of ^-naphthol-a-sulphonic acid

is obtained in a state of purity if care is taken to start with pure
/9-iiaphthol and to isolate perfectly the a- and ^-modifications. It

has been called asaprol. It is neutral, very soluble in water or

alcohol, is not affected by heat, is not an irritant, is but slightly

poisonous, and is tolerated by the digestive organs and passes rapidly

into the urine.

Doses of 160 milligrams per kilo, of body weight injected every

two or three days for 15 days, or doses of 6Q milligrams injected

every three or four hours for tvvo months are well supported by rabbits.

A dose of 285 milligrams per kilo, injected all at once is injurious,

and 500 miligrams caused death in a few hours. In comparatively

large quantity the compound prevents the development of various

bacteria, including those of Asiatic cholera, typhoid, and anthrax.

When administered by ingestion to man in doses of 1 to 4 grains,

it does not reduce, but often increases, the quantity of urine. It

acts as an antipyretic in various infectious diseases, in typhoid, and
in acute polyarticular rheumatism, and rapidly reduces the latter.

C. H. B.

Thymolglycuronic Acid. By F. Blum (Zeit. phydol. Chem.,

16, 514—524).—If thymol is administered to human beings, it leaves

the body partly by the faeces as such, and partly by the urine, ap-
pearing there as the chromogen of a green pigment, as thymol-
sulphuric acid, as thymolglycuronic acid, and as thymolquinolsulph-
uric acid. W. D. H.

Putrefaction of Milk. By H. Winternttz (Zeit. physiol. Ghem.,
16, 460—487).—Milk retards the putrefaction of prote'ids, and thus
causes del ly in the appearance of the first and last product of the
decomposition of the prote'id molecule. This is due to the lactose it

contains, and is independent of the formation of lactic acid. In this

way milk exercises considerable infl.uence on putrefaction processes

in the intestine leading to a lessening of ethereal hydrogm sulphates
in the urine; it thus diminishes the splitting of proteid food into

products w^hich are of no value, and are perhaps harmful to the
organism.
The so-called " bromine-substance " is detectable in the intestine

below the entrance of the pancreatic duct. In the upper intestinal

regions it is the result of the ferment activity of pancreitin; in the

lower regions, perhaps, of putrefaction organisms also. It is not
present in the large intestine nor in the faaces, and, therefore, like
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leucine and tyrosine, which originate simultaneously with it, it

undergoes complete absorption by the walls of the small intestine.

W. D. H.
Treatment of Chlorosis by Hydrochloric Acid. By W. H.

White (Guy's Hosp. Hep., 48. 1891).—Bunge, Hamburger, and others

state tliat inorganic compounds of iron are not absorbed by the

alimentary canal. Bunge considers that the utility of iron salts in

chlorosis is due to their forming an insoluble sulphide, and this

allows the organic iron compounds (hsematogen) to be absorbed,

which would otherwise be destroyed by putrefaction processes.

Bunge also lays stress on the antiseptic action of gastric juice. In
the present communication, five cases are described, which were,

therefore, treated with hydrochloric acid. The results were nega-

tive, or at any rate the improvement was not greater than occurs when
the treatment is simply rest with good food. They, however, rapidly

improved on treatment with sulphate of iron. W. D. H.

A Case of Anthrax in Man. By S. Martin {J. Pathol, and
Baderiol., 1, 21—25).—In previous papers on anthrax in animals,

the chemical poisons found in the blood and organs, or obtained by
artificial cultures, were albumose and an alkaloid. In the present
case, which occurred in a man, the blood contained the base, but no
albumose ; the spleen contained albumoses, but only a trace of the
base. The amount of the poisons compared with that found in

sheep was small. Considerable quantities of both poisons were found
in the urine oE the present case. The kidney is thus the channel by
which excretion of the poison takes place. There was also glycos-

uria, but this may have been an accidental concomitant.

W. D. H.
Mucin in Myxoedema. By W. D. Halliburton (/. Pathol, and'

BacterioL, 1, 90—94).—It is believed that the term myxoedema is

a misnomer, and that the increase of mucin found in certain cases

is explicable on the ground of simple overgrowth of connective

tissues. When these tissues are first formed they are always richer

in mucin due to the preponderance of matrix than when later this is

replaced by fibrous (colligenous) or adipose deposit. In the present
paper, the estimation of mucin in the organs of a case of myxoedema
is described ; special attention is directed to the skin, which con-

tained less mucin than normal, and the heart (especially the heart
tendons of calves), which contained considerable excess. A number
of normal hearts (human and sheep) were also examined. The
following conclusions are drawn :

—

1. The percentage of mucin in normal heart tendons, although vari-

able, as in most connective tissues, is on the average greater than in

other connective tissues, e.g., skin = 0"38 ; skeletal tendons = 0*5.

The average percentage of mucin in normal human heart tendons
is rather less than in those of the sheep, 1'03 : 1*35.

The percentage of mucin (1*7 to 1'9) in the cardiac tendons of

myxoedematous patients, leaving out of account the present case, in

all instances exceeds the normal mean of that in non-myxoedematous
cases, but not very greatly.

VOL. LXII. 4 / ,



1118 ABSTRACTS OF CHEMICAL PAPERS.

4. It is most important to notice that such slight excess of mucin
is by no means pathognomonic of myxoedema, as in three out of the
nine non-myxcodematous hearts examined there was a similar slight

excess in the percentage of mucin.

5. The present case, however, stands apart from these, the increase
in mucin (5"2 per cent.) being so marked that there can be no mis-
take that we have here to deal with a condition of myxoedema, using
the word in its literal sense. W. D. H.

Hsematoporphyrinuria. By Sobernheim {Beut. Med. WocJi.,

June 16, 1892).—This condition, although often a result of sulphonal
poisoning, is not invariably so. In a case of a boy suffering from
enteric fever, which is described, it occurred, although no sulphonal
was given. It probably originated from a heematoma in the rectus
abdominis muscle. W. D. H.

Cobra Poison. By A. A. Kauthack (/. Physiol, 13, 272—299).
—The albumose of cobra poison is best separated by extracting with
water poison which had remained for a week under absolute alcohol.

In its properties it closely resembles proto-albumose. Alkaloids are
absent. Light apparently does not impair its activity ; very prolonged
boiling is necessary for this purpose. Chlorine- water destroys its

poisonous action completely, so also do caustic alkalis. Iodine tri-

chloride, potassium permanganate, phenol, and pancreatin are less

powerful in destroying the poison. Silver nitrate, mercuric chloride,

lauric acid, and alcohol destroy the toxic properties of the poison by
precipitating the albumose. Ammona, citric acid, and pepsin have
very little anti-toxic power.

Experiments to establish immunity against cobra poison were
wholly ineflBcient. Strychnine, recently recommended as a cure, is

neither a chemical nor a physiological antidote.

Cobra poison does not contain a globulin, although certain ob-
servers have stated that it does. A substance with some of the pro-
perties of globulin and of heteroalbumose may be obtained after

certain manipulations. It is regarded as an artificial product.

W. D. H.

Chemistry of Vegetable Physiology and Agriculture.

The Absorption and Digestion of Fat Oils by Plants. By
R. H. Schmidt (Bied. Centr., 1892, 113—115).—Experiments with
moulds {Aspergillus^ Penicillium, Mucor, Phycomyces) growing in a
solution containing grape sugar, almond oil, pure oleic acid, and
glycerol, in addition to the necessary inorganic salts, show that
neutral fats as well as free oleic acid are able to support the growth,
but not glycerol. Fungoid growths flourish in glycerol and the fatty

acids, but absorb the first the most rapidly. Addition of ammonium
tartrate increases the rapidity of growth. Solid fats and fatty acids

serve well as food for such growths, and mosses absorb oil and oleic
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acid, and oil is also absorbed by many germinating plants, such as
peas. E. W. P.

Development of Cereals. By A. Hubert (Ann. Agron., 18,
33—47).—The author discusses the results arrived at by Deherain,
Nantier, Meyer, and himself in the light of recent experiments and
analyses, and especially bearing in mind the discovery of vasculose in

the strawby Deherain and straw gum by himself (compare Abstr., 1891,
1285). The first period of cereal growth after germination is that of

root activity, during which nitrogenous compounds and minerals are
largely assimilated. Tables are given showing the progressive fall in

the percentages of these substances as the crop matures, and similar

statements are true of tannins, gums, and vegetable acids precipitable

by lead acetate. The next period is that of leaf assimilation, during
which cellulose, vasculose, and straw gum are largely produced.
Starch is not produced during this first period of assimilation, what
was entered as such in older analyses being all carbohydrates pro-

ducing a reducing sugar by hydrolysis with acids. The third period,

or ripening, commences as soon as the stem has acquired strength
and rigidity enough to support the spike, and consists in the assimi-

lation of soluble carbohydrates in the leaves for transformation into

starch in the grain. There is no store or reserve of starch or starch-

producing material in the stem, as formerly supposed, and the pro-

duction of starch and consequent value of the crop depend on leaf

action still going on, and therefore on weather permitting of main-
tenance of vitality in the leaves. So it happens that in seasons

characterised by a very dry July, like 1889 in contrast to 1888, for

example, the normal quantity of starch cannot be formed, the crop is

very short in weight, whilst the proteids, having been stored up afc

an earlier period, are in excessive proportion to the starch in the
grain. Thus in 1888 Paturel found in square-head Scholey wheat
12-63 per cent, proteids to 77-20 per cent, starch; in 1889, 15-53.

The yields were per hectare :

—

1888. 1889.

Grain 34*84 29-22 metric quintals.

Proteids 438-9 447-0 kilos.

Starch 2689-0 1808-0

In 1891 comparative analyses of the wheat plant were made at

different dates, which can be summarised thus :

—

Proteids and Carbohydrates per hectare in Goldendrop Wheat, 1891.
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Between August 3, the date of full maturity, and August 19 there

was a serious loss of weight, especially of starch, the quantities

beine:

—

August 3. August 19,

Weight of grain per hectare . . 895*7 7567 kilos.

Proteids in grain 114-7 94*6 ,,

Starch in ^^rain 582-2 432-3 „

•G

&

The yield of grain, about 9 metric quintals per hectare, was sino^u-

larly small, and the ratio of proteids to starch large, as in 1889. On
August 13 this ratio was 12-81 per cent. : 65-30 per cent, ; on August
19, 12-50 per cent, : 57-14 per cent. Small yields of cereals are

therefore due to lack of starch, and this is due to want of leaf action

during the later stages of growth, J, M, H. M.

Presence and Function of Phloroglucinol in Plants. By T,

Waage (Ann. Agron., 18, 204—206),—In the course of his researches,

the author has examined 185 different plants. The reagent used is a
solution of vanillin in hydrochloric acid (0-005 to 4-0), a drop of

which will detect 0-001 milligram of phloroglucinol, Gymnosperms
are rich in phloroglucinol, monocotyledons and gamopetalous plants

poor, and polypetalous plants have none. Woody plants contain

more than herbaceous : the distribution is almost the same in roots,

stem, and leaves. When cells containing this substance divide, the

new cells contain it also, so that in making a longitudinal section one
meets with lines or chains of these cells. As to the mode of formation

of this substance, see a former paper by the same author (Abstr.,

1891, 605).

According to the author, phloroglucinol is an accessory or bye
product of plant growth. It is interesting as entering into the mole-

cule of very complex substances, such as phloroglucides and phloro-

glucosides ; it takes part in the formation of phlobaphenes and
colouring matters such as anthocyanin and erythrophyll. Plants

which, contain tannin contain phloroglucinol also, J. M. H. M.

The Proteids of the Oat Kernel. By T. B. Osborne {Amer.

Chem.J., 14, 212—224; compare Abstr,, 1891, 1285 and 1390).—The
proteids of the oat undergo great change in contact with water or

sodium chloride solution. The substance extracted by direct treat-

ment of ground oats with, alcohol diifers much in properties and
composition from that extracted by alcohol after the ground oats

have for some time had contact with water or with sodiam chloride

solution.

Direct treatment of the ground oats with sodium carbonate solation

yields the same globulin as that obtained by direct treatment with
hot sodium chloride solution, but different to that obtained by direct

treatment with cold sodium chloride solution. Sodium carbonate

solution also extracts another prote'id—the same as that yielded by
direct extraction with dilute potash-lye—which again is distinct

in composition from that obtained after the oats have been in contact

with water. It is remarkable that all these transformations are the
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result of the use of water or sodium chloride solution as contrasted

witli the use of alcohol, alkali, or heat, three agents known to suspend
or destroy fermentation. The fact that the globulin extracted after

treatment of the ground oats with alcohol has the same composition
as that obtained by direct treatment with sodium chloride would
indicate that alcohol temporarily suspends a fermentation which is

induced by water or solutions of neutral salts.

It is probable that the primary prote'ids originally contained in the

oat kernel are the three following substances :

—
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as sulphate, and plaster (1 kilo.). The potatoes were planted in April,

1891, and gathered in September. The weights of the resulting

tubers are given in the following table :

—

With manure.

A. 203-40 kilos, per are.

B. 14610 „
C. 125-90 „
D. 7310 „
E. 43-50 „

Without manure.

148-00 kilos, per are.

57-90 „
72-60 „
25-00 „
10-60 „

Twelve lots of nine tubers each were planted in soils of widely
varying composition in order to discover the soil of maximum fertility.

This seems to consist of 2*64 per cent, of clay, 23-30 per cent, of

humus, 67-20 per cent, of sand, and 6-86 per cent, of limestone.

W. J. P.

Pea-Nut. By L.P. Brown (Exper. Stat. Record, 3, ^o. 1, 1891).—
The yield of pea-nuts in the United States amounted to 2,700,000
bushels in 1889, and w^as still greater in 1890. Two kinds are

cultivated, the white and the red ; the latter ripen better because
earlier. The following tables show (1) the percentage composition
of nuts grown in Tennessee, and (2) the percentage composition of

the ash :

—



VEGETABLE PHYSIOLOGY AND AGRICULTURE. 1123

is a natritious food, and is a very suitable substitute for clover hay,
especially for cattle. According to experiments in Virginia and
North Carolina, a moderate amount of artificial manures and farm-
yard manure seem to be profitable ; a manure containing about 15 lbs.

of nitrogen, 10 lbs. of soluble phosphoric acid, and 20 lbs. of potash
per acre might be tried. N. H. M.

Fermentations of Farmyard Manure. By T. Schloesing
(Ann. Agron., 18, 5—18).—In that part of a manure heap to which
air has access, as the temperature is gradually raised by aerobic fer-

mentations, a purely chemical oxidation sets in, which goes on with
increased rapidity after the temperature has risen high enough to

stop the fermentations by killing the microbes. Experiments in

flasks traversed by a current of air at different temperatures, with
cattle manure sterilised in some instances, and unsterilised or inocu-

lated with bacteria in others, show that the bacterial fermentations

go on with great energy, even at 72*5°, since at that temperature they
yield more than 15 times the quantity of carbonic anhydride proceed-

ing from purely chemical oxidation. At 81° the bacterial oxidation

ceases, and the inoculated or unsterilised manure yields no more
carbonic anhydride than the sterilised manure. No combustible gas
is contained in the products of oxidation.

Similar experiments on the anaerobic fermentations of farmyard
manure, made by substituting a current of nitrogen gas for air, show
that methane is found amongst the products only at temperatures
below 66°, and in presence of organisms. The carbonic anhydride
produced is much less than in presence of air, but is greater when
organisms are present than in the sterilised samples, and in the latter

case is greater at 66° than at 52°. The following statistics of the

fermentation at 52° in an atmosphere of carbonic anhydride of 124*4

grams of fresh manure may be cited as typical. The fermentation was
allowed to proceed for two months, and furnished nearly 9 litres of

gas ; the maximum evolution of gas, 16*3 c.c. per hour, being on the

sixth day. The manure underwent no change in colour or in odour,

and the straws were yellow and lustrous as at the commencement,
but more friable. A little hydrogen (158 c.c.) was found in the first

tabe of gases, but the remainder consisted of 421 7'5 c.c. CO2 and
4577*4 c.c. CH4, containing together 4*720 grams C, 6*033 grams 0,
and 0*819 gram H. The loss suffered by the manure was determined
by analysis of the fresh manure and the residue, after drying in a
vacuum, to be as follows :

—

Carbon. Hydrogen. Oxygen. Nitrogen. Minerals.

Before fermenta-
tion 12*67 1*653 10-70 0*453 3*69

After fermenta-
tion 7*92 1*125 7*08 0*392 3*79

Loss .... 4*75 0*528 3*70 0061 0*10(gain)

No nitrogen gas was found amongst the products of fermentation.

The 61 milligrams of nitrogen lost were converted into ammonia,
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actual determinations of ammonia showing an excess of 51 '7 milli-

grams N in the products over that in the fresh material, due allow-

ance being made for ammonia extracted by the vacuum drying. Thus
there is considerable production of ammonia during the anaerobic

fermentation, which ammonia is not fixed in organic combinations.

The oxygen contained in the carbonic anhydride evolved exceeds

by 2'333 grams that contained in the dry, fresh manure ; and the

hydrogen in the metliane, ammonia, and free hydrogen produced ex-

ceeds by 0"305 gram that in the fresh, dry manure. It follows from
these excesses, and from the proportion of the oxygen to hydrogen
(nearly 8:1), that water enters into the reaction and furnishes the

oxygen and hydrogen necessary for the formation of carbonic an-

hydride and ammonia. J. M. H. M.

Analytical Chemistry.

Improved Pipette for Gas Absorptions. By A. H. Gill (Amer.

Ghem. J., 14, 231).—The author employs a simple gas pipette fitted

with a rubber bag, after the manner of the pipettes in the Orsat

gas apparatus, as furnished by Muencke. This is found to preserve

the reagents better, and to have the additional advantage of being

much more easily filled and handled. G. T. M.

Preservation of Solutions of Metaphenylenediamine and its

Employment as a Reagent. By G. DenigI;s (/, Pharm. [5], 25,
591—594).—Two grams of the hydrochloride is dissolved in 100 c.c.

of ammonia in a stoppered flask, and 5 grams of powdered animal
black is added to the solution. The whole is well shaken three or

four times at intervals of an hour, and allowed to remain until next

day. If the solution is not quite colourless, the shaking is repeated.

The liquid can be preserved indefinitely over the animal black, and
the portion withdrawn for use by means of a pipette can easily be

seen to be quite limpid. To detect hydrogen jDeroxide, 1—2 c.c. of

the reagent is heated to boiling during one minute with some drops of

the liquid to be tested ; in presence of the peroxide, a blue colour,

more or less intense, is produced, which is perceptible after two
minutes' boiling if the liquid only contains a few milligrams per litre.

This coloration becomes red on the addition of soda or potash. For
the detection of nitrous acid, 5 drops of the reagent is placed in a

tube with 5 c.c. of 10 per cent, sulphuric acid ; the mixture should

jiot be coloured ; 100 c.c. of the water to be tested is added, and
heated to boiling during five minutes ; a yellow colour, apparent on
looking down the tube, indicates the presence of nitrites. The nitrites

may be quantitatively estimated by adding nitrite solution of known
strength to distilled water and comparing as in nesslerising.

J. T.
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Estimation of Hydrochloric Acid in the Contents of the
Stomach. Bj G. Langermann {Virclwivs Archiu, 128, 408—412).

It is pointed out that most of the methods at present used for esti-

mating the hydrochloric acid in the gastric juice only take into

account the free acid ; the chlorine, combined with proteid matter,
and the metaUic chlorides should also be estimated in order to

obtain more trustworthy results. The method recommended is that

of Hayen and "Winter (Du chimisme stoinacal, Paris, 1891). Into
each of three vessels, a, h, and c, 5 c.c. of the material to be tested is

placed ; excess of concentrated solution of sodium carbonate is added
to a, and all three are evaporated on the water-bath ; b is heated an
hour longer to drive off all free hydrochloric acid ; sodium carbonate
is then added, and it is once more concentrated ; c is dried, and
then incinerated, and thus all combined (i.e., with proteid) chlorine

is given off. All three are raised for a few minutes to a red heat
when dry. The residues are taken up with distilled water, a little

nitric acid is added, and the mixture boiled to drive off carbonic an-

hydride. The chlorine is estimated in each in the usual way by silver

nitrate ; a gives the total chlorine ; h gives the fixed and combined
chlorine; c gives the fixed chlorine only. The difference between a
a.nd h gives the value of the free hj'drochloric acid. The difference

between /; and c gives the value of the combined hydrochloric acid.

W. D. H.
Estimation of Nitrogen. By V. Edwards (Ghem. News, 65,

241, 265). The use of an iron flask for the distillation operation in

the Kjeldahl method is recommended as rapid, convenient, and ad-

vantageous ; a small correction, however, has to be made owing to

the absorption of a small amount of nitrogen from the air by the

moist iron oxide, which is given off as ammonia during the distilla-

tion. For nitrates, the author employs the iron flask and 10 grams of

zinc grains, 5 grams of iron filings, 0*5 gram of the nitrate, lUO c.c. of

30 per cent, solution of potash, and 50 c.c. of water; after an hour
100 c.c. more water is added, and the ammonia distilled off into stan-

dard acid. Blank determinations are first made with the iron filings

for the reason stated above. D. A. L.

Report on Phosphoric Acid. By W. B. Burney {Ghem. News,
65, 229—230 ; from the Proc. of the 7th Annual Gojivention of the

Association of Official Agricultural Chemists, Washington).—In the
first part of this report attention is drawn to Hundeshagen's
molybdate method (Abstr., 1889, 762), to Hughes's suggestions
lelating to the analysis of concentrated superphosphates (ibid., 1245),
to Reitmair's results and views on the citrate method (ibid., 1890,

416; 1891, 243), to the estimation of phosphoric aoid in slags (ibid.^

1890, 290), and to its estimation in the presence of silica (ibid., 1890,

825). During the past year, a sample of superphosphate and a
sample each of a fertiliser with and without added organic matter
were sent to various chemists for analysis; the results show great
discrepancies, which are largely attributed to the carelessness of the
operator, but, nevertheless, it is recommended that the American
official method should be modified so that the washing of the phos-
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phate, when estimating the water-soluble phosphoric acid, should be
continued until there is 300 c.c. of filtrate, and in the estimation of

the citrate-soluble phosphoric acid the solution should be filtered hot

and rapidly, and the residue washed twice with half strength ammo-
nium citrate and then with water at the ordinary temperature;
whilst for the estimation of the total phosphoric acid, it is recom-
mended to prepare the solution by the magnesium nitrate method
when cotton-seed meal or other organic matter is present, but in

other cases by the 30 c.c. nitric and hydrochloric acid method.
D. A. L.

Differences in the Determination of Reverted Phosphoric
Acid by the American Official Method of Analysis. By C.
Gibson (Chem. News, 65, 209—210, 221).—Having observed serious

discrepancies in the results obtained by different chemists in the
estimation of reverted phosphate by the American official method^
the author has investigated the matter, and observed that the varia-

tion in the character of the ammonium citrate solution could account
for the differences. He prepared a solution of ammonium citrate,

A, in careful accordance with the official directions, neutralising
with ammonia until the solution showed no reaction with either very
delicate red or blue litmus or with rosolic acid. Another solution, B,
was made by adding ammonia to a portion of solution A until it

showed a very faint alkalinity with delicate red litmus-paper, whilst
a third, and strongly alkaline solution, C, was prepared according to
the directions of H. Joulie. In the first series of experiments, calcium
phosphate (South Carolina rock phosphate) was digested with each
of these solutions, following the official directions with solutions A
and B, and Joulie's directions with C, but digesting only half an
hour and at the ordinary temperature. The second series of experi-

ments was conducted in exactly the same way as the first, only the
digestion was continued for one hour. The third and fourth series

were the same as the first and second, but with aluminium instead of
calcium phosphate. The mean numbers obtained with each of these
solutions for the percentage of reverted phosphoric acid in the 1st
and 2nd, and for the percentage of available phosphoric acid in the
brd and 4th series of experiments, were as follows :

—

A.

1st series 0'913
2nd „ 1-846
3rd ., 19-77
4th „ 31-39

But the aluminium phosphate could be almost completely dissolved
in all three solutions, if sufficient time was given. The results show
the efficiency of the alkaline ammonium citrate solution for the sepa-
ration of soluble from insoluble calcium phosphate, but they also

show that the American official method is not always to be trusted.

Therefore the author suggests that that method should be modified
to permit of ammonia being added to the ammonium citrate solution

until a faint alkalinity is perceptible with red litmus-paper, and of

B.
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the digestion being continued for one hour at 65°. He further

suggests that Joulie's ammonium citrate method, with or without the

modification of weighing as magnesium pyrophosphate, should be
recognised as an alternative method. D. A. L.

Action of Ammonium Citrate on High Grade Aluminium
Phosphate. By H. A. Huston (Chem. News, 65, 241—242 ; from
the Proc. of the 7th Annual Convention of the Association of Official

Agricultural Chemists, Washington^.—To study the action of ammo-
nium citrate on aluminium phosphate, a sample containing 45'46 per
cent, of phosphoric acid, none being water-soluble, and 7*25 per cent,

of silica, was submitted to various experiments by varying the con-

ditions ufjed in the American official method for available phosphoric
acid. Firstly, the effect of increasing the time of digestion was
tried, and 2 grams of phosphate digested with 100 c.c. of citrate

solution yielded up 21*24 per cent, in half an hour, 31' 70 in one hoar,
36*92 in two hours, 40*80 in four hours, 41*00 in six hours, and 42*70

per cent, in 10 hours ; secondly, employing the same quantities of

materials and digesting for half an hour at different temperatures, it

was found that 2*18 per cent, was dissolved at 40°, 5*52 at 50°, 21*24

at 65°, 32*90 at 75°, and 39*52 at 85°
; whilst digesting different

quantities of phosphate with 100 c.c. citrate solution for half an hour
at 65° showed that 16*80 per cent, was dissolved from 0*5 gram,
18*26 from 1 gram, 21*24 from 2 grams, 23*22 from 3 grams, 24*66

from 5 grams, and 28*64 from 10 grams of the phosphate ; this point

is being further investigated. The next experiments were made to

ascertain the effect of acidity or alkalinity. 2 grams of phosphate
digested for 30 minutes with 100 c.c. of citrate solution, to which
was added either citric acid or ammonia ; the former decreased, the

latter increased, the solvent action of the citrate solution (compare
preceding abstract). D. A. L.

Estimation of Silicic Acid in Fluorides. By W. Hampe
(Chem. Zeit., 15, 1521—1522).—The estimation of silicic acid in

minerals containing fluorine is generally done by Berzelius' method,
which is also the one employed by Rose, or by a process devised by
Fresenius and Hintz. Berzelius fuses the substance with sodium
carbonate, and estimates the silicic acid both in the aqueous solution

and the insoluble residue. Fresenius and Hintz analyse cryolite by
heating this fluoride with sulphuric acid in a leaden tube while
passing a current of dried air, and condense the mixture of hydrogen
fluoride and silicon fluoride in ammonia. The contents of the leaden

tube are exhausted with water, and any insoluble residue fused with
soda and further treated similarly to Berzelius' plan.

When dealing with a substance containing both silicic acid and
fluorine, which is not readily decomposed by fusion with sodium
carbonate or potassium hydroxide, or sulphuric acid, neither of these

methods ai-e applicable, although Fresenius' process might be im-
proved by fusing the substance with potassium hydrogen sulphate in

a platinum apparatus, which, however, would be difficult to con-

struct.
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The author has now devised a process for the estimation of silicic

acid in strongly ignited alumina containing fluorine, which will be
useful to those engaged in the aluminium industry. 1 gram of the

substance is fused in a platinum crucible with 10 grams of dehydr-
ated borax, which must be, of course, free from silicic acid. The
bottom of the crucible is well lined with borax, the intimate mixture
of the sample and borax is introduced, the whole well covered with
borax, and then fused for about 20 minutes. The fused mass is

poured into a platinum dish, the crucible in which the fusion took

place is also put inside this, and the mass is then treated with hot

water until it is completely disintegrated, which generally takes

two days. 5 grams of ammonium chloride is now added, and the

mixture heated until the smell of ammonia has nenrly disappeared.

The precipitate, consisting of silicic acid and aluminium borate, or,

perhaps, calcium borate, is filtered through a platinum or india-rubber

funnel and well washed. The filtrate is evaporated to dryness in a

platinum basin, the residue is heated to a little above 100°, and then
taken up with water. The liquid, which has an acid reaction, is

rendered alkaline with ammonium carbonate, and the precipitate

filtered off as before. The filtrate is again and again evaporated, &c,,

until no further precipitate is obtained. The joint precipitates arc

burnt with the filters, and the ash fused with four times the weight
of sodium carbonate. From the alkali silicate so obtained, the silicic

acid is separated in the usual way by evaporation with hydrochloric

acid.

The author has confirmed the accuracy of the process by experi-

menting with made up mixtures of silicic acid and a large excess of

pure cryolite. The silicic acid was practically recovered.

L. DE K.

Estimation of Silicic Acid in Fluorides. By F. Regelsberger
(Chem. Zeit., 15, 1714).—The author has analysed a sample of cal-

cined alumina containing 4'8 per cent, of fluorine and 0"73 per cent,

of silica, according to the method described by Hampe (preceding

abstract), and recovered 0"70 per cent, of silica. The process seems,

therefore, well suited for technical purposes, although it is a pity that

it takes such a long time.

The author will, in due course, publish the details of a process on
which he is still engaged, and which is a modification of the one pro-

posed by Fresenius and Hintz. The operation is conducted in a

specially constructed platinum apparatus, and aims at a correct

estimation not only of the silica, but also of the fluorine.

L. DE K.

Estimation of Carbonic Oxide by means of Cuprous
Chloride. By L. de St. Martin (Compt rend., 114, 1006—10U9).—
The solution of carbonic oxide in cuprous chloride solution seems to

take place in accordance with the law of Dalton and the absorption

formulae of Bunsen. One treatment with the liquid does not remove
the whole of the carbonic oxide from a gaseous mixture containing a

small proportion of it. If, however, the gaseous mixture is agitated

with four successive quantities of the cuprous chloride solution, and
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the latter is boiled in a vacuum, and the expelled gas analysed,
98'1—98'4 percent, of the carbonic oxide actually present is obtained.

The treatment of the gas with cuprous chloride is effected in a flask

provided with a stopcock, the copper solution being pumped out of

this flask into the vessel in which it is to be boiled. The latter

vessel is also provided with a stopcock, and the two are connected by
india-rubber tube whilst the solution is being transferred.

C. H. B.
Volumetric Estimations and Analytical Separations by

means of Potassium Ferrocyanides and Ferricyanides. By C.

LucKOW (Ghem. Zeit., 15, 1491—1492).—The use of potassium
ferrocyanide is somewhat restricted, as so many ferrocyanides are
insoluble. For instance, in the important titration of zinc ores

(compare this vol., p. 915), it is necessary to remove iron and other
raetals before titrating with the ferrocyanide. The author, therefore,

has made an attempt to introduce ferricyauide instead. Having
prepared a potassium ferricyauide free from sulphates and chlorides,

it was found that this substance may be used in acid solutions even
in presence of ferric oxide, and that no precipitates are formed in

presence of mercuric, lead, manganous, uranic, and stannic salts.

These different properties of the two double iron cyanides render it

possible to estimate some metals volumetrically in presence of one
another, or to estimate them gravimetrically, as most ferricyanides

may be readily filtered off. Zinc, for instance, may be accurately

estimated either volumetrically or gravimetrically by means of potas-

sium ferricyauide in its acetic or nitric acid solution, even in presence
of lead, which may then be titrated in the filtrate with potassium
ferrocyanide. Tin may be titrated by means of potassium ferro-

cyanide, even in presence of arsenic and antimonic acids, after the

solution has been evaporated with oxalic acid and then mixed with a
little dilute sulphuric acid.

The ferricyauide solution should give no coloration with a uranium
solution, and no precipitate with a lead salt. If it should do so, it

must be mixed with a little chlorine-water, and the salt recrystal-

lised.

When titrating with ferrocyanide or ferricyanide, it is not possible

to add the indicator straight to the liquid under examination, but use

must be made of test papers. The indicator used must show either

the disappearance of the last trace of the metal or else the slightest

excess of the precipitant.

The author prepares his test papers as follows :—A moderately
thick but dense and smooth kind of filter paper is cut into strips of

30 cm. in length and 15 cm. in width. Across the narrow part, at a

distance of about 4 cm. from each other, stripes are made with the

solution of the indicator, which consists of cupric acetate or ferric

chloride, if ferrocyanide is used ; or cobaltous or ferrous sulphate,

when a ferricyanide is employed in the titration. When both are

used in succession, a mixture of ferrous ammonium sulphate and
ferric chloride is used.

When apparently enough of the ferrocyanide or ferricyanide solution

has been added to the solution to be tested, a little drop is taken out
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by means of a thin pencil and put at a distance of about 5 mm. from
one of the stripes, when the reaction will make its appearance if the

least excess is present.

The author recommends using for the titration not more than
30 c.c. of liquid containing about 0'15 gram of metal. The process

may also be performed by adding an excess of the reagent and
titrating this in the usual manner. But amongst the ferrocyanides,

there are some, like the zinc, nickel, and cobalt salts, which are very
difficult to filter off, although this presents no difficulty with mercury,
lead, and silver salts. The ferricyanides are, however, more easily

filterable. L. de K.

Detection of Normal Carbonate in Hydrogen Alkali Carb-
onates. By G. Patein (/. Pharm. [5], 25, 448—451).—Magne-
sium sulphate does not precipitate a normal alkali carbonate in

presence of a hydrogen alkali carbonate if the normal salt does not

exceed the amount required to form sesquicarbonate. A better

reagent than magnesium sulphate is t'oand in a very dilute alcoholic

solution of phenolphthalem. A solution of pure hydrogen alkali

carbonate gives no colour with phenolphthalem, or only a very faint

rose tint disappearing on the addition of a few drops of carbonic

anhydride solution ; but the presence of traces of normal carbonate

causes a decided rose coloration, which only disappears on the addi-

tion of an amount of carbonic anhydride solution proportional to the

amount of normal salt present. J. T.

Analysis of Aluminium. By A. E. Hunt, G. H. Clapp, and J.

O. Handy (Chem. News, 65, 223—225, 235).—For general purposes, a
solution containing 35 per cent, of hydrochloric acid, sp. gr. 1-2, is

regarded as the best solvent for aluminium. To determine the total

silicon, combined and uncombined, about a gram of the metal is dis-

solved in 15 c.c. of nitric acid, sp. gr. 1*2, and 2 c.c. of concentrated
hydrochloric acid, another 2 c.c. of the latter acid being added as soon

as the first action has ceased ; when the metal is dissolved, the solution

is stirred and rapidly evaporated with 20 c.c. of concentrated sulph-

uric acid until fumes of sulphuric anhydride appear, but is not allowed
to spirt. When cool, 75 c.c. of water and 10 c.c. of hydrochloric acid

are stirred in, the whole boiled for five minutes, the precipitate of

silica and silicon collected, well washed with hydrochloric acid and
water, ignited, fused with 3 grams of sodium carbonate or fusion

mixture, decomposed with hydrochloric acid, then evaporated with
15 c.c. of strong sulphuric acid until sulphuric fumes appear. When
cool, it is boiled up with 75 c.c. of water and 10 c.c. of hydrochloric

acid, filtered, thoroughly washed, ignited, and weighed. The de-

hydration with sulphuric acid is not only rapid and efficient, but also

leaves the silica in good condition for filtering. When both the
combined and uncombined silicon are required, and inasmuch as the

latter is found to suffer slight oxidation on ignition, any method
involving burning filter papers becomes inadmissible for collection of

the silicon and silica, and a platinum filter is suggested for the pur-

pose, upon which the precipitate could be well washed, dried at 80°,
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weighed, treated with sulphuric and hydrofluoric acids, washed, dried

at 80°, and weighed again ; the difference between the two weighings
would be due to the silica, the last weighing being the silicon ; the
ratio of the silica to the silicon is less the more total silicon the metal
contains.

For determining iron and copper, the hydrochloric acid solution is

diluted, boiled, and saturated with hydrogen sulphide. The copper
is determined by any method in the precipitate, the iron by titration

with dichromate in the solution after boiling down. To estimate the
aluminium, the hydrochloric acid solution, containing 1 gram dissolved

in 25 c.c, is saturated, after the removal of the silicon and silica, with
hydrogen sulphide, the copper sulphide filtered off and washed, the
hydrogen sulphide boiled from the filtrate, and the solution made up
to 250 c.c. ; 50 c.c. of this is then nearly neutralised with ammonia,
treated with 5 c.c. of a saturated solution of ammonium phosphate
and 10 c.c. of a saturated solution of sodium thiosulphate, and boiled

until free from sulphurous acid. After filtering and washing with
hot water, the aluminium phosphate is redissolved in dilute hydro-
chloric acid, reprecipitated with slight excess of ammonia and a little

ammonium phosphate, boiled, filtered, washed, ignited, and weighed
asAlP04.

For the estimation of chromium in chromium-aluminium alloy,

2 grams of the alloy is treated with 50 c.c. of ] per cent, potassium
hydroxide solution, and the solution ultimately boiled and filtered.

The residue, after burning the filter paper, is treated with 1 c.c. of

concentrated sulphuric acid and 5 c.c. of hydrofluoric acid, evaporated
until sulphuric fumes arise, then mixed with 4 grams of potassium
hydrogen sulphate, fused for about 20 minutes at a low temperature,

finishing over a blast to drive off most of the free acid; it is then
cooled, rendered alkaline w^ith sodium carbonate, some potassium
nitrate added, the whole fused, dissolved in hot water, and filtered.

The filtrate is warmed with ammonium chloride, filtered, the filtrate

reduced with sodium sulphite or sulphurous acid, ammonia added,

the chromium hydroxide redissolved in hydrochloric acid, diluted,

reprecipitated with ammonia, well washed, and weighed as Cv-zOs.

For the analysis of titanium aluminium, 2 grams of the alloy is

dissolved in 50 c.c. of a 10 per cent, solution of potassium hydroxide,

boiled for 10 minutes, diluted to about 125 c.c, boiled and filtered

quickly, and washed 10 times with boiling water. The residue is

ignited, crushed in an agate mortar, fused with 6 grams of potassium

hydrogen sulphate, raising the temperature gradually and shaking the

crucible round occasionally, finishing after 25 minutes with five

minutes more at the full heat of the flame ; when cool, the mass is

brought to homogeneous fusion with 2 grams more of potassium

hydrogen sulphate, and the fused mass is subsequently digested with
water, and, if the residue is found to consist of silica only, it is

rejected, if otherwise, it is again fused with potassium hydrogen
sulphate. The filtrate is treated with ammonia to slight precipita-

tion without re-solution, and the precipitate is dissolved by adding
dilute sulphuric acid ; the acid solution is diluted to 250 c.c. and
saturated with sulphurous anhydride, it is then boiled gently for
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three-quarters of an hour, more sulphnrons acid is added to keep the
iron in Ihe ferrous state, the solution filtered, and the precipitate

washed, ignited, and weighed as Ti02. The iron in solution is pre

cipitated with ammonia, redissolved in hydrochloric acid, and titrated

with dichromate. D. A. L.

Estimation of Manganese by the Chlorate Method. By W.
Hampe (Chem. Zeit., 15, 1579—1580).—The author strongly protests

against a modification of his chlorate method which has been pro-

posed by the Committee of the German Ironmasters' Association, and
points out several defects in the Committee's mode of procedure, such
as using impure chemicals, and working on far too small quantities

of material. L. de K.

Estimation of Manganese by the Chlorate Method. By M.
A. V. Beis (Chem. Zeit., 15, 1791).—The author attempts to justify

the action of the Committee (see preceding abstract), and points out
that, although Hampe's original process has been tried many times, it

is now only used in two small works. The reason is not far to seek.

Hampe's original process is attended with much evolution of un-
pleasant fumes, and there is often a loss through the violent bumping
of the nitric acid and chlorate mixture. As modified by the Committee
(use of a weaker acid and addition of the potassium chlorate all at

once), no trouble is experienced in that direction. L. de K.

Colorimetric Estimation of Iron. By J. Riban (Bull. Soc.

Cliim. [3], 6, 916—920).—Tn reference to the suggested employment
of colorimetric methods to determine small amounts of iron in blood,

the author publishes the results of numerous experiments made by
him with Duboscq's colorimeter on the thiocyanate, acetate, and
alkaline tartrate of iron, which prove the inaccuracy of the method
to be due to the dissociation of these salts on dilution with water.

T. G. K
Nickel and Cobalt Reactions. By Terreil (Bull. Soc. Ghim. [3],

6, 913—916).—Solutions of nickel and cobalt salts are precipitated

by hydrogen sulphide in presence of many organic salts, the precipi-

tation varying inversely as the amount of free acid present. Oxalic
acid and the oxalates are without effect, since these form insoluble

oxalates which hydrogen sulphide does not decompose. Alkali
sulphites, hydrogen sulphates, thiosulphates, phosphates, and pyro-
phosphates, even in slightly acid solutions, enable hydrogen sulphide
to precipitate the metallic sulphides by double decomposition of the
primarily formed nickel and cobalt salts.

On addition of a cold solution of sodium thiosulphate to a rose-

coloured cobaltous solution, a blue coloration is produced, which, on
subsequent dilution with water, is altered to pink. Warming, cr

spontaneous evaporation of the liquid, occasions the precipitation of

cobalt sulphide, and the dry residue is completely transformed into

sulphide on heating at 100—120". Nickel solutions similarly yield a
greenish-yellow solution, which rapidly deposits the sulphide.

On treating mixed solutions of nickel and cobalt with thiosulphate

and then with alcohol, the solution forms two layers, the lower con-
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taining crystals of the double salts, which, after well washing- with
absolute alcohol, may be distinguished by the nickel compound turning
brown on exposure to the air, whereas the blue cobalt salt remains
unaltered for some time. Sodium hypochlorite solution slightly acidi-

fied with hydrochloric acid precipitates cobalt sesquioxide after one or
two minutes, and nickel sesquioxide after half to one hour, from their

respective solutions. T. Gr. N.

Qualitative Test for Chromium. By L. W. McCay (Chem.
News, 65, 221).—The author points out that, when testing insoluble

mixtures or salts for chromium by fusion with sodium carbonate and
nitrate, some nitrite is formed, and passes into solution daring the
subsequent digestion of the fused mass with water. Consequently,
when the yellow solution is acidified, it assumes, owing to the reduc-
ing action of the liberated nitrous acid, a greyish-blue colour, instead
of the reddish-yellow colour set down by some authorities as the
special indication of chromium in this test. D. A. L.

Molybdic Acid as a Reagent for certain Aromatic Hydroxy-
compounds. By J. Stahl {Ber., 25, 1600—1601).—Ammonium
molybdate or molybdic acid gives colorations ranging from yellow to

dark-brown with aromatic orthodihydroxy-compounds, whilst with
the corresponding ineta- and pai'a-derivatives, no coloration is

formed.
The presence of bromo- or nitro-groups in the nucleus is without

influence on the reaction, but ortho-, methoxy-, or ethoxy-compounds
do not show any coloration.

Sodium tungstate behaves like ammonium molybdate.
J. B. T.

Estimation of Uric Acid. By A. Haig (J. Physiol, 13, 320—
331).—Tbe author defends his views and the process he has adopted
(Haycraft's) against certain criticisms recently passed thereon (this

vol., p. 365). W. D. H.

Detection of Sesame Oil in Olive Oil. By A. Gassend (Chem.
Centr., 1892, i, 459; from Rev, internat, sci. fals. aliment., 5, 98).

—

Some specimens of African olive oil give a red coloration with the sugar
and hydrochloric acid test similar to that obtained with sesame oil.

Spectroscopically, they are easily distinguished. Chemically, they
may be distinguished by adding a little of a 10 per cent, solution of

sodium hydrogen sulphite. The red coloration produced by olive oil

is discharged very quickly, whereas that produced by sesame oil is

not discharged for 12—40 minutes. J. W. L.

Detection of Vegetable Oils in Lard. By P. Welmans (Chem,
Centr., 1892, i, 417 ; from Pharm. Zeit., 36, 798—799).—The reaction

depends on the presence of alkaloids in the vegetable oils. To 1 gram,
or 25 drops, of the lard is added 5 drops of chloroform and 2 c.c. of

phosphomolybdic acid solution, together with a few drops of nitric

acid, the mixture being well shaken. The presence of alkaloids or of

VOL. LXii. 4 g
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glncosides causes reduction, accompanied by a green coloration.

Purified oils do not react in this way.
Picric acid in ethereal solution, when shaken with 10 c.c. of the oil,

gives, after allowing the ether to separate, a brown coloration.

J. W. L.
Estimation of Fat in Milk by Schmid's Method. By J.

PiNETTE {Chem. Zeit., 15, 1833).—The author has slightly modified
this process, and operates as follows :—10 c.c. of milk is heated in an
Erlenmeyer flask with 10 c.c. of common hydrochloric acid until the
casein has redissolved and. the fatty drops float on the top. It makes
no difference if small flakes of albumin remain undissolved; in fact,

too long heating is injurious, as it causes charring of the fat. After
cooling somewhat, the mixture is put into a burette which has a glass

stopcock at the bottom and a glass stopper on the top. The flask is

rinsed out several times with a mixture of equal volumes of ether
and light petroleum, and this is introduced into the burette up to the
top division. The ether being added to the still warm mixture suffers

,§ome evaporation, whereby the acid solution is rendered sufficiently

cold. The burette is now closed and thoroughly shaken for some
time, until one is sure that all the fat has passed into solution. The
whole is now allowed to remain quiet until the ethereal layer has

separated perfectly clear, which takes a longer time than in Rose's

process. An aliquot part of the ethereal mixture is now pipetted off,

evaporated in a weighed flask, and the fat is finally dried and
weighed. If the ethereal layer is not quite clear, and contains small

globules of water, it must, after pipetting off, be passed through a dry
filter, but it is, of course, better to wait a while until it has become
perfectly clear.

The process is very accurate and rapid. As the ethereal mixture
can be readily recovered by distillation, it is also a very economical

one. L. DE K.

Estimation of Fat in Yolk of Eggs. By S. Bein (Bied.

Centr., 21, 138—139).—The average percentage of crude fat

capable of being extracted from yolk of eggs by ether amounts to

30 per cent., but when one-tenth of salt is mixed with the yolk this

percentage falls to 27, and after the mixture has been kept for 4—

5

months the percentage further falls to 22—20. As salicylic acid and
other preservatives exert no such reducing action, it is evident that

salt forms some compound with the fat. The practical importance of

this observation is great, for a loss of oil must also ensue in those

manufactures, as of glove leather, where yolks are employed and are

preserved in salt. E. W. P.

Separation of the Xylenes. By J. M. Crafts (Compt. rend.,

114, 1110—1113).—A sample of crude coal tar xylene boiling at

138—140° containing metaxylene (55—56 per cent.), paraxylene (21'5

per cent.), orthoxylene (9 per cent.), ethylbenzene (1*2 per cent.),

and a little paraffinoid hydrocarbon (0'8 per cent.), was analysed by
the following process :

—

The crude xylene (10—20 grams) is heated in a sealed tube
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witli concentrated sulphuric acid (2"5 parts) at 120° for an hour
with continual agitation. A mixture (3—4 parts) of hydrochloric

acid (1 part) aud water (I part) is then added, the unchanged
hydrocarbon separated, and the heating with sulphuric acid repeated.

The hydrocarbon subsequently separated is the paraffinoid hydro-
carbon insolable in sulphuric acid. The acid liquors are now heated
in a sealed tube at 122"" for 20 hours ; 97 per cent, of the metaxylene-
salphonic acid is thus bydrolysed, and the hydrocarbon then measured.
The acid mother liquors, on again heating in a sealed tube at 175° for

20 hours, liberate the ortho- and para-xylenes and the ethylbenzene.

These are dissolved in sulphuric acid, and, on adding concentrated
hydrochloric acid, paraxylenesulphonic acid, 2C8H9S03H,3H20, crys-

tallises out, and is filtered, washed with hydrochloric acid, dried, and
weighed. The mixture (1 part) of orthoxylene and ethylbenzene is

separated by treatment with bromine (20 parts) and iodine : under
these conditions, the xylenes yield tetrabromides which are almost
insoluble in ether and light petroleum, whilst ethylbenzene gives less

highly brominated and more soluble substances. The metaxylene ob-

tained by the above method crystallises at —51°.

Benzenesul phonic acid is not hydrolysed on heating its sulphuric

acid solution with steam. Very pure toluene which does not crystal-

lise at —95° may be prepared by heating its solution in sulphuric

acid with steam at 160°. W. J. P.

Estimation of Creatinine in Urine. By J. Moitessier (Bull.

8oc. Chim. [3], 6, 907—908).—The author objects to the process of

Gautrelet and Vieillard for the determination of creatinine in urine,

which is dependent on the differential decomposition of urea, uric

acid, and creatinine by alkaline hypobromite, both on account of the

small amounts of nitrogen which the two latter compounds yield, and
because lead urate is held in solution if an excess of lead subacetate is

employed to remove the uric acid from the urine, and, again, creatin-

ine is not completely precipitated from its dilute solutions by means
of zinc chloride, as much as 90 per cent, being retained in solution,

and even where Hoppe-Seyler's method is employed the author finds

70 per cent, is not precipitated. The only process which afibrds accu-

rate and concordant results is that of Neubauer. T. G. N.

Estimation of Tannin. By G. Fleury (/. Pharm. [5], 25, 499
—500).—White of egg is dried at a moderate temperature and very
finely powdered. This powder is washed with 10 per cent, alcoholised

water faintly acidified with tartaric acid, and, when again dried, is

preserved in a flask. The solution of tannin is placed in a flat-

bottomed vessel with a weighed portion of the powder, seven or

eight times the amount of tannin supposed to be present. The
absorption takes 48 hours with frequent shaking ; further, the solu-

tion should be acid. The solution is tested with ferric chloride.

Finally, the powder is collected, dried at 100°, and weighed ; a

*small sample of the powder is also dried and weighed at the same
time. The tannin in nut galls cannot be determined by this method

;

the absorption is too slow. It is applicable to the tannin contained in
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wine and in the petals of red roses. When gallic acid accompanies
the tannin, its effect on ferric chloride must be considered, and it

must be remembered that this acid is not absorbed. J. T.

Method of Analysis of Chlorophyllic Extracts. Nature of
Chlorophyllane. By A. Etard (Compt. rencL, 114, 1116—1118).—
The author proposes to separate the colouring and other principles of

plants by successive extractions with cold carbon bisulphide, alcohol,

and alkalis. No definite results are given. W. J. P.

Estimation of Peptones in the Stomach Contents. By S.

RiVA-Rocci (Chem. Centr., 1892, i, 344; from Gentr. Klin. Med., 12,
897—899).—The total prote'ids are first estimated by precipitation

with absolute alcohol. In a second portion the amount of coagulable
proteids is determined by means of Devoto's method ; and in a third

portion the peptones are precipitated by means of magnesium sulph-

ate and a little acetic acid. After weighing, the peptone precipitate

is burned, 15 per cent, is added to the ash, and the difference is

equivalent to the peptones. J. W. L.

Detection of Haematoporphyrin in Urine. By O. Hammarstbn
{Zeit. anal. Chem., 31, 233—235).—Owing, it would seem, to the

increased use of sulphonal, cases of haematoporphyrinuria are becom-
ing more frequent. The following is the method employed by the

author for examining an urine in which the colour and spectroscopic

characters indicated the presence of haematoporphyrin. The urine

was first precipitated with barium acetate, and the filtrate from this

precipitate treated with barium acetate and sodium carbonate alter-

nately, until a filtered sample gave a white precipitate with these

reagents. The precipitates were washed and extracted with acidified

alcohol. The acid extract was shaken with an equal volume of

chloroform and several times its bulk of water, when most of the

colouring matter passed into the chloroform. This was rapidly with-

drawn from the weak alcohol, washed well with water, and evapor-

ated in shallow basins in the dark. The brown residue was soluble

in chloroform with splendid purple colour, and could be crystallised

from warm alcohol in needles resembling Nencki and Sieber's haemato-
porphyrin hydrochloride. It was insoluble in cold water and in

highly dilute acids, sparingly soluble in cold alcohol, in these

respects, and in the situation of the absorption bands, which were
slightly nearer to the red end of the spectrum, differing from Nencki
and Sieber's product (Abstr., 1888, 971). In only one case out of

the four met with did the substance obtained appear to be identical

with that of Nencki and Sieber ; in another case the chromogen of a
similar colouring matter was observed. Of the four absorption bands
in the spectrum of a solution of haematoporphyrin in ammonia and
zinc chloride, those between C and D, and between b and F disappear

within 24 hours, the former first. The other two bands are per-

manent. M. J. S.
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Behaviour of Optically Active Substances in Mixtures of
Two Solvents. BjE. Kimbach (Zeit. physikal. Chem., 9, 698—708).
—The substances used in this investigation were camphor and tur-

pentine. Solutions of the former of different degrees of concentration

in ethyl acetate and in benzene were first examined, and then solutions

in mixtures of the two solvents were taken. Turpentine was examined
in like manner in alcohol and in acetic acid and in mixtures of the
two. In the case of camphor, it was found that with solutions con-

taining about 50 per cent, the results obtained with the mixed
solvents agreed with those calculated from observations with the

simple solutions, on the assumption that the optical rotation is in no
way influenced by mixing the two solvents. If the percentage of

active substance is decreased, the calculated specific rotation is found
to be somewhat smaller than the observed, the difference between
the two being greater the less the amount of active substance present.

The turpentine solutions behave in like manner, but in this case the

differences between the observed and calculated values are so small
as to fall very nearly within the limits of experimental error.

In order further to ascertain whether the presence of an optically

inactive solid substance in a solution would produce the same effect

as an optically inactive liquid, solutions of dextrose in water contain-

ing magnesium chloride and calcium chloride in different proportions

were examined. In calculating the results, the inorganic salts were
treated as playing the part of inactive solvents. Magnesium chloride

is found to exercise practically no influence whatever on the rotation

of dextrose solutions. The presence of calcium chloride, on the other
hand, produces a considerable increase in the specific rotation, but
the observed do not in this case agree with the above calculated

values. The increase depends on the concentration of the salt

solution, but is independent of the amount of dextrose present or

independent of the concentration of the dextrose solution.

H. C.

Colour of the Ions. By W. Ostvvald (Zeit. phijsikal. Ghem., 9,
579—602).—The author has investigated the absorption spectra of

f^olutions of various series of coloured salts, measuring the position of

the bands, and also photographing the entire spectrum. From his

observations, it appears that the spectra of dilute solutions of salts

with the same coloured ion are identical. For instance, the series of

permanganates at a dilution of 500 litres gave the numbers (on an
arbitrary scale) in table, p. 1138, for the absorption lines.

At this stage of dilution, then, at which the metallic permanganates
are completely dissociated, the spectra of the solutions are identical,

as may also be seen in the photographic reproductions, the spectra of the
different salts being given side by side. Besides the permanganates,

VOL. LXII. 4 h
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Metal.
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in which it is immersed. At —80° no crystals are formed, and the
thermometer is affected only by radiation. C. H. B.

Melting Points of Mixtures. By A. Miolati (Zeit. pJiysihal.

Chem., 9, 649—655).—The melting points of mixtures in all propor-
tions of naphthalene (80°) with phenanthrene (96°), with diphenyl-
methane (25*6°), and with anthracene (213°) were determined. The
results are given in tabular and curve form. The melting point of

the pure substance is in all cases depressed by the addition of the
foreign material, and falls until a minimum point is reached which is

below the melting points of either of the constituents of the mixture.
The position of the minimum apparently depends on the difference

between the melting points of the substances present. If the two
substances have nearly the same melting point, the mixture of lowest
melting point contains the two in nearly equimolecular proportions.

In other cases the minimum is always nearest to the melting point of

the lower melting constituent. The depression of the melting point

is in all cases approximately proportional to the number of molecules

of the foreign material present, but as an examination of the curves
expressing this relation shows, the proportionality is only approxi-

mate. H. C.

Heats of Combustion and Formation of Ethyl Alcohol, of
Formic Acid, and Acetic Acid. By Berthelot and Matignon
(Compi. rend., 114, 1145—1149).—The authors have re-determined the

heats of combustion of ethyl alcohol, formic acid, and acetic acid by
means of the calorimetric bomb, using all the precautions indicated by
later investigations.
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hydride will be exothermic above 250°, and in presence of an alkali

will develop still more heat, because the carbonic anhydride formed
will combine with two equivalents of alkali. C. H. B.

Dibromomalonic Acid. By G. Massol (Compt. rend., 114,

1200—1201).—This acid was obtained by the direct action of

bromine on anhydrous malonic acid in presence of chloroform. It

forms slender, silky, anhydrous needles, deliquescent and extremely

soluble in water; heat of dissolution +2*02 Cal. Potassium hydrogen

dibromomalonate forms brilliant, white, anhydrous crystals which are

easily decomposed by heat; heat of dissolution — 5"60 Cal. Potassium

dibromomalonate forms a non-crystallisable mass which becomes
anhydrous at 100° and decomposes at 120°; heat of dissolution

-9-94 Cal.

C30,Br,H2 diss. + KOH diss. = C304Br2HK
diss develops -j- 15"49 Cal.

CsOiBroHs diss. + 2K0H diss. = C304Br2K2
diss „ +29-44 „

CsOiBraHa sol. + KOH sol. = CaOiBr.HK
sol. + HoO sol „ +37-00 „

CsO^BrsHK sol. + KOH sol. = C-.OJ^VoXz

sol. + H2OS0I „ +32-18 „

C304Br,Ho sol. + 2K0H sol. = C304Br2K2
soh + 2H20sol .,, „ +69-18 „

These values are about 10 Cal. higher for each acid function than

the corresponding values for malonic acid. Similar differences have
already been observed by Louguinine between acetic and trichloracetic

acid. C. H. B.

Thermochemistry of Bibasic Organic Acids : Methyl-
malonic Acid and Methylsuccmic Acid. By G. Massol {Compt,
rend., 114, 1373—1374).—The results obtained were as follows:

—

Methylmalonic (isosuccinic) acid:—
C4H6O4 sol. + KOH sol. = C4Ji504Ksol. +
H2O sol develops +28-16 Cal.

C4H5KO4 sol. + KOH sol. = C4H4O4K2 sol.

+ H2OS0I „ +20-76 „
C4H6O4 sol. + 2K0H sol. = C4H4O4K2 sol.

+ H2OS0I „ +49-12 „

C4H6O4 sol. + 2NaOH sol. = C4H4O.NU2
sol. + H2O sol „ +40-50 „

Methylsuccinic acid

:

—
C5H8O4 sol. + KOH sol. = C5H;K04 sol.

+ H2O sol develops +2i-85 Cal.

C6H7KO4 sol. + KOH sol. = C5H6K2O4S0I.

+ H2O sol „ +20-33 „

C5H,04 sol. + 2K0H sol. = C5H6K0O4 sol.

+ 2H2O sol „ +4518 „
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The heat of neutralisation of metliylnialonic acid,

COOH-CHMe-COOH,

is practically the same as that of malonic acid, C00H»CH2*C00H,
and the heat of neutralisation of methylsuccinic acid,

COOH-CHMe-CH^-COOH,

is practically the same as that of succinic acid,

COOH-CHo-CHo-COOH.

The degree of separation of the two carboxyl groups is similar in the
two members of each pair, and the results confirm the author's view
that the heat of neutralisation is a function of the degree of separation
of the carboxyls. C. H. B.

Glutaric (Normal Pjrrotartaric) Acid. By Gr. Massol (Gompt.
rend., 114, 1437—1438).—Heat of dissolution, at about 20°, of

glutaric acid — 5'36 Cal., of anhydrous potassium hydrogen glutarate

-I- 13*73 Cal., of anhydrous potassium glutarate -f4'57 Cal. The
heats of neutralisation are as follows :

—

CsHgOi diss. + KOH diss. = C5H7O4K
diss. + H2O develops +1373 Cal.

CsH^OiK diss. + KOH diss. = C5H6O4K3
diss. + H2O „ +12-65 „

C5H8O4 diss. + 2K0H diss. = C5H6O4K2
diss. + 2H2O „ +26-38 „

C5H6O4 sol. + KOH sol. = C5H7O4K sol.

+ H2O sol develops +2670 Cal.

C5H,04K sol. + KOH sol. = CsHeO^Ks sol.

+ H2OS0I „ +17-53 „
C5H8O4 sol. + 2K0H sol. = C5H6O4K0S0I.
+ 2H2O sol „ +44-23 „

These results confirm the author's previous conclusion that in the
oxalic series the heat of neutralisation decreases as the molecular
weight increases, and when they are combined with previous results

(preceding abstract), they also confirm the conclusion that the heats
of formation of salts of normal bibasic organic acids are lower than in

the case of their non-normal isomerides. C. H. B.

Substitution of Radicles in union with Carbon and Nitro-
gen respectively: Explosives. By C. Matignon {Gompt. rend.,

114, 1197—1199).—The author has previously shown (this vol.,

p. 106 ; see also p. 4) that the substitution of an alkyl radicle in con-
nection with nitrogen increases the heat of combustion by a greater
quantity (163—165 Cal.) than the substitution of a radicle in connec-
tion with carbon (155—156 Cal.). In the second case, substitution is

elfected by the union of atoms of the same kind, but in the first case
by the union of atoms of different kinds, and it seems probable that
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this is the explanation of the difference in the thermal values, the

exchange of valencies between different atoms involving a smaller

loss of energy than a similar exchange between similar atoms.

With a view to decide this point, the behaviour of nitro-derivatives

was investigated. In ordinary cases, the NO2 group is united with
carbon, and there is an exchange of valencies between dissimilar

atoms. Berthelot has shown that the heat developed by this substitu-

tion has a mean value of +36 Cal.

From a thermochemical study of the nitroguanidine described by
Thiele, the author finds that the heat developed by the substitution of

NO2 in this case is only +30*8 Cal. The nitro-group must be united
with nitrogen, and it follows that the explanation suggested above
will not hold good ; for the introduction of NO2 in connection with
nitrogen increases the heat of combustion to a greater extent than
the introduction of NO2 in connection with carbon. It would follow
from this result, however, that nitro-explosives containing the NO2
group in connection with nitrogen should be more powerful than
those in which this group is united with carbon. As a matter of

fact, nitroguanidine . explodes violently when small quantities are
projected on to a heated surface. C. H. B.

Thermochemistry of Guanidine and Nitroguanidine. By
C. Matignon {Compt. rend., 114, 1432—1434).

—

Guanidme nitrate:—
Heat of dissolution at 10° = — 10'15 Cal.; heat of combustion at
constant volume (in calorimetric bomb) +207*8 Cal.

C + O3 + He + N4 =CN3H5,HN03 sol. develops +93'5 Cal.

Guanidine sulphate is obtained by the action of the calculated quan-

tity of sulphuric acid on guanidine carbonate. It is very soluble in

water, and crystallises with half a molecular proportion of water,

which it loses at 110°. Heat of dissolution of the anhydrous salt at

10° = -6-75 Cal.

2CN3H5,H2S04 diss- + Ba(0H)2 diss. =
BaSOiPpt. + 2CN'3H5 diss. + 2H2O .

.

develops + 5-8 Cal.

CI^aHa diss. + HNO3 = CN3H5,HN03 diss. „ + 1412 „
CN3H5 sol. + HNO3 sol. = CN3H5,HN03

sol. j5 +32*1 „

C + N3 -1- H5 = CISr3H5 sol „ +19-2 „

The thermal value of the basic function of guanidine, +32*1 Cal.,

is intermediate between that of barium hydroxide, +31*7 Cal., and

that of sodium hydroxide, +36*4 Cal. No thermochemical evidence

could be obtained of the existence of a second basic function of the

guanidine.

Nitroguanidine, obtained by Thiele's method, is very soluble in hot

water, from which it separates on cooling in anhydrous, white needles.

Its heat of combustion at constant pressure is +210'3 Cal., and hence

its heat of formation from its elements is +22 Cal., and

CN3H5 sol. + HNO3 liq. = CN3H4-N02 sol.

+ H2O liq develops + 30-3 Cal.
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The lieat developed bj nitrification is lower than in the case of

nitro-derivatives in which the nitrogen of the nitroxyl group is

directly united with carbon (compare preceding abstract).

C. H. B.
Thermochermistry of Hydrazine and of Hydroxylamine.

By J. Thomsen (Zeit. physikal. Chem.,9, 633—635).^-Bach (this vol.,

p. 933) has commented unfavourably on the method of oxidation by
means of silver nitrate, for the purpose of determining the heat of

formation of hydroxylamine and of hydrazine. The author shows
that the apparent want of agreement in the case of hydroxylamine
rests on a misunderstanding, and is of opinion that water and nitro-

gen are not the onjy products of oxidation obtained from hydrazine
and silver nitrate. • J. W.

Formulae for Calculating the Heating Power of Coal. By
Scheurer-Kestner (Oompt. rend., 114, 1269—1272).—The author
quotes further examples to show that the actual heating power of

coal cannot be accurately calculated from its percentage composition
by means of Dulong's formula, the possible error being as much as 12
per cent.

Berthier's method of assay also gives results which differ widely
from, and have no definite relation to, the results obtained with the
calorimetric bomb. C. H. B.

Temperatures of Saturated Vapours of various Liquids
under the same Pressure. By E. Colot {Gompt. rend., 114, 653

—

654). The temperatures t and 6 of the saturated vapours of any two
liquids at the same pressure are connected by the linear equation

^ = A6> + B,

when A and B are constants for the particular liquids. The experi-

mental values of these constants for 20 different pairs of liquids are

given, and hold good for very wide ranges of pressure. The maximum
error is 0-71°. Jn. W.

Viscosity of Liquids. By A. Haxdl and R. Pribram {ZeiU
physikal. Chem., 9, 529—539).—The authors in this paper discuss the

methods of calculation, &c., adopted by Gartenmeister (Abstr., 1891,

o80), and uphold certain rules connecting the viscosity of liquids

with their composition and constitution against objections raised by
him. J. W.

Theories of Osmotic Pressure and of Electrolytic Dissocia-
tion. By M. Planck (Zeit. physikal. Chem., 9, 636—637).—The
author upholds (against Arrhenius) his thermodynamical proof of

the law for the lowering of the freezing point and of the vapour
pressure of solutions, and disclaims any pretensions on his part to

priority in the discovery of the electrolytic dissociation theory.

Determination of the Electrolytic Dissociation of Salts by
means of Solubility Experiments. By A. A. Noyes {Zeit.
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physikal. Chem., 9, 603—632),—According to the principles laid down
by Nernst (Zeit. physikal. Chem., 4, 372), it is possible, from experi-
ments on the solubility of a sparingly soluble salt in aqueous solutions
of another salt containing one ion in common with it, to calculate
the degree of dissociation of the one salt, provided that that of the
other is known. The author has taken as his standard substance
thallous chloride, which he assumes to be equally dissociated with the
chlorides of the alkali metals in equally strong solution. Proceeding
from this basis, he has calculated from solubility experiments the
degree of dissociation for a large number of salts. His results are
by no means in accordance with those derived from a consideration of
the electrical conductivity of the salt solutions, as the following*
example shows :

—

Percentage Dissociation of Potassium Chloride.

Concentration.
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been prepared until a certain limit is reached. The influence of time
appears to depend solely on the solubility of the salt in water, as the
above limit is reached more rapidly in the case of the more soluble
salts than with those of lesser solubility. From the above facts, the
author concludes that this change which takes place in the rotation
of very dilute solutions of tartrates is due to dissociation of the salt
molecules with rising dilution. H. C.

Interval of Change. By W. Meyeriioffer (Zeit. physikal. Chem.,
9, 641— 648).—The author determines the solubility of the system
CuCl2.2H20,2KCl + KCl, for temperatures from 0^ to 90-5°. To repre-
sent the results the temperatures are taken as abscissae, and as ordin-
ates the ratios of the amounts of the two simple salts KCl

|
CuCla

in the saturated solutions. In this method of representation, the
solubility curves of pure double salts appear as straight lines. The
author formerly supposed that the curve for the solubility of the
above system would cut the theoretical curve for the solubility of the
pure double salt at low temperatures, but this is not found to be the
case. With falling temperature the solubility curve for the system
CuCl2,2H20,2KCl + KCl approaches the (theoretical) solubility

curve for the double salt CuCl2,2H20,2KCl, but at the temperature
39° a maximum is reached by the former, and the curves recede from
one another on passing this point. This result would seem to show
that a saturated solution of the pure double salt is incapable of exist-

ing at any temperature.

The author applies the above mode of representation to the results

of Schreinemakers with the double iodide of potassium and lead,

PbT2,2KI,2-.5H20. For this salt there are two different intervals of

change, the temperature at which water no longer decomposes the
salt being reached in the one case with rising, and in the other vrith

falling, temperature, the intervals being therefore positive and nega-
tive. The two curves cut one another at 69° where K2I2

|
Pbia = 3' 7.

The system Pblo + 3*7K2l2, therefore, evidently exists in two differ-

ent conditions of solubility. Other peculiarities of the curves are

pointed out, and the author also criticises Trevor's work on the
double sulphates of copper and potassium. H. C,

Polybasic Acids. By W. Ostwald (Zeit. physikal, Chem., 9,
553—562).—From a study of the electrolytic conductivity of bibasic

acids at different dilutions, it appears that in some cases the first

replaceable hydrogen atom is split oft' as an ion almost entirely,

before the second hydrogen atom begins to be attacked. In other

eases the second replaceable hydrogen atom begins to come oft' when
only about 50 per cent, of the first is dissociated. The author con-

siders the phenomenon in connection with the behaviour of dift'erent

polybasic acids with respect to indicators, pointing out that many
feeble acids, such as sebacic acid, maybe sharply titrated, while much
stronger acids, such as phosphorous acid, give no sharp end point.

The explanation he gives is as follows :—A bibasic acid, R"H2, dis-
+ —

sociates first into H and R"H, which latter in its turn dissociates into
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+ =
H and R". As the radicle R"H is already charged with one unit of

negative electricity, which is associated with the atom to which the

positive ion of the undissociated compound was attached, there will be
more or less difficulty in effecting the introduction of a second nega-

tive charge into this radicle, according as this second charge is

nearer or further from the first charge. Consequently, the nearer

the charges of the bivalent ion R" are to each other, the less will be

the tendency of the second hydrogen atom to dissociate. But when
two replaceable hydrogen atoms are near each other in the molecule,

the acid is, cceteris paribus, a strong one, and when they are far re-

moved from each other, it is a feeble one ; so that there may often be
a reluctance on the part of a moderately strong acid to dissociate a
second hydrogen atom. The author illustrates his theory by means of

numerous examples. J. W.

Chemical Equilibrmm in Solutions. By Gr. CnAEpr (Gompt.
rend., 114, 665

—

667).—As a general rule, the additive character of

the physical properties of mixed solutions holds only for low concen-
tration, and one of the conditions necessary for the extended appli-

cation of the additive property is that the particular property under
consideration must be a linear function of the concentration. The
density is such a property, for, by considering the density of solutions

of ammonium, potassium, barium, and cupric chlorides as a function

of the concentration, experimental results were obtained showing this

function to be sensibly linear, the greater error being l/40th of the
molecular concentration in the case of copper chloride.

On making similar measurements with a mixture of potassium and
sodium chloride solutions, it w^as found that the density could be repre-

sented as a linear function of the molecular concentration of one of

the salts, the molecular concentration of the other being constant.

Jn. W.
The Formation of Layers in Solutions of Salts in Mixtures

of Water and Organic Liquids. By C. E. Linebarger (Amer.
Ghem. J., 14, 380—398 ; compare Abstr., 1888, 783).—Part I of the
author's work deals with the behaviour of salts towards mixtures of

water and methyl alcohol, ethyl alcohol, propyl alcohol, and acetone,

respectively, as regards the formation of layers.

The organic liquid was added by degrees to a saturated solution of

a salt in water contained in a test tube, with vigorous agitation, until

either a layer formed or the salt was precipitated. A table shows
the results when 70 typical salts were experimented with. From
this, certain regularities in regard to the formation of layers are to

be noted. Chlorides do not generally exhibit this phenomenon ; the
alkaline chlorides, however, form layers in a mixture of acetone and
water, and, save lithium chloride, in a mixture of propyl alcohol and
water. The smaller the molecular mass of the alkaline chloride, the

less pronounced is the peculiarity of layer-formation. The reverse is

true of the chlorides of the alkaline earths ; here the smaller the

molecular mass, the more readily does the layer-formation occur.

The acetates and nitrates do not as a rule cause a separation into
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layers. The sulphates and carbonates exhibit the peculiarity of
layer-formation in the most marked degree. Taking the organic
liquids into consideration, it is found that methyl alcohol forms layers
only with potassium carbonate, and that when any salt forms layers
in a mixture of ethyl alcohol and water, it does so also in mixtures
of propyl alcohol and water and of acetone and water. It would
thus seem that, the greater the molecular mass of an alcohol, the more
pronounced the formation of layers. No such relationship can be
detected between the alcohols and acetone. The layer-formation
seems to depend upon the nature of the acid part of the salt and not
upon that of the basic part.

Part II deals with the limits of the formation of layers under
varying conditions of temperature and concentration. The upper
limit of layer-formation, that is, the quantity of organic liquid present
when a further addition of it prevents the layer from forming, was
determined by adding successive small portions of the organic liquid

to a certain volume of a titrated solution of the salt ; the tabe was
shaken after every addition and the volumes of the layers noted after
two hours. It was found that potassium carbonate is the only salt

which is not precipitated by the solvent before this upper limit is

reached. As a mean of two experiments, the upper limit for alcohol
with 5*4 of water and 0592 of potassium carbonate was 53'9. The
lower limit, that is, the point where a layer ceases to form on account
of the presence of excess of water, can be very accurately determined.
A little of the organic liquid w^as run into a known volume of the
titrated salt solution and enough water added to clear up any cloudi-
ness ; the bottle was then placed in a thermostat, and when its con-
tents had acquired the desired temperature, enough of the organic
liquid was added to produce a cloudiness. The bottle was then re-
placed in the thermostat and if the contents became clear a little

more organic liquid was added. This was repeated until a drop of
water would clear up the cloudiness caused by a drop or two of the
organic liquid. The lower the temperature, the more water is

necessary to bring about the disappearance of the layers ; the tem-
perature employed was 20°. The numbers obtained in individual
experiments are given and represented in curves, but the author
reserves discussion of them until he has completed his determinations
of the composition of the layera. A. G. B.

Reaction of Hydrogen with Chlorine and Oxygen. By J. A.
Harker (Zeit. physikal. Chem., 9, 673—697).—Dixon and the author
have shown that, in contradiction to what was formerly held to be
the case, hydrogen when exploded with oxygen and excess of chlorine
does not unite only with the chlorine, but that water is formed at the
same time. The experiments were, however, incomplete, and more
particularly left quite undecided the question of whether the
ordinary laws of mass action hold for this case as for others of
gaseous combination. The author has, therefore, continued them
with the view of elucidating this point. Great difficulty was at first

experienced in the carrying out of the experiments, and special

apparatus had to be devised, a full description of which is given ia
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the paper. The resulls comprise 18 experiments, in which the
volume of chlorine added to 50 vols. Hj and 50 vols. O2 varied

from 9*08 to 95-83. In all cases a division of the hydrogen between
the chlorine and oxygen takes place. This division takes place in

such a manner that the product of the number of molecules of

hydrogen chloride and of those of oxygen divided by the product of

number of molecules of water vapour and of those of chlorine is

practically constant, the mean value of the constant taken from the
experiments being 23. It, therefore, appears that the Guldberg-
Waage law of mass action holds for this as for other cases.

H. C.

Equilibrium of Chemical Systems under Unequal Pressures.
—By W. Sfrikg {Zeit. physilcal. Chem., 9, 744—745).—Remarks on
a paper by Le Chatelier on the same subject (this vol., p. 937), in

which the author claims priority for having shown that compression
of solid substances beneath the surface of liquids will bring about
their union far more readily than will compression of the dry
material. H. C.

Hydrolysis of Substituted Ethyl Acetates. By P. C. Freer
and F. L. Dunlap (Amer. Chem. /., 14, 366—376).—Ostwald has
shown (Abstr., 1890, 818) that the substitution of a negative radicle

for hydrogen in an acid increases the avidity of that acid. Thus in

the three chloracetic acids there is an increase of avidity for each
atom of chlorine :—Acetic acid, k = 0'00189 ; chloracetic acid,

Jc = 0*155
; dichloracetic acid, k = 5*17

; trichloracetic acid, k = 121.

The authors find that a similar relationship exists in the rate of

hydrolysis of the ethyl salts of these acids, that displaying the
highest constant as determined by Ostw^ald being the most readily

saponified.

The modus opei-andi was as follows :—The ethyl acetate was
weighed in a small bulb, such a quantity being taken as could be
saponified by 5 c.c. of a solution of barium hydroxide saturated at 15".

This bulb was dropped into a large test tube inserted in a Beck-
mann's apparatus for determinirg molecular weights by the cryoscopic

method (Abstr., 1891, 784), and 75 c.c. of a diluent (equal parts of

alcohol and water), having the same temperature as the bath, was
added. After adding a few drops of phenolphthalein, the bulb was
broken by a glass rod and the mixture sthred; 5 c.c. of the barium
hydroxide solution were then run in from a burette, specially adapted
to exclude carbonic anhydride, and the interval of time necessar}^ for

the disappearance of the colour of the indicator noted, together with
the temperature of the bath. The experiments were repeated at

different temperatures ranging from 0° to 60°, beyond which too

much of the alcohol was volatilised. The re.«:ults are given in detail

and represented as curves ; they show that, although the relationship

between the times of hydrolysis at any given temperature is nob

similar to that obtaining between the avidities as developed by
Ostwald, yet the same relative position is maintained, the ethyl salts
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of those acids with the greatest avidities being most readily saponified.

The results at 0° are here given :^

Ethyl chloracetate 84 minutes.
Ethyl dichloracetate 9'5 ,,

Ethyl trichloracetate 7 "5 ,,

Ethyl bromacetate 90 ,,

Ethyl dibromacetate 19'5 ,,

Ethyl tribromacetate 17 „

The introduction of the seoond chlorine or bromine atom exerts a
much greater influence than that of the third.

It is found that an increase of temperature has a greater relative

effect on the speed of hydrolysis of the mono-substituted than it has
on the di-substitated acids ; this is easily accounted for by the greater

increase of velocity caused, among the lighter molecules, by an in-

crease of temperature. A. G. B.

Spheres of Condensation and Evaporation. By 0. Lehmann
(Zeit. pJiysikal. Ghem., 9, 671—672).—The author points out that

Beyerinck, in his paper on the " Action at a Distance of Aqueous
Solations on Water Vapour" (this vol., p. 956), has failed to notice

a description of the formation of spheres of condensation in vapours
around substances which are capable of absorbing these vapours, con-

tained in the author's " Molekularphysik," i, 318 and 337. The
formation of these spheres is similar to that of the spheres formed iu

solutions round growing crystals, and is due not to action at a

distance, but to equilibrium being gradually established between
absorption and evaporation in the sphere in question. H. C.

Studies on Energetics. By W. Ostwald (Zeit. physikal. Ghem.,

9, 563—578).—The author emphasises the fact that energy is the

only magnitude common to all branches of physics, mass being con-

fined, strictly speaking, to dynamics. He therefore proposes that in

an absolute system of measurement, mass should be replaced as a

fundamental unit by energy, so that all physical magnitudes should

be expressed in terms of time, length, and energy. Tae following

table exhibits the dimensions of various magnitudes in the old a:id

new systems :

—

Old units. New units.

Energy \_ml~t~'^ [e]

Mass [m] \_el~'-t'^']

Momentum lmU~^'] [^^~^^]

Force [mlr'] [el-J]

Surface tension [mt~'~j [^^"^J
Pressure [ml~H~'^] L^^"^]
Power [mlH-^] [er'j

Proceeding from the principle of virtual velocities, the author
airives at the following general energy principle, which m^y bo

applied to all branches of physics and chemistry:

—

lu order that a system containing any forms of eaergy may be ia
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equilibriuin, it is necessary and sufficient that for every displacement
of the system consistent with its conditions of existence, the sum of
the quantities of energy which appear and disappear should be zero.

The author rejects the substantial existence of matter, and defines

mass as the capacity of an object' for* energy of motion. J. W.

Apparatus for Hot Filtration. • By T. Paul (Ber., 25, 2208

—

2210).—The apparatus consists of a glass or metal flask fitted with,

an air condenser and three sidd tubes. One side tube is used for
introduciing and withdrawing liquids. Of the other two side tubes,
one takes the vapour of the liquid in the flask to the spiral jacket of
the filter-funnel ; ihe other takes the condensed vapour back into the
flask. A tube splayed out at the top is fused into the inside of the
neck of the flask between the two last-mentioned side tubes, and
reaches to the bottom of the flask. This tube is closed at the lower
end, but about 1 mm. up has a number of holes arranged in rings.

E. C. R.

Lecture Experiment illustrating the Effusion of Gases. By
P. C. Feeee (Zeit. physikal. Chem., 9, 669—670).—The apparatus, of
which a sketch is given in the paper, consists of a U -tube of about
200 c,c. capacity, one limb of w^hich is closed by a stopcock, and is

graduated, the other limb being connected with a graduated tube,
about 500 mm. in height, and of suitable bore. The stopcock com-
municates with a short tube which is drawn out to a fine capillary.

The graduated limb of the U'^iibe is filled with the gas under exami-
nation, the other limb containing mercury. On opening the stopcock,
the gas escapes through the capillary and the mercury falls, the time
which the mercury takes to fall through a certain distance being
noted, and the results with different gases compared. H. C.

Inorganic Chemistry.

Formation of Plastic Sulphur from Sulphur Vapour. By J.

Gal {Compt. retid., 114, 1183—1184).—When sulphur vapour is con-
densed on the surface of a cold liquid such as water, dilute nitric

acid, dilute hydrochloric acid, or a solution of sodium hydroxide,
plastic sulphur is formed in thin, pale-yellow plates which under the
microscope are seen to be formed of transparent, rounded grains. The
plates consist of a mixture of soluble and insoluble sulphur; if heated
at 100° for an hour, 13*6 per cent, remains insoluble in place of the
0'3 per cent, in the case of ordinary plastic sulphur, and 23 per cent,

in the case of flowers of sulphur.

The proportion of insoluble sulphur in plastic sulphur formed from
vapour varies with the conditions, and especially with the teraj^era-

ture of vaporisation. The percentage of insoluble sulphur at various

temperatures above 200° is given in the following table.
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Temperature 215° 230° 245° 260° 275° 290° 305° 320°
Per cent, insoluble. 18 22 25 28 31 34 36 37

C. H. B.

Formation of Sulphuric Acid by Burning Illuminating Gas.
By E. Pkiwoznik (Ber., 25, 2200—2205).—The author discusses the
work of other authors on this subject. He has made experiments;
which show that sulphuric acid and ammonium sulphate are produced
by luminous and non-luminous gas flames. By allowing the upper
portion of a non-luminous flame to impinge on to the bottom of a
platinum dish filled with water, a condensate is formed in concentric
rings. The inner ring, which is about as big as a half-kreuzer, con-
sists of ammonium sulphate. It is surrounded by a ring of sulphuric
acid, and this by a ring of ammonium sulphate. The author supposes
that the ammonia in the outside ring of the condensate is derived
from the atmosphere. E. C. B.

Synthesis of Hydrogen Nitride. By W. Wislicenus (Ber., 25,
2084i—2087).—The author has obtained hydrogen nitride by the
action of nitrous oxide on ammonia in the presence of metallic

sodium. Sodamide, NaN'H2, is first formed, and then breaks up into

sodium nitride, sodium hydroxide, and ammonia. Potassium amide
and zinc amide behave in a similar way. About ^ to f gram of

sodium, in a porcelain boat, is put into a glass tube and cautiously-

heated in a stream of ammonia. When all the sodium is converted
into amide, a current of dry nitrous oxide is passed over the product
heated at 150—250° as long as ammonia is evolved. About 50 per
cent, of the theoretical yield is obtained. The same reaction takes
place when a mixture of ammonia and nitrous oxide is passed over-

melted sodium, but the yield is not so good, and small explosions

take place. When zinc amide is employed, the yield is very poor.

The hydrogen nitride was obtained from the product by the method
described by Curtius (Abstr., 1891, 56), whose observations the-

author confirms.

The author is engaged in examining the action of other oxides oa
sodamide. E. C. B.

Action of Nitric Oxide on Metals and Metallic Oxides. By
P. Sabatier and J. B. Senderens (Gompt. rend., 114, 1429—1432).

—

The authors have investigated the action of nitric oxide on metals
and metallic oxides at temperatures below 500°, or, in other words,

below the point at which nitric oxide begins to decompose under the-

influence of heat alone.

Metals, such as silver and platinum, that do not oxidise when
heated in air do not oxidise in nitric oxide. Mercury vapour is not
oxidised at 450°, and aluminium remains unchanged. Oxidisable

metals like copper, iron, cadmium, and zinc, whether fused or in the

form of sheets, or even filings, are but superficially oxidised in nitric

oxide even at a dull red heat. Lead, on the other hand, oxidises,

rapidly, and yields yellow litharge.

Metals obtained in a finely divided state by reduction in hydrogen.
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are, however, readily oxidised by the nitric oxide, but, as a rale, the

products are different from those obtained by heating the same
metals in air. Nickel at 200° becomes incandescent, and yields the

greenish-yellow monoxide without any sesquioxide ; cobalt at 150°

becomes incandescent, and yields the maroon monoxide ; iron at 200"

yields the black monoxide, also with incandescence ; copper at 200°

yields homogeneous cuprous oxide with a cochineal-red colour, and
the same oxide is obtained, with a brighter colour, at a dull red heat,

the mass becoming incandescent. Palladium sponge, previously satu-

rated with hydrogen, is not appreciably affected by nitric oxide in the

cold, but at 200° it becomes incandescont, and the nitric oxide is

completely converted into water and ammonia without any oxidation

of the metal.

The behaviour of lower oxides, obtained, as a rule, by reducing
higher oxides in hydrogen, was also examined. In many cases the

products are different from those obtained by heating the same oxide

in air. Yellowish-green raanganous oxide, MnO, yields pale-brown
MngOi; brown tungsten dioxide, WO2, becomes incandescent below
500^^, and yields the blue pentoxide W2O5; maroon uranium dioxide,

UO2, becomes incandescent below 500°, and is converted into the

black oxide U2O5 ; molybdenum sesquioxide, M02O3, is converted with

incandescence into the violet dioxide MoOo ; titanium sesquioxide,

TiaOa, yields the white titanic anhydride, Ti02, without incandescence;

stannous oxide below 500° becomes incandescent, and yields stannic

oxide. Cuprous oxide and vanadium sesquioxide, V2O3, are not

oxidised by nitric oxide. C. H. B.

Phosphorus Chloronitride and Phosphamide. By A. Besson
{Compt rend., 114, 1264—1267).—The formula PCJ5,8NH3, previously

ascribed to the compound of phosphorus pentachloride and ammonia
(Abstr., 1891, 398), is confirmed by subsequent analyses. If this

•compound is slowly heated, it loses ammonia. Batween 175° and
230° under a pressure of 50 mm. crystals sublime, and if this product
is again sublimed under similar conditions, it has the composition

P,Cl2N. This compound is formed by the action of heat on the com-
pound PCl5,8]S'H3, and does not pre-exist in it, for the latter does not

sublime below 175°, whereas the chloronitride is distinctly volatile

at 100° under reduced pressure. The chloronitride forms highly re-

fractive crystals melting at 106°. The compound obtained by
Gladstone (PCl2N)3 is a polymeride, and melts at 210°.

If after the expulsion of the chloronitride the heating is continued,

ammonium chloride begins to sublime at 200", and after heating at

250—300° for some time, a greyish- white residue of phosphamide,
PNII2, is left. If this is further heated in a current of nitrogen or

simply in a tube closed at one end, it gives off ammonia, and the

proportion of nitrogen in the residue gradually decreases. At a

bright red heat in a vacuum, or in a current of nitrogen, the com-
pound is completely decomposed with liberation of phosphorus.
Phosphamide is partially decomposed at the temperature (a red

iheat) at which, according to Gerhard t, it is formed, and the nitride
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PNa described by Liebig and Wohler does not seem to be the final

product of the action of heat on the compound of ammonia and
phosphorus pentachloride. C, H. B.

Amorphous Boron. By H. Moissan (Oomp^. rend., 114, 617—622).
—A summary of the properties of pure amorphous boron. Boric
acid is twice treated with less than the theoretical quantity of mag-
nesium powder, and the product, on treatment with an acid, leaves

amorphous boron.

Amorphous boron is a bright, maroon-coloured powder which
stains the fingers, and can be compressed into a cake. Its sp. gr. is

2"45. It does not fuse at the temperature of the electric arc, but
shrinks slightly and increases in density when heated to 1500° in an
atmosphere of hydrogen. Its electrical conductivity is very low, the
specific resistance being 801 megohms.
Boron takes fire in the air at 700°, and burns in oxygen with a

brilliant green flame having little actinic power ; in either case the
combustion is soon stopped by the formation of a layer of boric

anhydride on the surface of the boron. It combines energetically

with sulphur at 610^ to form a sulphide which is decomposed by
water with evolution of hydrogen sulphide ; it behaves in the same
way with selenium, but does not combine with tellurium.

Boron burns in dry chlorine at 410°, and in bromine vapour at

700°, with the formation of boron chloride and bromide. It is

dissolved by bromine water, and more readily by a solution of bromine
in potassium bromide solution, but it does not combine with iodine.

It combines with nitrogen at 1230°, but not directly with phos-

phorus, arsenic, or antimony. Neither does it combine directly with
carbon or silicon, although a boron carbide is formed when boron is

heated in the electric arc in an atmosphere of hydrogen.

The alkali metals have no action on boron, but magnesium com-
bines with it at a red heat. Iron and aluminium form borides only
at high temperatures, whilst silver and platinum combine with it

quite readily.

Acids react energetically with boron ; sulphuric acid is reduced at
250°

; the action of nitric acid is so vigorous as to raise the tempera-
ture to incandescence

;
phosphoric anhydride is reduced to phosphorus

at 800°
; arsenious and arsenic acids are reduced to arsenic at a dull

red heat ; iodic acid in solution is reduced to iodine in the cold, and
a mixture of the dry acid with boron becomes incandescent, and
iodine is evolved ; chloric acid is reduced to chlorous acid.

The hydracids react with greater difficulty. Hydrogen fluoride is

not attacked until a dull red heat is reached, when boron flnoiide is

formed and hydrogen liberated. Hydrogen chloride is attacked only

at a bright red heat, whilst its aqueous solution has no action what-
ever on boron.

Sulphurous anhydride is reduced to sulphur at an incipient red
heat. Steam is not attacked until a full red heat is attained, but the

action, once started, proceeds with great energy, boric acid being formed
and hydrogen set free. Carbonic oxide is reduced to carbon at 1200°.

Silica is reduced to silicon when heated in a forge. Nitrous oxide is

VOL. LXII. 4 i
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decomposed by boron at a dull red heat, boron nitride and boric acid

being formed ; nitric oxide is not affected by it.

Metallic oxides are more readily reduced by boron than by carbon.

When, for instance, a mixture of boron and cupric oxide is heated in

a glass tube, the reaction which ensues is so violent as to melt the

glass. Stannous oxide, litharge, antimonious and bismuth oxides are

all readily reduced. A mixture of boron and lead peroxide detonates

violently when triturated in a mortar. Ferric and cobaltous oxides

are reduced at a red heat, but the oxides of the alkaline earths are

not affected. Hydrogen is liberated by boron from fused potassium
hydroxide. A mixture of boron, sulphur, and nitre deflagrates at a
dull red heat, whilst small quantities of boron projected into fused

potassium chlorate burn with a most dazzling flame.

Boron acts very energetically on the metallic fluorides ; it decom-
poses the fluorides of the alkalis and alkaline earths at a bright red
heat ; zinc fluoride at a dull red heat, boron fluoride being formed

;

and it acts with even explosive violence on lead and silver fluorides.

Its action on the metallic chlorides is not so energetic. The chlorides

of the alkalis, the alkaline earths, zinc, and lead are not attacked at

a red heat, but mercurous chloride is reduced to mercury at 700"".

Lead, zinc, cadmium, and copper iodides are not reduced by boron,

but tin and bismuth iodides are reduced with facility. Potassium,

sodium, calcium, and barium sulphates are reduced by boron at a red

heat to the corresponding sulphides.

Notwithstanding its great affinity for oxygen, boron may be im-
mersed in fused potassium nitrate without any reaction occurring,,

provided that the temperature is below that at which oxygen is dis-

engaged. Fused potassium nitrite, however, is decomposed by it

with great violence. Sodium carbonate is reduced at a dull red heat,,

potassium carbonate at a somewhat higher temperature, and calcium

and barium carbonates not at all.

The arsenites, arsenates, and chromates are all reduced at a dull

red heat.

Boron behaves also as a reducing agent in the wet . way. It re-

duces potassium permanganate solution, partially in the cold, entirely

on heating. It reduces ferric chloride to ferrous chloride. It pre-

cipitates silver from silver nitrate solution in fine crystals, and
reduces palladium, platinum, and gold from solutions of the chlorides

of these metals.

Boron thus combines with the non-metals much more readily than
with the metals. It is a more powerful reducing agent than either

silicon or carbon, and on the whole is most nearly allied to the latter

element. Jn. W.

Boron Iodide. By H.'Moissan {Compt. rend., 114, 622—623).—
A criticism of Besson's work (this vol., p. 771). . The "active

boron " of that author is probably a mixture of iron and sodium
borides. A question of priority is also discussed. Jn. W.

Behaviour of Molecular Compounds on Dissolution. By G.
BoDLAKDER (Zeit. pJiysikal. Chem., 9, 730—743).—If a solution of silver
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chloride in aqueous ammonia is brouglit to crystallise by evaporation,
silver chloride alone separates out, owing- to a portion of the am-
monia which holds the salt in solution being carried oif along with
the water. If, on the other hand, a concentrated solution of am-
nionia, containing at least 8'5 per cent. ISTHg, is heated in a closed
vessel with excess of silver chloride, and the clear solution then
cooled, crystals separate out which differ altogether in appearance
and properties from those of silver chloride. Similar crystals can be
obtained by the addition of alcohol to a concentrated aqueous solution

of silver chloride in ammonia. These crystals begin to decompose as
soon as they are removed from the solution, losing ammonia and
leaving nothing but silver chloride behind. The determination of
their composition is therefore attended with some difficulty, but by
analysing the solution from which they were separated, and thus
determining the amounts of silver chloride and ammonia which had
been removed, their composition was found to be 2AgCl,3N"H3.
The solubility of silver chloride in water containing ammonia is

known to depend on the amount of ammonia present, and at first

increases very rapidly as more and more ammonia is added. When
the solution, however, contains about 5 gram-molecules of NH3 per
litre, the solubility of the silver chloride is found to have reached a
limit, and on further increasing the amount of ammonia very little

more goes into solution. This fact may be explained by assuming
that this point corresponds with a saturated solution of 2AgCl,3NH3,
and if this is the only soluble compound formed by silver chloride

and ammonia, it is evident that the saturated solution would be
incapable of taking up more silver chloride. The compound
2AgC],3N'H3, is quite insoluble in alcohol, and silver chloride there-

fore does not dissolve in alcohol containing ammonia.
If lead acetate is added to a solution of silver chloride in aqueous

ammonia, a precipitate of lead chloride is formed
;
potassium iodide

causes a precipitate of silver iodide, and ammonium sulphide throws
down silver sulphide. It therefore appears that the silver and
chlorine in this compound are present as free ions, and that the com-
pound is not a complex salt but a true molecular compound. This
view is further confirmed by the determination of the reduction of

the freezing point of water by this compound. The molecular re-

duction is found to be two to three times greater than the normal
18*5, and therefore decomposition of the substance must have taken
place on solution. This decomposition cannot be into the constituents

NH3 and AgCl, as in this case the silver chloride would have
separated from the solution, and can therefore only be electrolytic in

character and due to the dissociation of the AgCl into its ions. This
view is confirmed by the determination of the molecular conductivity

of the compound, the values of Van't Hoff's coefficient i obtaine^ in

this manner agreeiog with those calculated from the reduction of the

freezing point. A further confirmation is obtained from the fact

that the addition of NH4CI or AgNOg reduces the solubility of the

compound 2AgCl,3NH3 in water, in accordance with Nernst's law of

the influence of the presence of one of its ions in solution on the

solubility of an electrolyte. It is evident, therefore, that \ho com-
4 i 2
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pound 2AgCl,3!N'H3 is a true molecular compound which undergoes
electrol}'tic dissociation, but does not decompose on being dissolved

in water.

The very small solubility of silver bromide in aqueous ammonia
prevents the preparation of a crystalline compound of the two, but
from the similarity in the behaviour of silver bromide towards
solutions containing varying amounts of ammonia, the formation of

a compound similar to that above described is highly probable.

H. C.

Strontium Phosphates. By L. Baethe {Compf. rend., 114,

1267—1269).—Normal strontium phosphate is obtained by adding
a cold ammoniacal solution of 90 parts of crystallised sodium
phosphate to a cold ammoniacal solution of 100 parts of crystallised

strontium chloride, both quite free from carbonate. The precipitate

is colloidal and has a bluish tinge ; after drying at 100", it is

anhydrous.
Distrontium hydrogen phosphate is obtained by adding a slightly

acid solution of 70 parts of crystallised strontium chloride to a
similar solution of 100 parts of crystallised sodium phosphate at a
temperature not exceeding 50°. It is at first gelatinous, but
gradually becomes granulo-crystalline. When heated in a gas and
air blowpipe, it yields the pyrophosphate, Sr2P207, which has a bluish

tinge.

Strontium dihydrogen phosphate, SrH4(P04)2 + 2H2O, is obtained

by mixing equal volumes of decinorraal solutions of phosphoric acid

and strontium hydroxide at any temperature between 15° and 100°.

If a cold solution of distrontium phosphate in phosphoric acid is con-

centrated at a temperature not exceeding 50°, it yields nacreous
tabular crystals of the composition 2SrO,H20,3P205 + H2O, soluble

in water. If the temperature exceeds 50°, the composition of the

product varies ; it is only slightly soluble in water. The strontium
dihydrogen phosphate is obtained in spherical masses of crystals by
diluting 10 grams of 50 per cent, phosphoric acid with 90 grams of

water, allowing it to remain in contact with excess of distrontium
hydrogen phosphate for 24 hours, filtering, and allowing the solution

to evaporate spontaneously under a bell jar for several weeks.

C. H. B.

Basic Zinc Nitrates. By J. Riban {Compt. rend., 114, 1357—1358).

—When pure zinc is dissolved in nitric acid diluted with about its

own volume of water, zinc nitrate is first formed, but if the solution

is boiled with excess of the metal, a white, basic salt separates, and
if the liquid is filtered and allowed to cool, it gradually deposits

further quantities of a basic salt. The first portion of the deposit

from the filtrate consists of a mixture of tabular and acicular crys-

tals, whilst the last portion consists of very short needles in stellate

groups, of the composition 6ZnO,N205,8H20.
The salt crystallising in plates can be separated from the acicular

crystals by dissolving the mixture in the mother liquor, or, better,

heating it with the mother liquor in sealed tubes at 150° for several

hours. It then separates in nacreous lamellae of the composition
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6ZnO,I»r205,7H20. They belong to the rhombic or monoclinic system,

and are almost insoluble in cold water. C. H. B.

Cadmmm Hydrosilicate. By G. Bousseau and Gr. Tite (Compt.
rend., 114, 1262—1264).—The layer that forms on the inner surface

of the glass tubes in the preparation of basic cadmium nitrate is freed
from the cadmium salt by treatment with alcohol, and is removed
from the glass by prolonged treatment with warm water. It forms
long scales which, when rubbed between the fingers, break up into

microscopic needles, showing longitudinal extinction in parallel light.

It has the composition 2CdO,2Si02,3H20, and is soluble in hydro-
chloric acid with separation of pulverulent silica. At a dull red heat
it loses very little water, but when heated to orange-redness it melts
and then intumesces in consequence of the escape of water. If the

heating is continued, cadmium oxide is volatilised, and after prolonged
heating a residue of silica alone remains. It would seem that the
presence of water is essential to the stability of the molecule.

It is singular that the only two metals which have formed silicates

during the preparation of basic nitrates, namely, silver and cadmium,
are also the two that hitherto have not yielded any definite silicates.

The silver compound is a nitrosilicate (this vol., p. 684), but the

cadmium hydrosilicate and basic cadmium nitrate show no tendency
to combine. • C. H. B.

Basic Nitrates. By G-. Rousseau and G. Tite (Oompt. rend., 114,
1184—1186).—The hydrated nitrates were heated in sealed tubes

between 100° and 350" in presence of fragments of marble, or, in the

case of calcium nitrate, quick lime.

Nickel nitrate, at 350°, yields the salt 5MO,:Nr205,4Il20 in beautiful,

green crystals that act on polarised light, and are not decomposed by
boiling water.

Zinc nitrate yields the salt 5ZnO,N205,6il20 in acicular crystals,

which show longitudinal extinction in parallel light. The basic salt

is slowly decomposed by cold water and rapidly by hot water, with
formation of zinc hydroxide. This decomposition seems to have
been unnoticed before, and it is probable that many of the basic

nitrates described are mixtures of the hydroxide and this crystallis-

able basic salt.

Cadmium nitrate, between 300° and 350°, yields nacreous, white
lamella? of the composition 5CdO,2N205,8H20. They show longi-

tudinal extinction in parallel light, and are immediately decomposed
by cold water with separation of amorphous cadmium hydroxide.

Calcium nitrate, in presence of the oxide at 180—200°, yields a

basic salt, 2CaO,JS'205,2H20, in needles which show longitudinal ex-

tinction. They are insoluble in alcohol, but are rapidly decomposed
by water. C. H. B.

Compounds of Cuprous Iodide and Ammonium Thio-
sulphate. By E. Bkun (Compt. rend., 114, 667—668).—When pow-
dered cuprous iodide, or a solution of it in ammonium iodide, is added
to a large excess of 50 per cent, ammonium thiosulphate solution, it
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at first dissolves, but tlie solution soon becomes cloudy, and a well-

crystallised white powder is thrown down. When this is dried by
means of the filter-pump and recrystallised, it forms white crystals,

having the composition Cu2l2,2NH4l,8(NH4)2S203, stable at the ordin-

ary temperature, decomposing slowly at 100°, and at a higher tempera-
ture giving off vapours of sulphur, iodine, ammonia, and sulphurous
anhydride. Its solution decolorises iodine with precipitation of

cuprous iodide, and is decomposed when boiled, cuprous sulphide being
precipitated.

By adding a solution of cuprous iodide in ammonium iodide to one
of the previous compounds, or to a more dilute solution of ammonium
thiosulphate, until a slight permanent precipitate appears, a pre-

cipitate of pale yellow, crystalline needles is thrown down, having
the composition 7(!N'H4)2S203,Cu2S203,4Cu2l2,4H20. It is insoluble

in water, very unstable, and yields the same products of decomposition

as the first compound.
Finally, when a concentrated solution of ammonium thiosulphate is

slowly added to one of ammonium iodide saturated with cuprous
iodide, taking care to avoid excess of thiosulphate, a third colourless

substance is obtained, which crystallises in needles, is insoluble in

water, and has the composition Cu2l2,(]SrH4)2S203,H20.

Potassium and sodium thiosulphates, and other iodides, such as

those of silver and lead, form analogous products. Jn. W.

Graphical Chemistry of Glass. By E. Nickel {Zeit. physihal.

Chem., 9, 709—721).—Roughly speaking, and neglecting chance im-
purities, the composition of an ordinary glass may be expressed by a
formula such as m'NsiiO -f nCaO + pSi02, and glasses may be com-
pared one with another by comparing the values of m, n, and p, or

better still, by fixing one of the values, say that of n, as unity and
then comparing the other two m/n and jo/n. In cases where other
metals are present, the expression is somewhat more complicated, but
leaving out of account oxides such as those of iron and aluminium,
may still be given in a somewhat similar manner, for instance, with
miNa20 + m2K20 -f %CaO -|- naPbO-h nMgO + pSiOa, where, in-

stead of mjn we may write (mi -f- mo)l{n^ + % + n^)-, or generally

y.mj^n. A useful method of comparing different glasses with one
another would now be given by plotting the values of mjn graphically

against those of pjn. Better still, however, it is to regard the glass

as of the composition Na2wiCa,jSij90(,M + ,i + 2^) and to employ the quan-
tity (m + n ^ 2p), the oxygen ratio, in place of f in the comparison.

The author gives the graphic representation of a large number of

different glasses in accordance with the above plan, and discusses the

relationships which this mode of representation renders apparent.

There does not appear to be any justification for a " normal " formula
for glass, such as that proposed by Beurath, R'20,CaO,6Si02.

H. C.

Nickel. By P. Schutzenbeeger (Compt. rend., 114, 1149—1154).
'—Pure nickel sulphate, carefully crystallised from a solution contain-

ing no free acid, was heated at 440° until it ceased to lose weight. A
weighed quantity of the anhydrous sulphate was then heated for
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some time between dull redness and bright redness, care being taken
that the flame was always an oxidising flame. The nickel oxide left

was weighed; Ni = 58-57—58-72.

The nickel oxide thus obtained was reduced in hydrogen ; Ni =
58-50—58-53.

When the greenish-yelloAV oxide formed between dull redness and
bright redness is heated almost to a white heat it contracts consider-

ably, acquires a deeper green tint, and loses 0-4 to 0*5 per cent, in

weight. This loss takes place even in an atmosphere of nitrogen,

and cannot be attributed to reduction, neither does it seem to be due
to dissocia.tion. If the deep green oxide is reduced in hydrogen, the

results give ISfi = 59*8.

Cobalt oxide shows a similar loss of weight Avhen very strongly

heated, and analysis of the product leads to Co = 60-0.

If the strongly heated nickel oxide is reduced in hydrogen, the
residue retains a small quantity of oxygen, but if allowed to remain
at the ordinary temperature for 24 hours and again heated in hydro-
gen, a small quantity of water is immediately produced. Two or

three repetitions of this process are required in order to remove the

whole of the oxygen. If the first quantity of reduced nickel from
this oxide is treated with warm dilute sulphuric acid the unreduced
oxide remains as a very finely-divided, pale yellow powder. The
Ieduced nickel from the strongly heated oxide does not agglomerate
when heated. C. H. B.

Nickel and Cobalt Fluorides. By C. Poulenc (Compt. rend.,

114, 1426—1429).—When an anhydrous metallic chloride is heated

to fusion with an excess of ammonium fluoride for about a quarter of

an hour, a double fluoride of ammonium and the particular metal is

obtained. The whole mass is soluble in water, but the ammonium
chloride formed can be removed by repeated washing with boiling

alcohol. The double fluoride,* MF^, WNH4F, is amorphous, and when
heated to redness in an atmosphere of inert gas yields an amorphous
anhydrous fluoride. When the latter is heated in an atmosphere of

dry hydrogen fluoride, it becomes crystalline.

Nickel fluoride y NiF2.—The double ammonium salt is a yellowish,

amorphous powder, soluble in water but insoluble in alcohol. The
simple amorphous fluoride is also yellow and is almost insoluble in

water. When heated in hydrogen fluoride at 1200—1300°, it is con-

verted into beautiful, green, elongated prisms, which partially volatilise,

without fusion, during their production. They are almost insoluble

in water, quite insoluble in alcohol and ether, and are not attacked

by warm nitric, hydrochloric, or sulphuric acid ; sp. gr. = 4'63. The
fluoride is converted into the oxide when heated in presence of air,

into the sulphide when heated with sulphur, and into metallic nickel

when heated in hydrogen. Water vapour converts it into the black

oxide, or at a higher temperature into the green oxide, the crys-

talline form of the fluoride being retained in both cases; hydrogen

* The formulce of the double potassium fluorides given in a previous paper (this

vol., p. 781) are incorrect; they should be NiF2,2KP, and CoF2,2KF.
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sulphide, at a red heat, yields the yellow crystalline sulphide ; hydro-
gen chloride, on heating, converts the fluoride into the chloride ; fused

alkaline carbonates yield nickel oxide and alkaline fluorides.

Cobalt fluoride, C0F2, when amorphous, is a rose-coloured powder,
somewhat soluble in water. When heated in hydrogen fluoride at

1200—1300", it melts to a ruby-red, translucid mass with a distinctly

crystalline fracture, but sublimes with great difliculty even at 1400°,

and in this respect differs markedly from the nickel salt. The crys-

tallised fluoride forms small, rose-coloured prisms ; sp. gr. = 4"43. It

is slighly soluble in water, but insoluble in alcohol or ether. Nitric,

hydrochloric, and sulphuric acids attack it slowly in the cold, and
more rapidly on heating, but in other respects its properties are

similar to those of the nickel compound. C. H. B.

Permolybdates. By E. Pochard (Gompt. rend., 114, 1358—1361).—Sodium Permolyhdate.— Fused sodium dimolybdate is finely pow-
dered and mixed with hydrogen peroxide solution. On gently heat-

ing, the salt dissolves readily, and, if the yellow solution is concen-

trated, the permolyhdate, ]SraMo04 + 3H2O, separates in yellow,

prismatic crystals. This salt melts at 80°, gives off oxygen at about
200°, and, when strongly heated, leaves a residue of sodium di-

molybdate.
Magnesium permolyhdate, Mg(Mo04)2 -j- IOH2O, is obtained in a

similar way, and crystallises in slender needles very soluble in

water.

Barium permolyhdate is obtained in a similar way, or by the action

of ammonium permolyhdate on barium chloride. It crystallises in

microscopic, yellow octahedra of the composition Ba(Mo04)2 +
2H2O.

Permolybdates of the heavy metals are obtained by double decom-
position with ammonium permolyhdate. The copper salt is greenish-

yellow, and has the composition Cu(Mo04)2 + HoO ; it is soluble in

ammonia and in hydrochloric and nitric acids. The silver salt,

AgMoOi, forms yellow, microscopic octahedra. The mercurous sale

is orange, and can be used in analysis for the separation of per-

molybdic acid from alkaline bases. C. H. B.

Complex Inorganic Acids : Phosphotungstic Acids. By F.

Kehkmann and M. Freinkel {Ber., 25, 1966—1973).—When barium
chloride is added to a solution of the ammonium salt of the acid

22W03,P205,7H20 (Abstr., 1891, 1159), a double harium ammonium
salt is obtained, and when a slight excess of silver nitrate is added
to a solution of the latter, the salt 22W03,P205,4BaO,3Ag20 +
34HoO separates in lustrous prisms. The salt 22W03,P205,7K20 -f-

3IH2O is prepared by adding an excess of potassium chloride to a
solution of phosphoduodecatungstate (loc. cit.), suspending the washed
precipitate in boiling water, and adding thereto a dilute solution of

potassium carbonate until only a small portion remains undissolved

;

on evaporating the filtrate, the salt separates in colourless, translucent

pyramids. It is readily soluble in hot and cold water, but insoluble

in alcohol, and crystalline double salts are obtained when salts of the
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heavy metals are added to its concentrated aqueous solution. Thus,
the salt 22W03,P205,2K20,5BaO + 48H2O separates in colourless
octahedra on the addition of barium chloride.

When the salt 22W03,Po05,7K20 + SIH^O, is dissolved in a little

water, and, after adding an excess of dilute hydrochloric acid, the
solution is boiled and filtered from potassium phosphoduodecatungstate,
a potassium salt separates slowly from the filtrate ; this is converted
into the ammonium salt, the latter mixed into a paste with concen-
trated hydrochloric acid (3 parts) and nitric acid (1 part), and the
mixture heated to boiling, when the salt decomposes with the evolu-

tion of nitrogen, a solution being thus obtained from which the acid
21W03,P205,3H20 + 30A-q separates on cooling. The potassium and
ammonium salts are described. The authors have studied the decom-
position of the salt 22W03,P205,7K20 + 3IH2O quantitatively, but
reserve the discussion of their results until more exact data are ob-
tained. A, R. L.

Mineralogical Chemistry.

Fluorine in Recent and Fossil Bones. By A. Carnot (Compt.

rend., 114, 1189—1192).—Analyses of many human and animal bones

show that the proportion of calcium fluoride varies from 0*35 to 0'63,

and that of calcium chloride from 0'20 to 0*39. Elephants' tusks

contain an unusually small proportion of calcium fluoride and an ab-

normally large proportion of magnesium phosphate.

Fossil bones from post-tertiary formations contained from 0"88 to

3*82 per cent, of calcium flaoride, the proportion of calcium chloride

being practically the same as in recent bones.

Fossil bones from formations of various ages were found to contain

more than 10 times as much fluorine as recent bones, the proportion

of calcium fluoride reaching to as high as 6'21 per cent. This in-

crease is doubtless due to metamorphism, the fluorine being derived

either from solutions of alkaline fluorides or from slow replacement

by fluorine minerals with which the bones have been in contact.

Direct experiment shows that solutions of alkaline fluorides act on
bones with formation of calcium fluoride. There seems to bo a tend-

ency towards the formation of a crystalline fluorophosphate containing

the same proportion of fluorine as apatite, but the proportion may
rise higher than in apatite by reason of the action of the alkaline

fluoride on the calcium carbonate in the bone. C. H. B.

Artificial Reproduction of Leucite. By A. Duboin (Gompt.

rend., 114, 1361—1363).—Potassium hydrogen fluoride is slowly

heated to distinct redness and alumina is added to the fused salt.

Silica is then thrown in in successive small quantities until all the

alumina has been dissolved. When the mass is cooled and treated
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"with water, crystals of leucite are obtained several millimetres in

length.

Leucite is also obtained in large crystals by adding alumina to

fused potassium silicofluoride, but a double fluoride of aluminium and
potassium is formed at the same time, and must be removed by treat-

ment with potassium hydroxide solution.

A third method for the preparation of leucite consists in adding
silica to a fused mixture of potassium fluoride and aluminium fluoride,

prepared either by heating together calcined alumina and potassium
hydrogen fluoride, at first slowly and afterwards at a red heat, or by
adding to fused potassium fluoride either the product of precipitating

the wash waters of the previous methods by alum or the double fluoride

of potassium and aluminium.
Aluminium potassium fluoride, 3KF,A1F3, is obtained in elongated,

birefractive crystals by heating an intimate mixture of calcined

alumina and potassium hydrogen fluoride, at first slowly and after-

wards to complete fusion, and extracting the cooled product with
water. It is only slightly soluble in boiling water, but dissolves in

a moderately concentrated and wai'm potassium hydroxide solution.

C. H. B.

Preservation of Mineral Waters. By P. Paementter (Gom.pt.

rend., 114:, 1363—1366).—Mineral waters containing carbonic anhydr-
ide, especially if they contain iron salts also, can only be preserved
unchanged by collecting them in vessels previously filled with pure
carbonic anhydride. It is essential that no trace of air should remain
in the collecting vessels and that the water should not come in con-

tact with air while the vessels are being filled. C. H. B.

Organic Chemistry.

Action of Patty Acids on defines. By B^hal and Desgrez
{Gompt. rend., 114, 676—677).—The acid residue unites with the

define hydrocarbon having the fewest hydrogen atoms attached, whilst

the acid hydrogen unites with the remaining ethylene carbon, an

ethereal salt of a secondary alcohol thus being formed.

Secondary octyl acetate, CeHig-CHMe'OAc, is formed when hexyl

ethylene boiling at 122°, and prepared by the action of zinc chloride

on methyl hexyl carbinol, is heated with glacial acetic acid (3 vols.)

in a sealed tube for 20 hours at 300°. The fraction of the product

boiling above 120° is washed, dried, and redistilled, when a liquid of

agreeable odour, resembling that of raspberries, passes over at

189—190°. It yields the alcohol when hydrolysed with alcoholic

potash.

Secondary heptyl acetate, CsHn'CHMe'OAc, a liquid boiling at

171—173°, identical with the acetate prepared from methyl pentyl

carbinol, and having a pleasant odour resembling that of myrrh,
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is obtained in a similar way wlien tlie pentjl ethylene boiling at
95—96°, and prepared by heating primary heptyl iodide in a reflux

apparatus with alcoholic potash, is heated with acetic acid. The
heptyl iodide is conyeniently prepared from the alcohol obtained by
reducing oenanthaldehyde.

The diacetin of propylene glycol, 0Ac*CHMe*CH2*0Ac, a liquid of

agreeable odour boiling at 186—187°, is obtained when alkyl acetate

is heated in a similar manner with glacial acetic acid for 25 hours at
275—285°. Jn. W.

Trimethylene. By J. W. Bruhl (Ber., 25, 1952—1956).—The
author's previous work has shown that in the case of compounds con-

taining ethylene or acetylene groups, the observed molecular refrac-

tions and dispersions are greater than the calculated, whereas the

values exhibit close agreement in the case of closed ring compounds
containing single bonds. Thomson found that propjdene and tri-

methylene have the same heats of combustion. The author concludes
from his determinations of the molecular refraction and dispersion of

Gustavson's dichlorotrimethylene (Abstr., 1891, 159), that trimethyl-

ene is not a homologue of the olefines, and that it contains no
ethylenoid bonds. The thermic constants of the dichlorotrimethyl-

ene are being determined by Berthelot for the sake of comparing
them with the isomeric propylene derivatives. A. R. L.

Higher Homologues of Acetylene. By F, Krafft and L.

Reuter (Ber., 25, 2243—2251 ; compare Kraft't, Abstr., 1884, 1108).

The authors' results are in general agreement w^ith those of Favorsky
(Abstr., 1888, 798 and 1168), and they show that the hitherto known
higher homologues of acetylene, from dodecylidene upwards, are

di-substitution derivatives. When hexadecylene bromide, Ci6H32Br2,

is heated with the necessary quantity of very dilute alcoholic potash

at 40—50°, bromhexadecylene, CicHgiBr, boiling at 198—200° (18 mm.),
is obtained ; on heating the latter with a slight excess of alcoholic

potash at 200°, methyltridecylacetylene, CMe:C'Ci3H27, is formed ; it

does not give a precipitate with alcoholic silver nitrate (Behal's

reagent; Abstr., 1888, 930). When the last-mentioned hydro-

carbon is heated at 200—220° with one-tenth of its weight of sodium,

and the sodium derivative is decomposed by alcohol, tetradecyl-

acetylene, CHiC'CuHag, which gives a precipitate of the compound
CieHagAgaNOa on addition of alcoholic silver nitrate, is produced ;

the

silver derivative yields the corresponding hydrocarbon when treated

with dilute hydrochloric acid in the cold. Tetradecylacetylene is also

obtained when hexadecylene bromide is heated under diminished

pressure with potassium hydroxide ; after rectification under dimin-

ished pressure, it solidities on cooling ; it melts at 15°, boils at

155° (15 mm.), and the liquid hydrocarbon has a sp. gr. at 15° =
0"7999. On heating tetradecylacetylene with alcoholic potash at

160—180°, methyltridecylacetylene is formed. Methylpentadecyl-

acetylene, CMeiC'CisHai, boiling at 180° (15 mm.), is obtained by the

action of alcoholic potash on octadecylene bromide ; whereas, if

the same bromide is heated with potassium hydroxide, under dimin-
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islied pressure, hexadecylacetylene, CHiC'OjeHsa, melting at 26° and
boiling at 180^ (15 mm.) is produced; the last-mentioned hydro-
carbon has a sp. gr. in the liquid state = 0"7983 at 26°, and gives a
precipitate with alcoholic silver nitrate.

Methylundecjlacetylene, CMeiC'CnHaa, melting at 6'5° and boiling

at 134° (15 mm.), and duodecylacetylene, CH:C*Ci2H95, boiling at 128"

(15 mm.), are obtained from tetradecylene bromide in a similar
manner to the above-described homologues, and exhibit analogous
behaviour to them.

Methylnonylacetylene, CMeiC'CgHig, melting at —9° and boiling at

105" (15 mm. pressure), and decijlacefylene, CHiC'CioHzi, boiling at
95—97°, have also properties analogous to their homologues.

A. R. L.

Arsenic Cyanide.. By E. Guenez (Compt. rend., 114, 1186

—

1189),—Very finely powdered arsenic is placed in a strong flask v/ith

a slight excess of dry cyanogen iodide, and about 10 parts of very
carefully- dried carbon bisulphide is added. The reaction begins at

the ordinary temperature, but the flask must be heated on the water-
bath for some time before the change is complete. When all the
arsenic has disappeared, the product is washed with carbon bi-

sulphide until all arsenic iodide is removed, and the insoluble part is

kept in sealed vessels filled with dry carbonic anhydride.
The arsenic cyanide thus obtained has the composition AsCys, and

forms yellowish, microscopic crystals. It is rapidly attacked by
atmospheric moisture, and is almost instantly decomposed by water
with formation of arsenious and hydrocyanic acids. When heated,

about one-third of the cyanogen is given off", and a residue of arsenic

and paracyanogen is left. Concentrated sulphuric acid has very-

little action in the cold, but on heating, sulphurous anhydride and
carbonic oxide are liberated and ammonium sulphate is formed.
Iodine, even in the cold, forms arsenic iodide and cyanogen iodide; if

heated, the change is practically instantaneous. When mixed with
potassium chlorate, arsenic cyanide detonates violently if struck.

Phosphorous cyanide has been obtained by a similar reaction.

C. H. B.
Formation of Zinc Cyanide on Heating Organic Substances

containing Nitrogen with Zinc-dust. By H. Aufschlagek
(Monaish., 13, 268—275).—The author finds that a very large pro-

portion of carbon compounds containing nitrogen yield zinc cyanide
when they are exposed to the action of zinc-dust at a low red heat.

Such substances are the amides of carbonic acid, carbamide, and its

derivatives, prote'id substances, and similarly constituted compounds

;

and the reaction may be conveniently employed in showing their

presence. A typical reaction is that between carbamide and zinc-

dust, which is represented by the equation 2CO(NH2)3 + 3Zn =
Zn(CN)2 + 2ZnO + 2N'H3 + Ha, the yield of zinc cyanide being
about 50 per cent, of that required by theory. G. T. M.

Sugars Richer in Carbon from Glucose (Dextrose). By E.

Fischer and others (Annalen, 270, 64—107).—In this paper experi-

ments are described on the ascent of the glucose (dextrose) series of
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sugars, the mefcliod employed being tlie same as used by Fischer and
Passmore (Abstr., 1890, 1230) in the ascent of the mannose series.

By this method two stereoisomeric glucoheptonic acids, which are
provisionally designated the a. and ^-compounds, are formed from
glucose, thus corresponding with the case of mannose (Absfcr., 1890,
1889). One of these acids, the a-compound, is identical with that

obtained by Kiliani (Abstr., 1886, 526 and 687). In simpler cases,

in which optically inactive materials have been dealt with, racemic
compounds have invariably been produced ; that is, the two stereo-

isomerides have been formed in equal amount. In the present case,

however, the a-compound is always obtained in the larger quantity,

and when the reaction is conducted at 20—25°, the quantity of the

a-compound isolated in the pure state is about 73 per cent, of the

theoretical, whereas the /3-compound is almost absent from the

product ; the latter is obtained, however, to the extent of 13 per
cent, when the operation is conducted at 40°, so that the course of the
reaction is doubtless a function of the temperature.

Representing glucose by the configuration given by Fischer (Abstr.,

]891, 1445), the two acids derived from it would have the configura-

tions :

—

H H OH H H
CH2(0H)-C C C C C—COOH and

OH OH H OH OH

H H OH H OH
CH2(0H)-C C—C C C—COOH.^ ^

I I I I I

OH OH H OH H

IS'ow, of the two diearboxylic acids (pentahydroxypimelic acids)

corresponding to them,

H H OH H H
COOH-C C C C—C— COOH and

I I I I I

OH OH H OH OH

H H OH H OH
COOH- C C C—C C —COOH,

I I I I I '

OH OH H OH H

the first is optically inactive, and, as a matter of fact, it is found that

the pentahydroxpimelic lactonic acid (Abstr., 1886, 936) which
Kiliani obtained from his dextrosecarboxylic acid (a-glucoheptonic

acid) yields an optically inactive pentahydroxypimelic lactonic acid

on oxidation, whereas that obtained from /3-glucoheptonic acid is

optically active. It follows, therefore, that a- and y8-glucoheptonic

acids are represented by the configurations I and II respectively,

a- and /3-glucoheptose must be represented by corresponding for-

mulae; the synthesis having been carried further from the a-com-
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pound, it is found that, as indicated by theory, two gluco-octonic acids

are obtained from it ; the configuration of these cannot be deter-

mined from the optical behaviour of the corresponding dicarboxylic

acids, as both these are optically inactive, and, according to theory,

the next possible optically active dicarboxylic acid would be derived

from gluco-deconic acid, C10H20O9.

Preparation of the Glucoheptonic Acids.—Anhydrous American
grape sugar (5 kilos.) is dissolved in a large glass flask in 3 per cent,

hydrogen cyanide solution (25 litres) and ordinary ammonia solution

(10 c.c.) added. The mixture, after remaining at a temperature of
25° for six days, is boiled with a solution of barium hydroxide
(6'7 kilos.) in water (20 litres), for several hours, until it no longer
smells of ammonia ; the hot filtrate is then acidified with sulphuric

acid, the boiling repeated to remove the unaltered hydrogen cyanide,

the sulphuric acid exactly precipitated with barium hydroxide, and
the filtrate evaporated to a thick syrup in a flat dish heated by means
of steam at a low tension. After remaining in the cold for several

wrecks, the greater portion of the a-heptonic lactone has separated

;

the mass is triturated with 80 per cent, alcohol, and the crystals

(weighing about one-third that of the glucose employed) collected, a
further quantity being obtained from the filtrate ; whilst the last

mother liquor yields the /3-heptonic lactone (see below). The crude
a-heptonic lactone is purified by dissolving it in water, and precipita-

ting by means of alcohol, the yield of the pure compound being
30—35 per cent, of the glucose employed.

H H OHH H
. a-Glucoheptose, CH2(0H).C—C—C—C—C-OHO,isobtained when

OH OHH OH OH
a-glucoheptonic lactone (50 grams) is dissolved in water (500
grams) and the solution cooled to its freezing point ; dilute sulphuric
acid (4 c.c.) and 2| per cent, sodium amalgam (250 grams) are now
added with agitation, and, after a while, another small quantity of

acid, so that the solution remains acid. The liquid is then again
cooled to incipient freezing, and another 250 grams of sodium
amalgam added as before. The operation is stopped when 750 grams
of sodium amalgam have been added ; it lasts about 50 minutes.
Sodium hydroxide is now added to the solution until it still remains
alkaline at the end of half an hour, when it is exactly neutralised

with sulphuric acid, warmed with animal charcoal, the hot filtrate

mixed with eight times its volume of 96 per cent, alcohol, allowed to

remain at the temperature of the room for 12 hours, and then
filtered from the greater portion of sodium sulphate and organic
sodium salt. The alcohol is then distilled from the filtrate, and the

residual solution concentrated on the water-bath to its point of crys-

tallisation. The crystals are collected after some hours, and washed
successively with 50 per cent., 80 per cent., and absolute alcohol ; the
dried product is then colourless, free from ash, and almost chemically
pure, its amount being 32—38 per cent, of the weight of lactone

employed. A considerable portion of the lactone is converted into the
acid during the reaction, and may be recovered as sodium salt from the
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alcoliolic precipitate mentioned above. a-Glucolieptose separates^

from its aqueous solutions in rhombic crystals

a:b: c = 0-8040 : 1 : 1-7821,

whicb undergo no alteration at 100°
; it melts at 180—190°, has a

faintly sweet taste, and requires 10-5 parts of water at 14° for dissolu-

tion, being very readily soluble in hot water, and sparingly so in

absolute alcohol. It exhibits birotation to a slight extent. 2-5 grams
dissolved in 20 c.c. of warm water, cooled, and made up to 25 c.c. at

20°, gave the specific rotatory power [a]Doo° = —19-7, and this was
unaltered after 12 hours, whereas a portion dissolved in water at 20°

gave, 15 minutes after preparation, [a]D2o° = — 25 ; this value was
reduced to the first, however, after some hours. The sugar is not
fermentable with yeast, and reduces Feb ling's solution somewhat lesa

than glucose; a small quantity of furfuraldehyde is produced on
heating it with dilute sulphuric or hydrochloric acid, but the chief

product is humous substance. When a solution of a-glucoheptose

in water (5 parts) is treated at 20° with bromine (2 parts), and at the
end of three days the excess of bromine boiled off, and the hydrogen
bromide precipitated with silver oxide, a.glucoheptonic acid may be-

isolated, the yield being 60 per cent, of the sugar.

a-Glucoheptose phenylhydrazone, CvHuOs'.NsHPh, is very readily

soluble in water, and concentrated solutions must therefore be em-
ployed in its preparation ; it resembles the hydrazones of the sugars
already described, melts, when quickly heated, at 170° with decompo-
sition, and is sparingly soluble in cold alcohol, and almost insoluble

in ether. The osazone, C7Hi205(]Sr2HPh)2, is prepared by heating a
solution of the sugar in water (10 parts) with phenylhydrazine (2
parts) and 50 per cent, acetic acid (1 part) on the water-bath for an
hour, and isolating in the usual way. It forms yellow bunches of

needles, and when quickly heated darkens at 190°, and melts at 195°

with evolution of gas ; it requires about 60 parts of boiling absolute
alcohol for dissolution, and is almost insoluble in water and ether.

It closely resembles glucosazone and yields a heptosone when treated
with concentrated hydrochloric acid in the manner described under
oxyglucose (glucosone) (Abstr., 1888, 1267; 1889, 484). When a-

glucoheptose is treated in the manner described by Erwig and Konigs
for the preparation of pentacetyldextrose (Abstr., 1889, 952), it yields

a hexacetyl derivative melting at 156°, and sparingly soluble in

cold water ; whilst, if the sugar is heated with an equal quantity of

anhydrous sodium acetate and acetic anhydride (4 parts), in a reflux

apparatus for 15 minutes, decacetyldiglucoheptose, C34H46O23, is pro-

duced ; after five recrystallisations from hot water, it melts at
131—132°.

a-Glucoheptitol, C7H16O7, is obtained when a-glucoheptose (10^

grams) is dissolved in water (100 grams) and treated with 20 per
cent, sodium amalgam (500 grams in all) ; the solution is kept acid,

and is well agitated during the addition of the amalgam, the reaction

being complete in 2—3 hours, when it no longer reduces Fehling's

solution. The compound is isolated in the usual manner, and puri-

fied by repeated recrystallisation from boiliug methyl or ethyl alcohol.
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It; crystallises in delicate prisms, melts at 127—128°, is optically in-

active, and readily soluble in water, but only sparingly in alcohol. The
heptacefyl derivative, C7H9(OAc)7, is prepared by boiling it in a reflux

apparatus for an hour with acetic anhydride and zinc chloride. After
being repeatedly recrystall ised from water, it forms microscopic

plates, and melts at 113—115°. ' Benzalglucoheptitol, C^KuO^.011V\\,is
formed when glucoheptitol (1 gram) is dissolved in 50 per cent,

sulphuric acid (1'5 c.c.) and benzaldehyde (2 grams) added with
vigorous shaking ; it is heated for some minutes on the water-bath,

and, after 24 hours, the compound is collected, washed with water,

and later with ether. It is sparingly soluble in alcohol, crystallises

therefrom in delicate, felted needles, and melts at 214°. It is note-

worthy that mannitol forms a tribenzyl derivative (Abstr., 1888,

950), and sorbitol and perseitol dibenzal derivatives {Ann. Chim.
Fhys. [6], 19, 5), under the same circumstances.

H H OHH OH
j3-Glucohepto7i{c acid, CH2(0H>C—C—C—C—C-COOH, isolated

OH OHH OHH
from the last mother liquor, is obtained in the preparation of the

a-acid (see above) as follows :—The syrup is boiled with an equal

w^eight of brucine dissolved in hot water (15 parts), the solution

treated with animal charcoal, and the filtrate evaporated to a syrup,

the acid being in slight excess. The brucine salt separates after

several hours ; it is collected, washed with a little cold water, and
finally recrystallised from alcohol, when it melts at 126*. To obtain

the acid, the salt is dissolved in water and boiled with a slight excess

of barium hydroxide ; the precipitated brucine is filtered from the

cool solution, the filtrate evaporated to a syrup, and triturated with
cold alcohol. The barium salt is collected, dissolved in hot water,

and the barium exactly precipitated wdth sulphuric acid ; on eva-

porating the filtrate., the lactone principally separates, and is purified

by crystallisation from hot absolute alcohol; it forms colourless

delicate needles, melts at 151—152°, reduces Fehling's solution, and
is very soluble in water. The values for specific rotatory power

Md2o° = —67*7 and — 68'6 were found ; birotation was not observed.

The calcium, harium, and cadmium salts are all very soluble in water
;

the fhenylhydrazide, C7Hi307(N2H2Ph), crystallises from alcohol in

yellowish leaflets, and melts at 150—152"". When ^-glucoheptonic
lactone (4 grams) is heated with pyridine (4 grams) and water (20
grams) in a sealed tube for three hours, it is converted into a-gluco-

heptonic acid, which can be isolated and identified by means of its

hydrazide.
H H OHH OH

I I I I I

jS-Glucoheptose, CK^iOUyC —C—C—C—C'CHO, is prepared by

OH OHH OHH
reducing the corresponding lactone in 10 per cent, aqueous solution

with 2^ per cent, sodium amalgam (12 parts). It has not as yet
been obtained in the crystalline condition. The phenylhydrazone,
C7Hi406N2HPh, separates on mixing the syrupy sugar (2 parts) with
phenylhydrazine (1*5 parts) ; it crystallises from alcohol in slender,
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colourless needles, darkens when rapidly heated at 190'', and melts at
192° with the evolution of gas. The osazone exhibits the same form
and solubility as that prepared from a-glucoheptose, a result which
was to be expected. When ^-glucoheptonic lactone is oxidised with
nitric acid accordicg to Kiliani's directions (Abstr., 18S6, 936), the

H H OHH OH
I I I I I

pentahydroxypimelic acid, COOH'C— C—C— C— C'COOH, is ob-

OH OHH OHH
tained ; it is isolated by means of its calcium salt, from which, on
decomposition with the calculated quantity of oxalic acid, evaporation,
and final recrystallisation from ethyl acetate, the lactonic acid,

CtHioOs, is prepared. When repeatedly recrystallised, the latter is

obtained in long needles or prisms, melts at 177°, and has the specific

rotatory power [a]i,2o° = 68*5. The pentahydroxypimelic acid,

H H OHH H
I I I I I

COOH-C—C—C—C—C-COOH, derived from a-glucoheptonic acid,

OH OHH OH OH
has been described by KiKani (loc. cit.)

; it is, as might be anticipated,

optically inactive ; the phenylhydrazide melts at 200° with decomposi-
tion, and is sparingly soluble both in alcohol and water.

Gluco-octonic Acids.—As already mentioned, two stereoisomeric

octonic acids are produced by treating a-glucoheptose with hydrocyanic
acid. The a-acid is always the chief product, and the amount of the
y3-acid formed varies with the temperature. For the preparation of the
a-acid, glucoheptose (50 grams) is dissolved in water (350 grams)
and anhydrous hydrogen cyanide (14 c.c.) added, the mixture being
contained in a well-closed flask, and kept in an incubator at 25° for

four days, after which it is boiled with barium hydroxide (50 grams)
until the ammonia is expelled, diluted to redissolve the basic salt thus
formed, and then treated with carbonic anhydride until neutral ; the

filtrate is evaporated, and the barium salt of the a-acid collected, that

of the /3-acid remaining in the mother liquor. a-Grluco-octonic acid

is prepared from the barium salt in the usual manner ; it yields the

lactone, CrHuOs, on evaporating its aqueous solution. The latter is

very sparingly soluble in ethyl alcohol, somewhat more so in methyl
alcohol, and very readily in water; it melts at 145—147°, and
has a specific rotatory power [a]D2o° = 45*9. The barium, calcium,

and cadmium, salts are crystalline ; the phenylhydrazide forms slender,

colourless needles, and, when rapidly heated, melts at 215°.

oc-Gluco-octose, CgHieOs + 2H2O, is obtained by reducing a-gluco-

octonic lactone (50 grams) with sodium amalgam (625 grams) in the

manner described for the preparation of a-glucoheptose (see above)
;

it crystallises in delicate, colourless needles, melts at 93°, loses its water
of crystallisation partially when placed over concentrated sulphuric

acid, but apparently not completely when heated for 48 hours at 75°

under diminished pressure ; it is only sparingly soluble in hot

ethyl alcohol, but more readily in methyl alcohol. It exhibits bi-

rotation; the specific rotatory power calculated on the anhydrous
sugar is [a]D2o° —50*5. The phenylhydrazone, C8Hi607(N2HPh), ia

VOL. LXII. 4 k
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sparingly soluble in cold water, and melts at 190° when rapidly

heated. The phenylosazo7ie, C8Hi406(lNr2HPh)2, is almost insoluble in

water, and melts at 210— 212" when rapidly heated.

oc-Gluco-octitol, CgHisOs, is formed by reducing the last-described

sugar with sodium amalgam ; it forms slender, white needles, melts
at 141°, and is readily soluble in water, very sparingly in ethyl

alcohol, but somewhat more so in methyl alcohol. It has a specific

rotatory power in 10 per cent, solution [a]D2o° = 2, and when an equal

weight of borax is dissolved in the solution the specific rotatory power
is trebled.

/3-GlucO'OctoniG acid is obtained from the mother liquor, after the

separation of the a-acid in the preparation of a-gluco-octonic acid,,

when the same is conducted at a temperature of 40° ; the yield

amounts to about 15 per cent, of the heptose employed. The lactone

is sparingly soluble in alcohol, and crystallises therefrom in colourless,

slender needles, or from water in large, well-formed prisms, melts at

about 186—188°, and has a specific rotatory power [a]j) = 23-6. The
phenylhydrazide melts at 172°.

When a-gluco-octonic lactone is heated with pyridine and water in

a sealed tube at 140°, it is partially converted into the /3-compound.

Glucononic Acid.—When a-gluco-octo?e (30 grams) is dissolved in

water (150 grams), and after the addition of anhydrous hydrogen
cyanide (4*8 c.c), the mixture kept at a temperature of 10—17° for

11 days, a small quantity of a substance separates, which is, perhaps,

a nononic amide ; the reaction is completed by keeping the mixture
in an incubator at a temperature of 25° for two additional days. Two
acids, probably stereoisomerides, are formed, that which is most
readily isolated only being examined. When phenylhydrazine is

added to a solution of the acid obtained from the crude barium salt,

and the mixture heated on the water-bath for an hour, a hydrazide
separates on cooling ; this is described below ; whilst a more soluble

hydrazide, melting at 40° lower, may be obtained from the filtrate.

The lactone obtained by evaporating a solution of the acid, prepared
from the purified barium salt, is dextrorotatory, does not reduce
Fehling's solution, and is very soluble in water, but only sparingly in

alcohol ; the phenylhydrazide, CgHigOgjlN'oHaPh, melts at 234°, and is

sparingly soluble in hot water.

Glucononose, CgHigOg, is prepared by reducing the last-described

lactone in 10 per cent, solution with sodium amalgam at 0°
; it was

only obtained as a syrup. The phenylhydrazone, CgHisOs'.NoHPh, is

sparingly soluble in cold water and alcohol, and melts at 195—200°
;

the phenylosazone, C9His07(N2HPh)2, is formed by heating the sugar
with an excess of phenylhydrazine acetate, on the water-bath, for

some hours ; it is very sparingly soluble in hot water or alcohol,

somewhat more readily so in dilute alcohol, and melts at 220—223°.

Unlike mannononose (Abstr., 1890, 1233), glucononose does not fer-

ment with yeast.

GUicononitol, CgHsoOg, is prepared by reducing crude, syrupy gluco-

nonose in the same manner as already described for the reduction of

glucoheptose (see above). It is separated from sodium salts by
taking advantage of its slight solubility in strong alcohol. It crys-
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tallises from hofc water in elongated tables or prisms, commences to

sinter at 190°, and melts at 194°
; it is readily soluble in hot water,

very sparingly soluble in alcohol, and does not reduce Fehling's
solution. A. R. L.

^-Galactan. By E. Schulze (Ber., 25, 2213—2218).—^-Galactan
is a carbohydrate obtained from lupine seeds which, when boiled with
dilute sulphuric acid, yields galactose. It has been described by E.
Steiger (Ber., 19, 827), who, on analysing specimens dried at 115°,

obtained numbers agreeing with the formula CoHioOa.
The author has prepared /3-galactan from, lupine seeds, and con-

firms Steiger's results as to its properties. It yields the largest

quantity of glucose when boiled for IJ hours with one-fifth normal
hydrochloric acid. The yield, however, is only 80 per cent, of that
required by theory ; the loss is due to some of the fruit sugar which
is formed being decomposed. The product of the inversion consists

,

of galactose, fruit sugar, and another sugar, which the author has not
yet examined. Mannose and pentose could not be detected.

The author has analysed specimens of y8-galactan dried at 100°, a.nd

obtained numbers agreeing with the formula CjaHo.On, or a multiple

of the same. The specific rotation of the product, when dried at 100*

in 5 per cent, aqueous solution at 22°, is [ajj, = +138°. When dried

at 110^115° [a]D = +150°. Three other preparations gave [ajj, =
148-7°, 149-8°, and 147-2°.

The author proposes to substitute the name lupeose for y3-galactan.

E. C. R.
Iodide of Starch. By G. Rouvier (Compt. rend., 114, 1366

—

1367).—In order to determine the composition of iodide of starch

prepared in presence of excess of starch, a quantity of starch solution

was mixed with a definite volume of a standard iodine solution, and a
volume of a saturated solution of ammonium chloride, equal to the

starch solution, was added. The precipitate was washed with am-
monium chloride solution, and the carbon and iodine determined. The
proportion of iodine varied from 8'57 to 9*12 per cent., whilst the

proportion calculated for the formula (C6Hio05)8l is 8*92 per cent.

According to the author this result agrees with that of Mylius, who
found (Abstr., 1887, 568) that the product of the action of an excess

of iodine on starch is (CeHioOs)!!. C. H. B.

Product of the Oxidation of Starch. By P. Petit (Compt.

rend., 114, 1375—1377).—When 4 parts of starch, containing 20 per
cent, of water, is mixed with 5 parts of pure ordinary nitric acid, a
gummy mass is obtained, which, when heated at 40° for several days,

swells up, becomes green, and finally yields a very bulky, white,

porous product, equal in weight to the original starch.

When this product, which contains 6 per cent, of nitric acid, is heated
at 100°, it becomes reddish-yellow, and then gives off reddish vapours.

When treated with water carbonic anhydride and nitrogen oxides are

evolved, the evolution of gas being very abundant on heating, whilst

dissolution is practically complete. In presence of alcohol there is

less evolution of gas, and solution is much less complete in the cold

;

4: k 2
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but on heating there is a violent evolution of gas, and about half of

the solid matter dissolves.

The addition of ether to a cold alcoholic solution precipitates a wliite,

gummy substance, which gradually becomes less soluble in alcohol.

When purified by solution in water, and reprecipitation by alcohol,

it has the composition CsHgOs. It dissolves very readily in water,

and the acid solution is strongly dextrogyrate ; it reduces ammonia-
cal silver nitrate and Fehling's solution in the cold. Its specific

rotatory power is ccj=. +152*8, and its reducing power is equal to
24*2 per cent, of that of glucose. The acid is monobasic with phenol-

phthalein as indicator, and with barium hydroxide gives the salt

(C6H505)2Ba, but if this is left in contact with the mother liquor it

partially redissolves, and about half as much more alkali is required

to produce a coloration with the phenolphthale'in.

When thrown into a concentrated solution of phenylhydrazine
acetate, the acid yields a hydrazone, C5H604!N2HPh, crystallising from
boiling water in rudimentary needles that melt with decomposition
at about 100°.

The acid is insoluble in cold alcohol, but if boiled for a long time
with wa.ter, or for a shorter time with dilute inorganic acids, it is

converted into a new acid, CsHgOe, which is readily soluble. The
ammonium salt of the latter, C6H706*N'H4, is sometimes obtained as a

deliquescent amorphous product by the action of ammonia gas on
the cold alcoholic solution of the original product. The correspond-
ing hydrazone, C6ll805*.N2HPh, forms readily at 60—70°, and in a dry
vacuum it loses water and changes into the hydrazone of the acid

The acid CgHfeOe is monobasic, and its potassium and cadmium
salts are amorphous. C. H. B.

Chlorine Derivatives of Isobutylamines. Bj A. Berg {Compt.
rend., 114, 1379—1382).—The chlorine derivatives of the isobutyl-

amines were prepared by the method previously used for the corre-

sponding derivatives of the amylamines, namely, the action of sodium
hypochlorite on the hydrochlorides of the bases (Abstr., 1890, 952).

Monochlorisobutylamine, NHCbCiHg, is a colourless, oily liquid, with
a very pungent odour and taste ; sp. gr. at 0° = 0*986. It is only
slightly stable, and changes to a crystalline mass after some hours.
It is, however, more stable than the corresponding amyl compound,
and can be boiled without immediate decomposition. Sulphuric acid
of 25 per cent, converts it into dichlorisobutylamine and isobutyl-

amine, whilst with hydrogen chloride, in presence of ether, it yields

diisobutylamine hydrochloride, chlorine gas being evolved.

Dichlorisobuiylamine, NCl2'C4H9, is obtained by distilling isobutyl-

amine hydrochloride with 10 times its weight of bleaching powder.
It is found in the first part of the distillate, and is treated with sodium
thiosulphate solution, then with 25 per cent, sulphuric acid, and,

finally, with 50 per cent, acid, in order to remove all traces of the

monochloro- derivative, which would reduce its stability. Dichloriso-

butylamine is a golden-yellow liquid, with a strong, irritating, chlorin-

ous odour ; it boils without decomposition at 37° under a pressure of
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24) mm. ; sp. gr. at 0° = 1*093. With hydrocliloric acid, in presence

of ether, it yields chlorine and isobutjlamine hydrochloride.

Chlorodiisohutylamine^ 1^C\{CJl^^z^ is a colourless, oily liquid, with
a feeble disagreeable odour; sp. gr. at 0° = 0"891. It does not
solidify at —40°

; it boils at 61° without decomposition under a
pressure of 19 mm., and with decomposition at about 163° under the
ordinary pressure. At the ordinary temperature it slowly decom-
poses with deposition of crystals. Hydrochloric acid converts it

into diisobutylamine hydrochloride, with liberation of chlorine.

IsobiitylisobutyUdenea7nine, C4H9*ISr!C4H8, is obtained by the action

of alcoholic soda on monochlorodiisobutylamine. It boils at 130—131°

under a pressure of 760 mm. When distilled with excess of hydro-
chloric acid, it yields isobutylyamine and isobutaldehyde, and it can
be formed, with development of heat and liberation of water, by
mixing these two compounds in molecular proportion.

Dlisobutylcyanamide, NCy( 04119)2, is obtained by the prolonged boil-

ing of an alcoholic solution of chlorodiisobutylamine with a very con-

centrated aqueous solution of potassium cyanide. It is an oily liquid,

which boils at 116—117° in a vacuum. It has a feeble aromatic odour
and feeble basic properties, is insoluble in water, and dissolves in hydro-
chloric acid, but is precipitated from the latter on dilution. When
heated with hydrochloric acid at 130°, it yields carbonic anhydride,
ammonia, and diisobutylamine. C. H. B.

Hexamethyleneamine. By L. Hartung (/. pr. Ghem. [2], 46,
1—20).

—

Hexamethylene henzochloride, CcHi2l^4ClBz, is a white,

amorphous substance, which separates from a hot solution of hexa-

methyleneamine in benzene on the addition of an excess of benzoic

chloride ; it decomposes at 60°, is somewhat soluble in hot alcohol,

insoluble in ether and benzene, and partially soluble in water, with
separation of benzoic acid. The precipitate obtained by substituting

acetic chloride for benzoic chloride was not analysed.

When hexamethyleneamine is heated with an excess of ethyl

chloracetate at 110°, 2 mols. of it react with 1 of the chloracetate

with elimination of alcohol and formation of the compound
CuHssClNgO. This is white, decomposes at 50°, is easily soluble in

water and alcohol, but insoluble in ether and benzene ; the platinO"

chloride, Ci4H25Cl]S'80,HCl,PtCl4 + H2O, is an amorphous, red pre-

cipitate. The hydrochloride forms aggregates of needles, and is

obtained when hexamethyleneamine is heated with an excess of ethyl

chloracetate in absolute alcohol in a reflux apparatus.

In studying the action of sulphurous anhydride on hexamethylene-

amine, it was found that when the gas is passed through a hot

solution of the base in alcohol, isobutyl alcohol, or isopropyl alcohol,

a white compound, CsHnNaSOa, is obtained ; this is freely soluble in

water but insoluble in the usual organic solvents ; when titrated

with decinormal iodine solution, only half of its sulphur is completely

oxidised thereby ; when it is oxidised by potassium permanganate,
aldehyde is evolved. Another compound, CGH22N4S2O10, is formed
when methyl alcohol is the solvent; this is reddish in colour but
possesses properties similar to those of the white compound; only
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Imlf of its sulphur is oxidised by iodine. When benzene is tlie

solvent, a molecular compound of the hexamethyleneamine and sulph-

urous anhydride, of the formula C6HnN4,S02, is produced ; it is colour-

less and crystalline, dissolves easily in water, but only sparingly in

alcohol, and decomposes at 60°.

Methylamine is the most noticeable and constant product of the

action of acids on hexamethyleneamine. Ammonia and metliylene-

aniline are produced when hexamethyleneamine and aniline are heated

together. A. G. B.

Configuration of Aldoximes. By W. Dollfus (Ber., 25,
1908—1926).—The author's experiments show that aliphatic

aldoximes are only stable in one form, for, whilst they can be con-

verted into hydrochlorides in a manner similar to the aromatic

aldoximes when treated with hydrogen chloride in ethereal solution,

these, on decomposition with alkali, give the original aldoxime. Lach
has shown (Abstr., 1884, 1154) that when certain aliphatic aldoximes

are heated with acetic anhydride, nitriles are formed. The author
finds that when acetaldoxime is mixed with a slight excess of acetic

anhydride with cooling, the mixture placed aside for a day, and care-

fully neutralised with potash, ether extracts acetonitrile
;
propion-

aldoxime, isobutyraldoxime, isovaleraldoxime, and oenanthaldoxime

are converted into nitriles in the same way. The reaction proceeds

quantitatively in each case, and it would seem to be the best method
of converting aldehydes into nitriles. It shows, moreover, that these

-p. p.XT

aldoximes may be represented by the general configuration H

(synaldoximes, see this vol., p. 312). The same applies to the al-

doximes mentioned below. Phenylacetaldehyde is obtained according
to Cannizzaro's directions (Amialen, 119, 223) by distilling calcium
phenylacetate ; when regenerated from its hydrogen sulphite com-
pound, it is fractionated and passes over at 193—195°. The oxime,

CHsPh-CHiNOH, melts at 97—99°, and when treated with acetic

anhydride as above described, yields an oil, from which, after boiling

with soda and acidifying, phenylacetic acid is obtained by extraction
with ether. Hydrocinnamaldoxime (b. p. 208°), when treated with
acetic anhydride, gives hydrocinnamonitrile ; cinnamaldoxime gives

the acetyl derivative, CHPhiCH-OHiNOAc, melting at 69—70°, which,
however, readily decomposes into cinnamonitrile and acetic acid on
treatment with water; whilst when crotonaldoxime is dissolved in

ether (10 parts) and an excess of acetic anhydride added, crotono-
nitrile is formed (compare Schindler, this vol., p. 580).

Ortho-substituted aromatic aldoximes appear, in accordance with
the observations of others, to be only capable of existence in one
modification, which must, however, be represented by the anti-

R.p.TT
configuration, M (lac. cit.), since they yield, on treatment with

acetic anhydride, acetyl derivatives which give the original oxime
but no nitrile on decomposition with water or alkali ; the cases

examined by the author are orthomethylbenzaldoxime, orthochloro-
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benzaldoxlme, and ortlionietlioxybenzaldoxime ; the same is true of

metahydroxybenzaldoxime, and of tlie corresponding paraliydroxy-

derivative, altliougli parachloro-, nitro-, and methoxy-benzaldoxime
are each known to exist in two modifications. A. R. L.

Relations between Constitution, Configaration, and Chemical
Behaviour of Oximes. By A. Haxtzsch (Ber., 25, 2164—2185).—
A theoretical paper dealing with the subject from the point of view
of the well-known theory of Hantzsch and Werner. The facts cited

have all appeared in this journal. The matter is discussed under two
headings, viz. :—I. Influence of the constitution of asymmetrical oximes

. X'C'Y
on the stahilitij or existence of the two conflgurations N and

X-C-Y

tion) on the intramolecular reactions of asymmetrical oximes.

A. R. L.

Stereoisomeric Dioximes from Ethyl Acetoacetate and
Benzoylacetate. By Gr. Nussberger {Ber., 25, 2142—2164).—This
investigation was undertaken in view of the fact that stereoisomerism

has only heretofore been observed in mono- and di-carboxy-derivatives

of aliphatic dioximes.

The two compounds described by Ceresole and Kockert (Abstr.,

1884. 1120) as ethyl a^-diisonitrosobutyrate and its anhydride are

now" shown to be ethyl methylsynglyoximecarboxylaie,

Me-C C-COOEt
II II

N-OH HO-isr

and hydroximidomethylsynoxazolone, N i respectively,

and are thus obtained :

—

Crude, oily ethyl hydroximidoacetoacetate prepared by the action

of nitrous acid at 0° on ethyl acetoacetate is treated with somewhat
more than the molecular proportion of h^^droxylamine hydrochloride in

dilute alcoholic solution. The product is extracted with ether, and the

ethereal solution shaken with soda solution, which extracts the above-
mentioned oxazolone, whilst ethyl methylsynglyoximecarboxylate
remains dissolved. Ethyl methylsynglyoximecarboxylate crystallises

from ether in white, concentrically-grouped needles, darkens at 115°,

and melts at 142° with evolution of gas ; it is soluble in alcohol,

ether, and hot water, and dissolves in alkalis forming a colourless solu-

tion, from which it is precipitated unchanged on acidification, but is

absolutely insoluble in acids ; a green precipitate is produced on
adding copper sulphate to its neutral solution.

^, ,. , 1 . . ,. Me-C C-COOEt .,,.,,
The diacetyl derivative, • ' . . ^ -L

I

'is obtamed by
N-OAc AcO-N ''

CMeCCOOH
* That this compound has not the alternative formula H II is shown

by its bad electrical conductivity, and its very small dissociation constant.
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dissolving the oxime in acetic anhydride and allowing the solution to

evaporate over sulphuric acid and soda in a vacuum ; it crystallises

in white needles, melts at 50°, is readily soluble in ether, less so in

alcohol and chloroform, and almost insoluble in cold water, but can
be crystallised from hot water without decomposition ; it dissolves in

alkalis without coloration, and ethyl methylsynglyoximecarboxylate

separates on adding an acid ; if, however, the alkaline solution has been
kept a long time, the corresponding acid (see below) is obtained on
acidification, whilst, if the same solution is boiled, it becomes red
after a while, and on the addition of acid yields hydroximidomethyl-
synoxazolone.

., Me-C C-COOH
Methylsynglyoximecar'boxyhc acid,

-U-.nTT Trn Ij"
' ^^

formed when the ethyl salt is allowed to remain for a day with an
excess of concentrated sodium hydroxide solution, the unchanged
ethyl salt extracted with ether, and after cautiously acidifying the
solution, extracting the acid with ether. On crystallisation from
ether, it is obtained in white cubes containing 2 mols. H2O ; it loses

1^ mols. HoO in the desiccator, but the remaining \ mol. is not removed
below the temperature at which it undergoes decomposition. It is

readily soluble in water, alcohol, and ether, sparingly so in chloro-

form, and insoluble in light petroleum, and melts at 120—121°; it

dissolves in alkalis without coloration, and is precipitated unchanged
by acids ; in aqueous or neutral solution it gives, with silver and
mercurous nitrates, white precipitates, and with copper acetate a
yellowish-brown precipitate, with ferric chloride a brown coloration,

but with lead acetate neither precipitate nor coloration.

-^77 .77 7.7 . 7 7. Me-C CCOOEt . ,

Mji/iyo methylamphiglyoximecarboxylate, n M
, is ob-

tained by passing dry hydrogen chloride through an ethereal solution

of the syn-compound ; it crystallises in white, ramified needles, melts
at 132°, and is readily soluble in ether, alcohol, and chloroform, but
insoluble in water, and gives neither a precipitate nor a coloration

with copper acetate. The compound dissolves in alkali carbonates,
and is precipitated unchanged on acidification, but if it is dissolved
in alkali hydroxides, ethyl methylsyngloximecarboxylate separates
on the addition of acid ; the protracted action of alkali hydroxides,
however, gives rise to the acid corresponding with the last-named
salt.

^, ,. , . . . Me-C C'COOEt
The diacetyl derivative, -LI ^ . -11^. j is prepared from

the last-described compound by the method given above for the pre-
paration of the stereoisomeride ; it is also formed when ethyl
methylsynglyoximecarboxylate is treated in ethereal solution with
acetic chloride. It is a micro-crystalline powder, melts at 119—120°,

is readily soluble in ether and alcohol, sparingly so in cold water, and
is converted into ethyl methylamphiglyoximecarboxylate when boiled

with water. The diacetyl derivative, moreover, dissolves in alkalis

with a reddish colour, from which acids precipitate ethyl methylsyn-
glyoximecarboxylate.
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Hydroximidosynoxazolone (see above) is obtained when methyl-

synglyoximecarboxylic acid is treated at the ordinary temperature

with hydrogen chloride, mere exposure of the latter to the acid

vapours of the laboratory being sufficient to bring about the change ;.

it crystallises in leaflets of the formula C4H4N2O3 + -JHaO, loses its

water of crystallisation at 100°, melts at 132°, and is readily soluble in

water, alcohol, and ether, very sparingly so in benzene. Its aqueous,

solutions have an acid reaction, and it forms salts with alkalis and
ammonia, the solutions of which are red ; the neutral solution of the

ammonium salt gives, with copper acetate, a brown, and with lead

acetate a red, coloration, with silver nitrate a brick-red precipitate,,

but no alteration with either mercuric nitrate or ferric chloride.

Acetic anhydride, at the ordinary temperature, acetic chloride, and
hydrochloric acid have no action on it. Hydroximidosynoxazolone
may be regarded as the inner anhydride of methylamphiglyoxime-

carboxvlic acid, ' 1 ^.^-^ 'I ^-n- j which cannot be isolated in the

free state ; for example :—When the first-named compound is treated

with an excess of alkali, the red colour at first formed quickly
vanishes, and the neutralised solution gives, with mercurous nitrate,.

a white precipitate, and with ferric chloride a brown coloration ; also

a dark green coloration with copper acetate, a yellow precipitate with
silver nitrate, and a white precipitate with lead acetate. As these

reactions taken together differ from those exhibited by solutions of

either the syn-acid or hydroximidosynoxazolone, they may be taken
as indicative of the presence of the amphi-acid. When, however, the
above-mentioned, colourless, alkaline solution is ever so carefully

neutralised, under all circumstances, hydroximidosynoxazolone is

obtained on extraction with ether.

When methylsyngloximecarboxylic acid is dissolved in acetic an-

hydride, a white, monacetyl derivative is formed ; this dissolves in

alkalis with a rose colour, undergoing hydrolysis, and melts at 150"

;

its configuration and constitution were not determined.

X, .... , . .
Ph-C-C(NOH)-CO

, ,

Hydroximidophenylsjnoxazolone, ji ' , has been pre-

prepared by Claisen and Zedel (Abstr., 1891, 468) and by Hantzsch
{ibid., 740), and described in each case as phenylisoxazolone.

Jrhenylamphiglijoximecarboxytic acid, M
-U ntr ^ -'' ^® ^

labile compound, but the existence of its salts is indicated as follows :

—

When hydroximidophenylsynoxazolone is dissolved in an excess of
aqueous sodium hydroxide and the solution allowed to remain and
carefully neutralised, a colourless solution is obtained, that of the
oxazolone salt being red ; this solution gives, with copper acetate, a
blackish-brown coloration, with lead acetate a white precipitate, and
undergoes no alteration on addition of mercuric chloride. On
acidification and extraction with ether, the acid is obtained, but soon
undergoes conversion into hydroximidophenylsynoxazolone.

P7 7 7 • 7 7- -^ ^^''9 C-COOH ...
JrhenyLsynglyoximecarboxylie acid,

-M- nxr urk ij- ^^'—
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The following evidence of the existence of this acid was obtained :

—

When hydroximidophenylsynoxazolone is dissolved in boiling aqueous
sodium carbonate, the solution, on neutralisation, gives, with lead

acetate, a white precipitate, with copper acetate a bright green colora-

tion, and with mercuric chloride neither precipitate nor coloration.

On acidifying the solution and extracting it with ether, jphenyl-

, , ,. ., C-Ph-C-COOH . . , , J ^^
uzoxazolecarboxylic acid, U ^ -U- » is isolated, it crystallises

in white, rhombic tables, melts at 110°, and is readily soluble in

water, alcohol, and ether, but almost insoluble in benzene. It has all

the properties of a carboxylic acid, forms colourless salts, gives no
noticeable reactions with copper and lead acetates, but with silver

nitrate and mercuric chloride, white precipitates ; the methyl salt melts

at 35^ A. R. L.

Action of Magnesium Acetate on Magnesium Oxide and on
Lead Oxide. Bj Kubel (Arch. Pharm., 230, 173—182).—More
than one deodoriser consists of a mixture of magnesium acetate solu-

tion with magnesium oxide, but the quantity of the oxide which
actually dissolves in the solution is very small, and whether a basic

magnesium acetate is formed is undecided. Lead oxide readily dis-

.solves in a solution of magnesium acetate, tribasic lead acetate,

2PbO,Pb(C2H302)2, being thereby formed. The solution is readily

precipitated by carbonic anhydride, with the production of white lead.

Silver nitrate gives a yellow precipitate with the solution
;
potassium

iodide gives a white precipitate, which becomes yellow after a time
;

chlorine-water gives, after a time, a brown precipitate of lead per-

oxide. According to the author, ordinary basic lead acetate solution

contains only bibasic lead acetate, together with the normal salt.

When a 10 per cent, solution of magnesium acetate is boiled with 7

per cent, of lead oxide, and set aside for some hours until the excess
of tribasic lead acetate has separated, the liquid still contains 4 per
cent, of lead oxide ; this forms a ready method of preparing a solution

of such strength. A. Gr. B.

Constitation of Ethyl Sodacetoacetate. By A. Michael (J. pr.
Chem. [2], 45, 580—590).—Nef (this vol., p. 145) says that the
action of ethyl sodacetoacetate on ethyl chlorocarbonate gives rise

to the formation of ethyl acetylcarbintricarboxylate, together with
ethyl acetomaionate, and regenerated ethyl acetoacetate. This reac-
tion has already been studied by the author (Abstr., 1888, 1054), who
found that the product is almost entirely ethyl carbethoxacetoacetate,
only a little ethyl acetomaionate being formed at the same time.
With phenylhydrazine acetate, ethyl carbethoxacetoacetate yields

phenylmethylpyrazolone and a substance which melts at 80—81°;

with free phenylhydrazine, no water or ethyl acetoacetate was formed,
as Nef (loc. cit.) states to be the case with his compound, but the sub-
stance which melts at 80—81" and two oils, one acid and the other
neutral, were isolated.

1
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The action of ethyl ciilorocarbonate on ethyl sodethylacetoacetate

yields, as the main product, ethyl carhethoxethylacetoacetatej

COOEt-O-CMeiCEt-COOEt

;

this boils at 146° (20 mm.), and is converted by solid sodium ethoxide
into ethyl acetoacetate, ethyl carbonate, and sodium carbonate ; with
phenylhydrazine it yields the substance which melts at 80—81° (see

above). A compound, C0Me'CEt(C00Et)2, isomeric with the one
just described, is obtained by the action of acetic chloride on ethyl

sodethylmalonate ; it boils at 137° (20 mm.), and is converted by
sodium ethoxide into ethyl ethylmalonate, ethyl acetate, and sodium
acetate; with phenylhydrazine, it forms the compound NaHgPh'COMe

;

with phenylhydrazine acetate in dilute alcohol, the hydrazone,
N2HPh:CMe-CEt(COOEt)2 (m. p. 43—44°), is formed. The methyl
derivatives, corresponding to the two above-mentioned ethyl deriva-

tives, boil at 137° and 131—131'5° (20 mm.) respectively, and are

prepared in a similar manner.
Some remarks on the formation of pyrazolones follow, involving

the citation of experiments, the details of which are shortly to appear.

The author points out that ISTef's statements that ethyl ethylaceto-

acetate in ethereal solution is not reduced by sodium and that the

calculated amount of hydrogen is evolved are incorrect, only some five-

sevenths of the calculated hydrogen being actually obtained. Nef
also states that ethyl malonate which has been dried by silicon chlor-

ide is not attacked by sodium ; the fact being that both a silicon

derivative and also hydrogen chloride are produced, and the latter

attacks the sodium. A. G. B.

Action of Iodic Acid on Lsevulinic Acid. By A. Angeli and
A. Chiussi (Ber., 25, 2205—2208).—The authors have obtained an
acid which they believe to be diiodacetoacrylic acid.

Diiodacetoacrylic acid, C5H4I2O3, is obtained by adding pure laevu-

linic acid (9 grams) to a boiling solution of iodic acid (7 grams) in

water (30 c.c); a vigorous reaction takes place, and, on cooling, the

product separates as a bright yellow, crystalline compound. It

crystallises from boiling acetic acid in large, yellow scales, decom-
poses at 150—160° with evolution of iodine, is insoluble in water,

ether, benzene, and chloroform, easily soluble in alcohol, ethyl acetate,

and acetic acid, and decomposes in solution in the light, or on heat-

ing, with evolution of iodine. When treated with an alkaline carbonate,

it yields iodoform and a new acid which has not been further ex-

amined. When treated with hydriodic acid, it is decomposed and yields

acetoacrylic acid, CHAciCH-COOH.
The oxime of moniodacetoacrylic acid, CgHsIOalNOH, is obtained

when the above diiodo-acid, dissolved in alcohol, is warmed oti the

water-bath with twice the quantity of hydroxylamine hydrochloride.

It melts at 155" with decomposition, and, by the further action of

hydroxylamine, yields acetoacrylic oxime.

Acetoacrylic oxime, C5H7NO3, is best obtained by adding the diiodo-

jicid to a boiling, aqueous solution of hydroxylamine hydrochloride

;

iodine is evolved, and, on decolorising the mixture with sulphurous acid
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and extracting with ether, a solid, colourless product is obtained. It

melts at 189°, with evolution of gas, has acid properties,- is easily soluble
in alcohol and warm water, less so in cold water, ethjl acetate, benzene,
and chloroform, and reduces Fehling's solution. The monacetate,.

CgHgNOsAc, melts at 143°. This acetoacrylic oxime is not identical

with the oxime prepared directly from acrylic acid by Wolff. The
latter melts at 206", and its acetate at 155°. The oxime melting at
189° is converted by boiling with water into the higher melting
isomeride. The authors put forward the following formulae for these
two compounds :

—

Me-C-CH:CH-COOH , Me-C-CH:CH-COOH
OH-K

""^
il-OH

M. p. 189°. M. p. 206°.

E. C. R.

So-called Isoarabinic Acid. By C. Scheibler and H. Mittelmeier
(i?er., 25, 1964—1966).—The authors have repeated Ballo's experi-

ments ( Abstr., 1889, 693), and arrive at the conclusion that the so-called
" isoarabinic acid " there described is not a compound related to the
carbohydrates. The acid, prepared according to Ballo's directions by
the action of ferrous sulphate on tartaric acid, was converted into

the calcium salt, and thence into the potassium salt. A determina-
tion of potassium in the latter gave K = 18*o8 per cent., whereas
Ballo found K = 19"15—19*5 per cent. To prepare the free acid, a
solution of the potassium salt was treated with lead acetate, and the

precipitate collected ; the filtrate gave a further precipitate on the addi-

tion of basic lead acetate. Both precipitates were suspended in water,

and decomposed by a current of hydrogen sulphide, the filtrates being
concentrated, when, instead of an amorphous acid, in both cases crys-

talline substances separated, which proved to be tartaric acid. The
authors find, moreover, that when potassium " isoarabinate " is dis-

solved in water, and heated on the water-bath with potassium hydr-
oxide, ordinary potassium tartrate separates on allowing the solution

to remain. Ballo's work can neither be regarded as a contribution
to the part played by the iron present in chlorophyll, nor as a
support to Liebig's theory of the formation of sugar in plants.

Since the so-called "isoarabinic acid " bears not the slightest resem-
blance to arabic acid, it is desirable to rename it. A. B. L.

Derivatives of Sebacic Acid. By B. D. Phookan and F.
Keafft (Ber., 25, 22b2~226^).—Sehacamide,

CONH2-[CH2]8-CO^H2,

is obtained when pure pulverised sebacic acid is mixed with phos-
phoric chloride (2 mol. props.) at the ordinary temperature, and
the oily product slowly added to well cooled aqueous ammonia. It

is insoluble in water, and only sparingly soluble in alcohol ; it crys-
tallises from isobutyl alcohol in minute crystals melting at 208°. On
distilling the amide (100 parts) with phosphoric chloride (208 parts),

sebaconitrile CsHi6(CN)2, a liquid having a faint fluorescence, a
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characteristic penetrating odour, and boiling at 199—200° (15 mm.),
is produced. When the nitrile (100 grams) is dissolved in absolute

alcohol (2 kilos.), and sodium (350 grams) added, decamethj/lene-

diamine, C8Hi6(CH3*NH2)2, is formed ; the product is acidified

with hydrochloric acid, and, after concentrating, the precipitated

sodium chloride is removed, the filtrate evaporated to dryness, the

residue dissolved in alcohol, and the hydrochloride precipitated with
ether. The base is obtained by heating the hydrochloride with con-

centrated alkali ; it melts at 61"5°, and boils at 140° (12 mm.). When
the hydrochloride is heated at a high temperature, or sublimed under
diminished pressure, it decomposes into ammonium chloride and
decamethyleneimine hydrochloride. The free hase, C10H20NH, of the

latter is a liquid of a faint, ammoniacal odour boiling at 104-—105°

(16*5 mm.) ; it forms a nitroso-compound which boils at about 160"

(15 mm.), and gives Liebermann's reaction. A. E*. L.

Ethyl Dioxosuccinate. By R. Anschutz and E. Parlato (Ber.,

25, 1975—1980).—The authors having found, on analysing the so-

called ethyl dihydroxytartrate (Abstr., 1891, 725), that it has the
formula COOEt'CO'CO'COOEt, propose to name it ethyl dioxosuc-

cinate ; it is an orange-yellow liquid of a not unpleasant odour, having
a sp. gr. d 20''/4° = 1"1873, and boiling without decomposition at

115—117° under a pressure of 12 mm., or at 233—234° with slight

decomposition at the ordinary pressure, the distillation being
usually conducted in a current of hydrogen. A bye-product, boiling

at 208—212° (12 mm.), was separated during the rectification. When
treated with water (2 mols.), ethyl dioxosuccinate is converted into a

colourless liquid, which is perhaps ethyl tetrahydroxysuccinate ; after

drying over calcium chloride and distilling under a pressure of

12 mm., it gives off water at 70—75°, and is reconverted into ethyl

oxosuccinate. A compound, Ci8Hi6ll^403, melting at 154°, and identical

with that described by Wislicenus and Scheidt (this vol., p. 458), is

obtained when ethyl dioxosuccinate is heated on the water-bath with
phenylhydrazine and water. It is also produced when the dihydr-

azone (m. p. 120°
; loc. cit.) is boiled with glacial acetic acid.

A. R. L.

Action of Ethyl Salts of Unsaturated Acids on Ethyl
Sodiocyanacetate. By P. T. Muller (Compt. rend., 114, 1204

—

1207).—When ethyl fumarate and ethyl sodiocyanacetate, in molecular
proportion, are heated in presence of excess of alcohol, ethyl sodio'

cyanotricarballylate, COOEt'CH(CHNa-COOEt)-CH(CN)-COOEt, is

obtained as a colourless oil which boils at 180—190° under a pres-

sure of 15—20 mm.
When this is treated with dilute sulphuric acid, it yields a liquid,

ethyl cyanotricarballylate, C00Et-CH(CH2-C00Et)-CH(CN)-C00Et,
which, when boiled for several hours with hydrochloric acid, is

decomposed, yielding carbonic anhydride, tricarballylic acid, alcohol,

and ammonium chloride. It is the a-derivative, and is isomeric with
the yS-derivative obtained by Haller and Barthe by the action of ethyl

monochloracetate on ethyl cyanosuccinate.
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Citranonic acid under similar conditions yields ethyl methyl-cc-cyano
tricarhallylate, COOEt-CMeCCHa'COOEtVCHCCNj-COOEt, which
boils at about 190° under a pressure of 15 mm. When saponified
with hydrochloric acid, it yields /:J-methyltricarballylic acid. Like its

homologue, ^-methyl-a-cyanotricarballylic acid is soluble in alkalis

C. H. B*.

Naphthenes and their Derivatives in the General System of
Organic Compounds. By V. Markovnikoff (/. pr. Ghem. [2], 45,
561—580).—The first part of a review of our knowledge of the
naphthene and naphthylene hydrocarbons. Inasmuch as they differ

in many respects both from the aliphatic and aromatic hydrocarbons,
the author regards them and their derivatives as constituting a third

general class of organic compounds (compare Abstr., 1884, 1276

;

1887, 922). A. G. B.

Tribromonitrobenzene. By C. L. Jackson and W. B. Bentley
{Amer. Ghem. J., 14, 363—366).—Tribromonitrobenzene (5 grams)
was dissolved in benzene, mixed with an alcoholic solution of sodium
ethoxide (1 gram of sodium), heated on the water-bath for some time,

and then left at a temperature a little above the ordinary for several

hours ; the liquid was filtered, water and dilute sulphuric acid were
added, and the benzene separated ; the aqueous portion was then washed
with ether, and the residue from the evaporation of this was mixed
with that from the benzene, and crystallised from alcohol. Analysis
proved this substance to be dihromonitrophenetoil, N02*C6H2Br2*OEt

;

it crystallises in bundles of white prisms, turns brown in air, and
melts at 91°; it is very slightly soluble in water, light petroleum,
cold glacial acetic acid, and cold alcohol, and freely soluble in benzene,
chloroform, acetone, carbon bisulphide, ether, hot alcohol, and hot

glacial acetic acid ; it distils with steam. The reaction between tri-

bromonitrobenzene and sodium methoxide appears to yield dibromo-
nitranisoil.

Tribromonitrobenzene is more stable than tribromodinitrobenzene

and tribromotrinitrobenzene, the former of which reacts with sodium
ethoxide in the cold to produce bromodinitroresorcinol ethyl ether,

whilst with the latter a more deep-seated reaction occurs. Aniline,

which readily forms anilido-derivatives with the dinitro- and trinitro-

derivatives, is without action on tribromonitrobenzene.

A. G. B.

Synthesis of Dihydroparaxylene. By A. v. Baeyer (Ber., 25,
2122-2123; compare this vol., pp. 833 and 1074).—When ethyl

sodiosuccinosuccinate is treated with methyl iodide, an oil, insoluble

in dilute alkalis, and boiling at about 192° (14 mm.), is obtained ; the

distillate solidifies, forming crystals which melt at 72*5° and have the

composition of an ethyl dimethylsuccinosuccinate. Inasmuch, however,
as this compound gives a phenylhydrazone (m. p. 207°), it may
be regarded as etliyl dimethyldiketohexamethylenedicarboxylate,

COOEt-CMe<^Q.^^^>CMe-COOEt.
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The compound, when treated with dilate sulphuric acid, behaves
in a manner analogous to ethyl succlnosuccinate, already described
(loc. cit.j p. 833), a dimethyldiketoTiexamethijlene melting at 93°

being formed ; this, on reduction, yields a dihydroxy-compound {di-

methylquinitoV) in the form of a syrup. The dibromide,

obtained from the latter, if heated with quinoline, gives a di-

hydroxylene which is in all probability represented by the formula

CMe<^^ ^^>CMe. This boils at about 133—134° under a

pressure of 720 mm., has the odour of oil of turpentine, changes
the colour of permanganate to brown, gives a crystalline bromo-
additive product when treated with bromine water, and decolorises-

a solution of bromine in chloroform, with evolution of hydrogen
bromide. It solidifies in crystals after a while, and gives a yellowish-

red colour with alcoholic sulphuric acid ; a crystalline nitrosite could
not be obtained. It is not possible to decide from these properties
whether the dihydroxylene is identical with one of the known
terpenes, but, since it behaves as a terpene, the synthesis of the
members of the limonene series is to be regarded as a solved problem.
The preparation of terpenes derived from cymene can be accom-
plished by introducing methyl and isopropyl groups into ethyl
succinosuccinate.

The author is now studying the action of ethylene bromide and
methylene iodide on ethyl sodiosuccinosuccinate. Cantharene is.

probably a derivative of orthoxylene. A. R. L.

Mechanism of the Formation of Tricyanides from Nitriles
and Acid Chlorides in the presence of Aluminium Chloride.
By P. EiTNER and F. Kkafft (5er., 25, 2263—2269).—When a mix-
ture of benzoic chloride and aluminium chloride (1 part of each) and
benzonitrile (2 parts) is heated for eight hours and then triturated

with chloroform, lustrous, prismatic crystals of the compound
C0Ph-N:CPh-N:CPhCl,AlCl3 rise to the surface of the liquid. The
compound is very hygroscopic, and dissolves in alcohol with the

formation of imidodibenzamide (m. p. 104°) and ethyl benzoate;.

when, however, the solution is treated with ammonia, a small

quantity of kyaphenine (triphenyl tricyahide) is obtained. The latter

fact led to the discovery of the following method of preparing
kyaphenine :

—

Benzonitrile (15 parts), benzoic chloride (8 parts), and well-dried,

pulverised ammonium chloride (9 parts) are mixed, and coarsely

pulverised aluminium chloride (8"5 parts) added to the mixture at 0°

with agitation; after 1—2 hours, the aluminium chloride dissolves,

the liquid is heated in an oil-bath for 24 hours at a temperature
gradually increasing from 90° to 140°, and finally maintained at

140—150° for a time ; hydrogen chloride is evolved, and the product,

which solidifies on cooling, is poured into ice-cold water, collected^

washed successively with hydrochloric acid, water, and ether, and
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subsequently witli sodium hydroxide, water, and cold alcohol, when
kyaphenine, to the extent of 60 per cent, of the theoretical amount,
remains.

In the formation of tricyanides from nitriles, acid chlorides, and
aluminium chloride in the absence of ammonium chloride, the nitrile

probably undergoes conversion into the amide or ammonium salt by
means of the water present in the crude reagents, and this view finds

support in the fact that when pure materials are employed, very little

tricjanide is produced, whereas a large yield is obtained when a small

quantity of water vapour is passed into the mixture.

In the preparation of methyl diphenyl tricyanide (Abstr., 1890,

1252), a yellow, crystalline bye-product is obtained, which yields the

tricyanide, and not, as in the above-mentioned case, a dicyanide, on
treatment with water. This compound appears not to be an inter-

mediate one in the reaction, and it is formed when aluminium chloride

(1 part) is dissolved in acetic chloride (15 parts) at 0° and methyl
diphenyl tricyanide added.

The question of the formation of methyl diphenyl tricyanide is still

an open one. The authors do not regard the explanation offered by
Pinner (this vol., p. 1110) as impossible, bat they point out that the

benzoyl benzamidine obtained by the latter cannot be an intermediate

product of the synthesis, but must result from the decomposition of

an intermediate product. A. E,. L.

Monosodium Catechol. By de Forcrand (Compt. rend., 114,

llQo—1197).—Sodium (1 equivalent) is dissolved in a cold alcoholic

solution of catechol (1 equivalent) in an atmosphere of hydrogen.

When solation is complete, the alcohol is dissolved off, and the residue

is heated at 120—125° in an atmosphere of hydrogen until quite dry.

The monosodium catechol thus obtained is white and crystalline, but

rapidly becomes grey when exposed to air, and by prolonged ex-

posure to air or oxygen becomes black.

Heat of dissolution at 15—20° = +1*29; heat of dissolution of

catechol —3-46 Cal.

CeHeOa + l^aaO develops + 5'96 Cal.

CeHeOa sol. + Na sol. = H gas +
CsHsNaOa sol „ +44-29 „

CeHgOs sol. + NaOH sol. = H2O sol. +
CeHaNaOo.sol „ +12-42 „

These numbers are higher than the corresponding values for phenol,

and it would seem that in the case of the polyhydric phenols there is

an exaggeration of the apparent value of the first phenolic function,

similar to that already observed in the case of the polyhydric alcohols.

Moreover the difference between the value of the first function in the

case of methyl alcohol and glycol (5-81 Cal.) is practically the same as

the corresponding difference between phenol and catechol (5-19 Cal.).

C. H. B.

Sodium Resorcinol and Sodium Quinol. By de Forcrand

'(Com;pt. rend., 114, 1370—1373).—The method employed for the
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preparation of the sodium compounds of resorcinol and quinol was
similar to that adopted in the case of the corresponding compound of
catechol (preceding abstract). They are more soluble in alcohol than
the catechol compound, and are more rapidly affected by exposure to

air. They also retain alcohol more tenaciously, and the resorcinol
compound is very hygroscopic.

Heats of dissolution of the two phenols at 20°, resorcinol — 3'79

Oal., quinol — 4'42 Cal. ; heats of dissolution of the sodium com-
pounds, resorcinol +8*82 Cal., quinol +7-01 Cal.; heats of neutralis-

ation by sodium hydroxide in dilute solution, resorcinol +8'23 Cal.^

quinol + 7'50 Cal. It follows that

—

CsHeOa sol. + Na sol. = H 1 .,/ resorcinol +38-70 Cal.
gas + CeHs^aOo. sol / ^^^^^^P^

\ quinol +39-15 „

CeHgOa sol. + NaOH sol. = ^1

? resorcinol + 6-83 „
H3O sol. + CeHsNaOa sol. . / " \ quinol + 7-28 „

These numbers are practically identical for the two isomerides, and
agree with the corresponding numbers for phenol. Combining these

results with those obtained in the case of catechol (loc. cit.), it is

evident that when the two hydroxyl groups are in the meta- or para-

positions, the first phenolic function has practically the same value as

in ordinary phenol, but when the hydroxyl groups are in the ortho-

position there is an apparent exaggeration of the thermal value of

the first phenolic function analogous to that observed in the case of

glycol.

It is noteworthy that catechol gives the highest number for the

heat of neutralisation in the solid state, but the lowest number when
the compounds are in dilute solution. This difference may be due to

the greater energy with which the sodium salts of resorcinol and
quinol combine with the water. C. H. B.

Bimetallic Derivatives of Dihydric Phenols. By de Fok-
CRAND (Compt. rend., 114, 1434—1437).—The bimetallic derivatives

were prepared in the same way as the mono-derivatives, using, of

<3ourse, two equivalents of sodium (preceding abstracts).

Disodium catechol is colourless in hydrogen, but when exposed to

air becomes first grey, then black, and deliquesces. The resorcinol

•compound becomes brown, and deliquesces very rapidly in moist

air. The quinol compound is slightly coloured, even in hydrogen,

and when exposed to air becomes dark blue, and finally black.

Heat of dissolution at 20°, catechol compound +12"'i9 Cal., resorcinol

compound +20*51 Cal., quinol compound +2070 Cal.

Catechol. Resorcinol. Quinol.

NaOH diss. + CeHsNaOa
diss develops + 1*48 + 7-10 + 6*18 Cal.

Na2 sol. + CeHeOa sol..

.

„ +78-05 +77'19 +74-72 „

Na sol. + CeHsNaOa sol. „ +33-76 +38-49 +35-57 „

In the case of catechol the total value is 78 05 Cal., and the mean
value +39025 Cal., which is identical with the value for ordinary

phenol. The relation between phenol and catechol is, therefore, the

VOL. LXU. 4 I
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same as between methyl alcohol and glycol. There is an exaggeration
of the apparent thermal value of the first phenolic function, and a
corresponding reduction of the value of the second function, due to

intramolecular combination between the free second function and
that in which the substitution of the metal has already taken place.

In the case of catechol this combination develops +5*26 Cal., and in

the case of glycol +567 Cal. when liquid, and 4"34 Cal. when solid.

The thermal values of the two functions of resorcinol are practically

identical, but each value, as well as the mean +88"6, is distinctly

lower than +39, and the difference is greater than the error of

experiment. It follows that the separation of the two C'OH groups-

by a CH group not only reduces the energy of intramolecular com-
bination, but also reduces the mean energy of the phenolic function.

Quinol behaves partly like catechol and partly like resorcinol.

The difference between the apparent values of the two functions-

+ 39'15 Cal., +35*57 Cal., indicates intramolecular combination, re-

sulting in a development of +I'79. The mean value of the phenolic
function +37'36 Cal. is even lower than in the case of resorcinol.

The value of the phenolic function is only constant when the two
OH groups are contiguous, and it diminishes as the separation of the

OH groups by hydrocarbon groups becomes greater and greater.

Colson has shown that the heats of neutralisation of the three
pbthalic acids are as follows : ortho- +53'99 x 2,meta- +52*23 X 2,

para- +51'68 X 2; and Massol has shown that similar and greater
differences are observed in the case of bibasic organic acids derived
from paraffin. C. H. B.

Action of Chlorine on Phenols. By T. Zincke (Ber., 25^
2219— -2236).—A continuation of the study of the products obtained
from the so-called heptachlororesorcinol (Abstr., 1891, 691).
The acid C6H2CI8O2 (loc. cit.) is conveniently prepared by adding

a dilute solution of bleaching powder to one of the heptachlorores-
orcinol in a little glacial acetic acid, and subsequently dilute hydro-
chloric acid, when it separates. The following experiment show^s
that it is trichloraceto2:)entachlorobutyric acid. When the acid is

dissolved in an excess of cold, aqueous soda, and the solution, after

a time, acidified with hydrochloric acid, chloroform separates,

and pentachloroglufaric acid, CHCl(CCl2*COOH)2, is obtained on
extracting the aqueous portion with ether. The latter crystallises in
small, white needles, containing 1 mol. HgO, is readily soluble in

water, alcohol, and ether, but only sparingly so in light petroleum

;

when dried at 100°, it melts at 165°. The methyl salt melts at 61—62°.
The acid CeHaCl^BrOa, w^hen treated in an analogous manner, yields

dichlorobromomethane and pentachloroglutaric acid.

When tetrachlorodiketojDentamethylene (loc. cit.) is treated in a
fused condition with dry chlorine at 200° for 2—3 hours, and the
product distilled, percJiloro-^-acetoacrylic chloride,

ccis-co-cci:cci-coci,

passes over at 149—150° under a pressure of 17—20 mm. The corre-

sponding acid, CCla'CO-CCKCCbCOOH, is obtained when the chloride
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is heated with dilute hydrochloric acid at 130—140° ; it is also

formed when the tetrachlorodiketopentamethylene is heated in a

sealed tube at 150—160° for some hours with finely-powdered man-
ganese peroxide (1 raol. prop.) and the calculated quantity of hydro-

chloric acid. It crystallises from light petroleum in small, white

needles or leaflets, melts at 83—84°, and is readily soluble in alcohol,

ether, and benzene ; it also crystallises from hot water with 1^ mols.

H2O. Both the acid and the chloride dissolve in sodium hydroxide

solution, with the formation of chloroform and dichloromaleic acid

(m. p. 118—119°). The amide, G.ChO^-^B.^, formed when the

chloride is carefully treated in the cold with concentrated aqueous
ammonia, avoiding excess, crystallises from hot water in colourless,

translucent tablets melting at 85—86°, or from benzene in prisms

which effloresce on exposure, and then melt at 143°. The anilidey

CsClsOo'NHPh, obtained when aniline (2 mols.) is added to a solu-

tion of the chloride in glacial acetic acid, crystallises from dilute

alcohol in white, silky needles, melts at 182—183°, and dissolves in

sodium hydroxide solution with decomposition. The corresponding

paratoluidide melts at 192—193°. When the above-described acid

chloride is dissolved in glacial acetic acid, and the solution heated on
the water-bath with an excess of aniline, a compound separates, which
crystallises from benzene in red needles, and melts at 229° ; whilst on
adding water to the filtrate a compound is obtained crystallising from
alcohol in the form of yellow nodules melting at 146—147°. These
substances are, perhaps, represented by the formulas

NHPh-C-CO-NPh ^ NHPh-C-CO-NPh
II I and II I

NHPh-C-CO-CO IS-HPh-C-CO-CiNPh

respectively. Two similar compounds, melting at 196° and 152°, are
obtained from the chloride and paratoluidine.

On dissolving the amide, CsClsOg'NHa (see above), in alcohol, and
boiling the solution with aniline, the chief product is a compound
which crystallises from alcohol in orange, rhombic leaflets, and melts at

nn-.o .. ... .. • ^.^ NHPh-C'CO-NH
221 ;

Its constitution is possibly
^HPh-C-CO-C-I^Ph

The compound CsClgOa, previously described {loc. cit.), is obtained
when the acid chloride CsCleOa (see above) is heated for 8—10 hours
in a sealed tube at 200° with phosphorus pentachloride. It is a colour-
less, highly-refracting oil, boils at 153—154° (12—15 mm.), and is

extremely stable, being only attacked by alcoholic potash on boiling
with it for a day, when it yields dichloromaleic acid. As already
stated {loc. ci7.), the compound is decomposed by the continued action of
phosphorus pentachloride into hexachlorethane and an oil, C3CI4O ; the
latter appears, however, to be a solution of hexachlorethane in the
unattacked substance. The above facts harmonise best with the

rtpi PPl
constitution CCl3< M for the compound. A. R. L.

Phenylene Oxide. By W. Vauijel {J.pr. Ghem. [2], 46, 51—53).—Marker {Annalen, 124, 249) stated that he had obtained phenylene
4^2
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oxide, C6H4O, by the destructive distillation of salicylosalicylic acid.

Goldschmidt {Jahresherichte, 1883, 1137), liowever, failed to recognise

it among the products, and the author has also failed to prepare it,

not only by the method indicated, but also by heating the dibromo-
benzenes with zinc oxide, resorcrinol with phosphoric anhydride, and
hydroquinone with the same dehydrating agent.

Kekule's formula for benzene will only admit of the existence of

one phenylene oxide, for it can only be conceived of as being the

anhydride of orthodihydroxybenzene, in which the hydroxyls are

adjacent. According to the author's formula for benzene (Abstr.,

1891, 1343) it is quite possible for a para- or meta-dihydroxybenzene

to yield phenylene oxide. Nor would such a renction be particularly

out of the common, for it is known that, pariodophenol yields res-

orcinol when melted with an alkali (Abstr., 1888, 262), and the same
seems to be true of orthiodophenol above 2oO° (Schall, Ber., 16,

1897; Abstr., 1883, 1109). If mutual attraction and ability to shift

their positions be allowed to the substituting groups in a benzene

derivative, the formation of phenylene oxide as an intermediate

product in these reactions is to be expected. A. G, B.

Oxidation of Bisecondary Pentethylphloroglucinol by means
of Uncombined Oxygen. By B. C. Ulrich {Monatsh., 13, 245—

•

251).—When pentethylphloroglucinol was allowed to remain for from
four to six weeks in a flask containing uncombined oxygen and ex-

posed to light, decomposition occurred (compare Herzig and Zeisel,

Abstr., 1888, 247 and 966, and Spitzer, Abstr., 1890, 1110), with the

formation of carbonic anhydride, propionic acid, tetrethylacetone, and
a small quantity of diethylmalonic acid. When the oxidation was
induced by alkaline permanganate, a volatile acid (in all probability

propionic acid), was the chief product, but a small quantity of a

heavy neutral oil of the formula CisH eO,., boiling at 275—285°, was
also formed. This oil must be regarded as the triketone

CHEt2-CO-CEt2'CO-COEt,

since, on further oxidation, it gave, as was expected, a mixture of

tetrethylacetone and propionic acid. Tefrethylacetone, CnH220, thus

obtained, was volatile in a current of steam, boiled at 200—205°

(uncorr.), had a characteristic but not unpleasant odour, and did not

form a compound with hydrogen sodium sulphite. G. T. M.

Formation of Diphenylamine from Orthobromobenzoic
Acid. By A. Heidenreich and V. Meyer (Ber., 25, 2188—2189).—
It has been shown that the bromine is eliminated from orthobromo-
benzophenone by an alkaline solution of hydroxylamine, and that the

oxime of this ketone gives up its bromine when treated with soda.

The authors have found that the bromine of orthobromobenzoic acid

can also be eliminated by alkalis.

Wiien the brumobenzoic acid is heated with aqueous ammonia in a

sealed tube, action takes place at 180°, and is easily completed at

200°. With alcoholic ammonia, the action takes place at 130°. The
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product contains only a veiy small quantity of anthranilic acid, but
somewhat notable quantities of salicylic acid and diphenylarnine ; the
latter floats on the aqueous solution as an oil, and is easily separated

by steam distillation. The authors believe that the diphenylamine is

produced throuej-h a diphenylaminecarboxylic acid ns represented by
the equation NH3 + 206H4BrCOOH = 2HBr + NHCCeHi-COOH)^
= 2CO2 + NHPha, and on examining the aqueous solution they
obtained evidence of the presence of a diphenylaminecarboxylic acid.

Orthobromobenzoic acid is not so easily attacked by other bases as

by ammonia, and when boiled for one hour with aniline, the bromine
was not eliminated. E. C. R.

Schiff's Bases. By W. v. Miller, J. Plochl, and others (Ber.,

25, 2020—2071).—Schiff's bases, derived from aromatic aldehydes,

have a similar constitution to benzylidenaniline, PhNiCHPh, which
serves as the type of these compounds. Most of them are well

characterised compounds, and very many have been prepared. Of
the bases derived from the fatty aldehj^des, a smaller number are

known, and only a few of these are well characterised compounds.
The authors have prepared Schiff's ethylidenaniline (Annalen, 210,

118), the valeraldehydaniline of Lippmann and Strecker (Ber., 12,

74), and the anhydroformaldehydanilino (m. p. 140°) of Tollens (Ber.,

17, 657) and Pratesi {Gazzetta, 14, 851).

The molecular weight of these compounds is not yet determined
with certainty. The authors, employing Raoult's method, obtained

results pointing to the treble formula for anhydroformaldehydaniline^

and to the double formula for anhydrovaleraldehydaniline and acet-

aldehydaniline. Whilst, however, anhydroformaldehydaniline and
anhydrovaleraldehydaniline behave in their reactions like the simple

base, and are easily split into the same, acetaldehydaniline and
propylaldehydaniline behave in an entirely different manner; for

they yield acetyl, benzoyl, and nitroso-corapounds, and therefore con-

tain an imido-groLip. Also they unite with bromine and are easily

converted into quinoline derivatives. The authors assign to acet-

aldehydaniline the constitution NPhlCH-CHa'CHMe-NHPh, and to

propylaldehydaniline the constitution NPhlCH-CHMe-CHEt-NHPh.
When heated with hydrochloric acid, aniline is eliminated, and the

former yields quinaldine, the latter a-ethyl-/3-methylquinoline.

A similar polymerisation of the simple base into a bimolecular

form of a secondary characber has only been observed in the case of

the anilide of isobutaldehyde, and then only partially. In all other

cases the polymerisation takes place without influencing the tertiary

character of the bases. Those bases are obtained in their unpoly-

merised form as oils when formed in the cold, but if allowed

to remain for some time they polymerise and become solid. The
authors were unable to obtain isomeric forms of the condensation

product of aldehyde and aniline as described by Schiff (Annaleriy

Suppl., Bd. 3, 346).

The authors have examined the behaviour of these compounds
towards hydrogen sulphide, reducing agents, and hydrocyanic

acid. An easy method of obtaining the nitriles is to dissolve the
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amine in ether, add hydrocyanic acid, and then gradually add the
aldehyde.

Most of Schiff's bases easily combine with hydrocyanic acid,

many of them with avidity. The anilide of acetylcarboxylic acid is

an exception, and the reaction takes place with difficulty in the case
of the anilide of benzoin. The authors have also examined the
behaviour of hydrazones and oximes towards hydrocyanic acid, and find

that the hydrazones and oximes of aldehydes and ketones of the fatty

series react with hydrocyanic acid ; those of the aromatic series do
not.

Thus, as regards the capability of reacting with hydrocyanic acid,

Schiff's bases correspond with oximes and hydrazones which contain
aliphatic radicles, and the compounds of aniline, phenylhydrazine,
and hydroxylamine with acetylcarboxylic acid correspond with
hydrazones and oximes which contain aromatic radicles. The
authors propose to explain the diiferent behaviour of these similarly

constituted compounds by means of space formulae. The oximes and
hydrazones of the fatty series which have exclusively alkyl or

hydrogen combined to the carbon atom of the grouping zCzN- are

not known to occur in stereomeric forms, nor are Schiff's bases as far

as the authors' observations go. The hydrazones and oximes of the
aromatic series, however, occur in stereomeric forms. The authors
assume that those compounds capable of combining with hydrocyanic
acid have a symmetrical configuration, so that the three bonds of the

nitrogen atom lie in a plane, and that in those compounds which do
not combine with hydrocyanic acid the third bond of the nitrogen
atom is not in the same plane as the other two.

Anhydroformaldehydaniline is prepared by mixing aniline with the

equivalent quantity of formaldehyde, taking care to keep the mixture
cool, and, after some hours, washing the product with water. A
mixture is obtained consisting of anhydroformaldehydaniline, which
is extracted with benzene, and melts at 140°, and of a crystalline

compound quite insoluble in benzene. A determination of the

molecular weight of the compound melting at 140° gave numbers
pointing to a polymerisation of three molecules of the simple formula
PhN!CH2. The second insoluble compound the authors regard as a
higher polymeride, and it gives all the reactions of the less complex
compound. When anhydroformaldehydaniline (50 grams) is added
with cooling to dry hydrogen cyanide (50 grams), combination
takes place slowly, and on remaining over night a crystalline nitrile

is obtained. This crystallises from a mixture of petroleum and
ether in large, white plates, melts at 43°, and is easily soluble in

alcohol, ether, and benzene, very sparingly so in petroleum and
water. When boiled with concentrated hydrochloric acid for a few
minutes, it is converted into phenylglycocoll, NHPh*CH2'C00H,
which crystallises from water in small, white crystals, and melts at

126°.

Anhydroformaldehydaniline, when suspended in benzene and
treated with hydrogen sulphide, yields a compound of the formula

8(CHo*NHPh)2, melting at 93°, and also a well crystallised com-
pound which contains sulphur, and melts at 112—11?^.
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When it is reduced with zinc-dust and concentrated hydrochloric
acid, it yields methjlaniline.

Condensation of A^iiline with Aceialdehyde.—Wiien the equivalent
quantity of acetaldehyde is gradually added to aniline dissolved in an
equal quantity of 90 per cent, alcohol, and the mixture cooled with ice,

a dark yellow oil is precipitated, which soon solidifies. The compound
is purified by precipitation with petroleum from its solution in ether.

The authors put forward the following formulae for this compound :

]^Ph:CH-CH2-CHMe-NHPh or NHPh-CHMe-CeHi'NICHMe. It

crystallises from ether in large, hexagonal crystals, melts at 126°,

boils at 300° without decomposition, and is sparingly soluble in alco-

hol and benzene, more so in ether. When heated with hydrochloric

and acetic acids, it yields quinaldine ; it does not combine with hydro-
cyanic acid or hydrogen sulphide, but yields an acetyl, benzoyl, and
nitroso-compound. A determination of the molecular weight by
Raoult's method gave numbers agreeing with the above formulaB.

The acetyl compound, Ci8H2oISr20, crystallises from alcohol, melts at

188°, is soluble in hot alcohol and benzene, sparingly so in ether, and
combines with bromine to yield a compound melting at 150—153°.

The benzoyl coinpound crystallises in silky leaflets, melts at 218°, and
is insoluble in boiling alcohol, ether, and benzene.

The base may also be prepared by adding acetaldehyde to a solu-

tion of aniline (21 grams) in water (1000 grams). On allowing the
milky liquid to stand for a few days, it deposits a white powder
which consists of the above base mixed with the simple base
NPhiCHMe, which is an oil, and reacts with hydrogen cyanide. The
nitrile of the oily base is best prepared by adding acetaldehyde to a
solution of aniline and hydrocyanic acid in ether. It crystallises

from ether or benzene in monoclinic leaflets, melts at 92°, and, when
hydrolysed with concentrated sulphuric acid, yields an amide melting
at 140°, and then an acid melting at 163°.

Condensation of Propaldehyde with Aniline.—Propaldehyde and
aniline, when cautiously mixed, taking care to cool well, yield an
oil which solidifies after a time. The solid compound, to which the
authors assign the formula NPh:CH-CKMe-CH(]S'HPh)-CH3M:e or

NHPh-CHEt-CsHiNiCHEt, melts at 103—104°, is insoluble in water,

sparingly soluble in cold alcohol, easily so in ether, benzene, and
hot alcohol, and crystallises in white needles. With hydrochloric
acid, it yields a sparingly soluble salt. When heated with hydro-
chloric acid, it is converted into a-ethyl-;8-methylquinoline. It

does not combine with hydrocyanic acid. The benzoyl compound
melts at 144—145°, is insoluble in water, and sparingly soluble

in petroleum and cold alcohol, easily so in benzene, ether, and hot

alcohol.

The simple Schiif's base, propylidenaniline, is obtained by adding
the aldehyde to aniline dissolved in ether with cooling. When
hydrocyanic acid is added to the ethereal solution thus obtained,

the nitrile is formed ; it is, however, more conveniently obtained by-

adding the aldehyde to an ethereal solution of aniline and hydrogen
cyanide. It crystallises in needles, melts at 39°, is easily soluble

in alcohol, ether, and benzene, sparingly in petroleum, and insoluble
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in water. When the nitrile is cautiously hydrolysed with sulph-

uric acid, and the solution diluted with water and saturated with

ammonia, a-anilidobutyramide is obtained ; this crystallises from
alcohol in iridescent scales, melts at 122—123°, is soluble in benzene
and ether, somewhat so in hot water, and when treated with hydro-
chloric acid on the water-bath is converted into a-anilidobutyric acid

(m. p. 140—141°).
The hydrazone, NHPh*N!CHEt, is prepared by adding propalde-

hyde to an ethereal solution of phenylhydrazine. When hydrocyanic
acid is added to the mixture, the nitrile is formed, and on evapora-

tion of the ether and hydrocyanic acid is obtained crystalline. The
nitrile is also obtained by adding the aldehyde to an ethereal solution

of phenylhydrazine and hydrocyanic acid. It separates in large

crystals from a mixture of ether and petroleum, melts at 37°, is

insoluble in water, and easily soluble in ether, alcohol, benzene, and
chloroform. When hydrolysed with fuming hydrochloric acid, it is

converted into oc-phenylhydrazidohtityrarnide. The latter crystallises

from a mixture of ether and petroleum in slender needles, melts at

79°, is soluble in alcohol, ether, and benzene, reduces ammoniacal
silver solution in the cold, and, when hydrolysed by boiling with

5 per cent, sodium hydroxide, is converted into the corresponding-

acid.

Butylidenaniline is obtained by mixing equivalent quantities of

aniline and normal but aldehyde, and cooling the mixture with ice.

It is a viscid oil which was not obtained crystalline, and readily

reacts with hydrocyanic acid to yield an oily nitrile. The nitrile is,

however, more easily obtained by adding butaldehyde to an ethereal

solution of aniline and hydrogen cyanide. It solidifies after some
time, crystallises from light petroleum in nacreous leaflets, and melts

at 51°. Both the crystalline and oily nitrile, when hydrolysed with

concentrated sulphuric acid, yield a-anilido-'W-valeramide (m. p. 99°)^

and then a-anilido-^i-valeric acid (m. p. 147— 148°).

Isobutaldehyde and aniline yield an oily condensation product
which crystallises after a time. The freshly prepared oil combines
with hydrogen cyanide to yield a nitrile. The solid base crystallises

from petroleum and benzene in white needles, melts at 140°, is easily

soluble in ether, alcohol, and benzene, sparingly so in petroleum,
insoluble in water, and yields a sparingly soluble salt with hydro-
chloric acid, and an acetyl compound when treated with acetic

anhydride. The oily base, when reduced in alcoholic solution with
sodium, yields aniline and aldehj'de ; isobutylaniline could not bo
detected in the reduction product. The nitrile, prepared in the
same way as the nitriles mentioned above, crystallises in white
needles, melts at 54°, is easily soluble in alcohol, ether, benzene,
and hot petroleum, and evolves hydrogen cyanide when warmed
with water. When hydrolysed with concentrated sulphuric acid,

OL-anilidoisovaleramide is obtained ; this crystallises from benzene in

white leaflets, melts at 102—103°, is easily soluble in alcohol,

benzene, and ether, sparingly so in petroleum and warm water, and,

when melted with aqueous sodium hydroxide, is converted into

a-anilidoisovaleric acid melting at 135°.
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Anliydrovaleraldehydaniline, (NPh:CH'CH2-CHMeo)o, is obtained
as described by Lippmann and Strecker (Beo\, 12, 72). When purified
by washing" with absolute alcohol, it forms a white, crystalline powder,^
melts at 97°, is very easily soluble in ether, benzene, and chloroform,
easily so in toluene, acetone, and hot petroleum, sparingly in cold
petroleum and hot alcohol, and insoluble in cold absolute alcohol. It
boils at 227°, can be distilled without noticeable decomposition, and
is volatile with steam. It does not yield either an acetyl or benzo}'^!

derivative when treated with the usual agents, but is decomposed
with formation of acetanilide and benzanilide. When treated with
concentrated hydrochloric acid or with zinc chloride, it is converted
into a-isobutyl-/:J-isopropylquinoline. When reduced in amyl alco-

holic solution with sodium, it yields isoamylaniline. When reduced
in ethyl alcoholic solution with sodium, it yields a compound
of the formula C2H2(NHPh)o(CH2-CHMe2)3 ; this is a viscid oil,

distils at 300—315° without decomposition, and yields a crystalline

hydrochloride which is very sparingly soluble in water. The acetyl

derivative crystallises from light petroleum in large, colourless prisms^
and meits at 132°. The benzoyl derivative crystallises from light

petroleum in colourless tablets, melts at 132—134°, and with sodium
nitrite yields a nitroso-compound melting at 118°. The nitrosO'Coni'

pound crvstallises from light petroleum in concentric needles, and
melts at 83—84°.

Anhydrovaleraldehydaniline does not yield a,dditive compounds
with hydrogen sulphide or carbon bisulphide; the former converts
it into thioaldehyde and aniline, the latter into thiocarbanilide. It

is energetically attacked by bromine and iodine in chloroform solu-

tion, but the products evolve halogen hydride, and are quickly con-

verted into resin. Neither could any definite compound be obtained
by the action of ethyl iodide.

When treated with excess of dry hydrogen cyanide, the nitriley

NHPh-CH(C]S'):CH2-CHMe2, is obtained; this crystallises from
benzene in long, thin prisms, melts at 67"^, is volatile with
steam, and distils at 210—230° without decomposition. When
hydrolysed with concentrated sulphuric acid, it is converted into the

corresponding acid amide, which melts at 106—107°, and, when
boiled with concentrated hydrochloric acid, yields the acid

NHPh-CH(C00H)-CHo-CHMe2.

This crystallises in quadratic tablets, melts at 168—170°, and is

easily soluble in ether, alcohol, chloroform, and hot benzene.

When treated with 40 per cent, aqueous hydrocyanic acid, it is

converted into the nitrile of the bimolecuiar compound of the formula
C23H31N3, together with a small quantity of the preceding nitrile.

This nitrile forms white, strongly refractive crystals, melts at 136°, is

not volatile with steam, and, when distilled at 200—230°, is split

into the normal nitrile (m. p. 67°) and the simple base, the latter

decomposing.
The unpolymerised base, NPhlCH-CHa'CHMeo, is obtained by

adding the aldehyde to a well cooled solution of aniline in

two parts of ether. It remains liquid for some days, and, with
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aqueous hydrocyanic acid, gives a very good yield of the normal
nitrile.

Isovalerylidenctoluidine is obtained by shaking an etliercal solution

•of paratoliiidine with isovaleraldehyde. It separates from hot alco-

hol in colourless crystals, and melts at 99°. The nitrile is obtained

•from the crystalline base only by employing a large excess of con-

centrated hydrocyanic acid, but is easily obtained by the indirect

method previously described, and melts at 62—63°. The correspond-

ing acid amide melts at 131° ; the acid at 192°.

Condensation of CEnant Ii aldehyde tuith Aniline.—The condensation

product of oenanthaldehyde and aniline is a yellow oil having a
characteristic odour; it soon polymerises, and cannot be obtained in a

solid state. When treated with hydrocyanic acid, large quantities of

resin are formed, and the nitrile could not be obtained. The nitrile

is easily obtained by adding oenanthaldehyde to an ethereal solution

of aniline and hydrogen cyanide. It crystallises from alcohol, and
melts at 39*8°. The acid amide obtained from it crystallises from
•alcohol in minute, white needles, melts at 105'3'', and when boiled with
dilute hydrochloric acid is converted into the corresponding acid. The
latter is a white, crystalline powder, melts at 147"8°, and when damp
is easily decomposed.

CEnanthaldehydehydrazone, when dissolved in ether and treated

with excess of concentrated hydrocyanic acid and allowed to remain
<3ight days, yields a very small quantity of nitrile. The nitrile is,

however, easily obtained by adding oenanthaldehyde to an ethereal

solution of phenylhydrazine and hydrogen cyanide, allowing the mix-
ture to remain 24 hours in a closed flask, and distilling oti: the ether

and hydrocyanic acid. After four days the nitrile solidifies. It crys-

tallises from a mixture of alcohol and ether in large, colourless

leaflets, and melts at 50'8°.

Phenyl-a-anilidocrotonitrile, ]S'HPh-CH:CH-CHPh-C:N', is obtained
by gradually adding cinnamanilide to well-cooled hydrocyanic acid.

It crystallises from alcohol or benzene in colourless needles, melts at
131'', is easily soluble in alcohol, less so in benzene, insoluble in water
-and light petroleum, and when boiled with concentrated hydrochloric

acid, is converted into phenyl-a-anilidocrotonic acid.

Benzylideneparanitraniline is obtained by heating paranitraniline

with twice the theoretical quantity of benzaldehyde lor 4—5 hours
at 120—130°. It crystallises from acetone in yellowish prisms, melts

^t 117—118°, and is easily soluble in warm alcohol, acetone, and
benzene, more sparingly in the cold solvents, somewhat sparingly
in ether and light petroleum. When boiled with dilute acids, it is

•decomposed with formation of benzaldehyde. It remains unaltered

when heated at 120—130° for 48 hours. The nitrile, easily obtained
by treating it with hydrocyanic acid, melts at 129°, and is easily

soluble in warm alcohol and benzene, and in acetone and chloroform,

less so in ether, and only sparingly in petroleum. By boiling with
water it is slowly decomposed, and very quickly by alkalis, but it is

not decomposed by dilute acids.

An additive product of paranitraniline and benzaldehyde is obtained
if the nitraniline is dissolved in the benzaldehyde, and the filtered



ORGANIC CHEMISTRY. 1195

solution allowed to remain, when it crystallises out as a yellow pre-

cipitate. When dried on a porous plate, it melts at 85—86°, is decom-
posed by washing with ether or other solvents, and cannot be recrys-

tallised. The product is not pure, and contains small quantities of

benzoic acid and the preceding anhydro-base.

Diphenylmethyleneaniline, obtained from benzophenone chloride

and aniline, crystallises from absolute alcohol in yellow plates, and
melts at 112—113°. The nitrile is easily obtained by allowing the
base to remain with excess of dry hydrogen cyanide. It crystal-

lises from alcohol in slender, radiating needles, melts at 146'5°, is

easily soluble in ether, acetone, chloroform, and benzene, more
sparingly in alcohol and light petroleum, is not appreciably decom-
posed when boiled for a short time with water or dilute acids, and
dissolves in concentrated sulphuric acid with a beautifal carmine
coloration, which disappears on the addition of water with separation

of white flocks.

Anhydrocinnamaldehydanisidine is obtained by heating paranisidine

hydrochloride and cinnamaldehyde with concentrated hydrochloric

acid. It crystallises in yellow leaflets, and melts at 122°. The nitrile

is easily formed, crystallises in small, white leaflets, melts at

126—127°, is easily soluble in acetone and chloroform, less so in

alcohol and benzene, and sparingly so in ether and light petroleum.
When boiled with water or dilute acids, it yields cinnamaldehyde,
and gives a dark-red coloration with concentrated sulphuric acid.

Anhydrometanitrocinnamaldehydanisidine is obtained in a similar

way to the preceding compound. It crystallises in yellow plates, and
melts at 127°. The nitrile crystallises in yellow leaflets, and melts at

106°.

Action of Hydrogen Cyanide 07i Hydrazones.—Those hydrazones
which do not combine with hydrogen cyanide at the ordinary tem-
perature do not combine with it even when heated at 70—80°.

The following hydrazones were found not to combine with hydrogen
cyanide, benzaldehydephenylhydrazone, acetylbenzaldehydephenyl-

hydrazone, cinnamaldehydephenylhydrazone, dihydrobenzaldehyde-
phenylhydrazone, benzophenonephenylhydrazone,acetoplienonephenyl-
hydrazone, the two forms of the phenylhydrazone of orthonitro-

phenylglyoxylic acid, and the hydrazone of acetylcarboxylic acid.

The following hydrazones combine with hydrogen cyanide : ethylidene-

phenylhydrazone, ethylidenediphenylhydrazone, propylidenephenyl-
hydrazone, and acetonephenylhydrazone.

The nitrile of phenylhydrazidopropionic acid, NHPh'N'H'CHMe'CN,
is obtained by allowing a mixture of ethylidenephenylhydrazone and
excess of hydrocyanic acid to remain at the ordinary temperature ; or

by gradually adding acetaldehyde to a solution of phenylhydrazine
in excess of hydrocyanic acid, and allowing the mixture to remain.

It is purified by drying on porous plates, crystallises from a mixture
of petroleum and ether in aggregates of colourless needles, melts at

58—59°, and is very easily soluble in alcohol, ether, chloroform, and
acetone, easily so in benzene, but only sparingly in light petroleum. Ifc

is insoluble in cold water, but dissolves in hot water, and is deposited

on cooling in oily drops. It dissolves in dilute hydrochloric and
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Rulpbiiric acids, and is precipitated unchanged on adding an alkali.

When boiled with dilute acids, hydrogen cyanide is evolved. It

reduces Fehling's solution slowly in the cold, and very quickly when
boiled with it.

The corresponding acid amide is easily obtained by treating the
nitrile with fuming hydrochloric acid. It separates from hot water
in spear-like crystals, melts at 124—125°, is easily soluble in alcohol,

acetone, and bot water, moderately so in chloroform, sparingly in

benzene and ether, and insoluble in petroleum. When hydrolysed
with dilute sodium hydroxide (sp. gr. = 1'26) it yields phenylhydr-
azidopropionic acid, NHPh'NH*CHMe*COOH ; this crystallises from
methyl alcohol in nodular aggregates of very small needles, and melts
between 169° and 172° : when heated quickly, it melts at 174°. It

reduces Fehling's solution in the cold ; when oxidised with ammoniacal
copper sulphate solution, it is converted into phenylhydrazineacetyl-

carboxylic acid.

Ethylidenediphenylhijdrazone is obtained by adding an excess of

acetaldehyde to a solution of diphenylliydrazine in ether, and allow-

ing the mixture to remain. It crystallises from light petroleum in

thick, colourless tablets or short prisms, melts at 60—61°, and is

easily soluble in the ordinary solvents, with the exception of water.

It does not dissolve in dilute hydrochloric or sulphuric acid, but when
boiled with somewhat concentrated hydrochloric acid, it dissolves with
a yellow coloration ; in concentrated sulphuric acid it dissolves with

a yellow coloration, which quickly changes to yellowish-green,

green, bluish-green, and finally pure blue. When treated with hydro-
cyanic acid, it yields a nitrile; this crystallises in. thin, colour-

less tablets, melts at 65°, and is easily soluble in the ordinary solvents,

with the exception of water and light petroleum.

The nitrile of phenylhydrazidopropionic acid agrees in its pro-

perties with the compound obtained by Reissert (Ber., 17, 1453)
from ethylidenecyanhydrin and phenylhydrazine, and on comparing
these products they were found to be identical.

Ethyl anilacetoacetate, when treated with hydrocyanic acid, yields

a thick yellow oil, which on being hydrolysed gave the corresponding-

acid amide. The latter crystallises from alcohol in white, lustrous

leaflets, and melts at 163°.

Anil benzoin and hydrocyanic acid yield an oily nitrile, which on
hydrolysis gives an acid amide. The latter crystallises from dilute

alcohol, and melts at 166°.

Ethylmethylketoxime gives a yellow, oily nitrile, which on hydro-

lysis yields a crystalline compound melting at 57°.

The oxime of acetaldehyde combines with hydrogen cyanide to

yield an oily nitrile^ which soon solidifies ; it crystallises from
a mixture of ether and petroleum, melts at 97°, and is easily soluble

in alcohol, acetone, and water, more sparingly in ether and benzene,

and insoluble in petroleum.
Acetoxime yields a nitrile of the formula CiHgNaO, which crystal-

lises from ether in large, monoclinic tablets, and melts at 98*5°.

Ethylphenylhydrazine acetoacetate yields a nitrile^ which crystal-

lises from benzene in needles, and melts at 110°. E. C. R.
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Diacetylorthodiamines. By A. Bistrzycki and F. Ulffers
(Ber., 25, 1991—1995; compare Abstr., 1890, 1115).—Dm itro-

diacetyldiamidotoluene, C6HMe(N02)2(^HAc)2, is prepared by treating

a mixture of diacetylorthodiamidotoluene [Me : (]M'HAc)2 = 1:3:4]
(2 grams) and carbamide nitrate (0'4 gram) at 0° with the strongest

colourless nitric acid, then heating the mixture at 40° for 25 minutes,

and, after coohng, pouring it into water. The precipitated compound
is fractionally crystallised from alcohol, the least soluble portion being
the dinitro-derivative, which when pure forms white, silky needles,

melts at 251—252°, and is more readily soluble in glacial acetic acid

than in alcohol, but insoluble in water. It forms metallic derivatives

which are orange-red or yellow
; these are stable towards water, but

are decomposed by acids, even by carbonic acid.

j^
Ethenyldiniirotoluylerieamidinej C6HMe(]S'02)2<CTu-rT^CMe, is

formed by dissolving the last-described compound in 70 per cent,

sulphuric acid at 90"", diluting, and neutralising, when the compound
separates ; it crystallises from benzene in long, lemon-yellow prisms,

melts at 219°, and is insoluble in water; it dissolves, moreover, in

both acids and alkalis, in the latter case forming metallic derivatives.

Nitrodiacetylorthodiamidotoluene is obtained when a solution of

diacetyldiamidotoluene [Me : (]S'HAc)2 = 1 : 3 : 4] in glacial acetic

acid (7^ parts) is mixed in the cold with concentrated sulphuric

acid (10 parts), and potassium nitrate (0*5 part) is dropped by degrees

into the mixture heated to 45^. The compound, precipitated by
pouring the solution into water, is crystallised from dilute acetic

acid ; it forms long, yellowish-white needles, melts at 239°, is in-

soluble in water, and more readily soluble in alcohol than in glacial

acetic acid. Its compounds with metallic bases are of various shades

of yellow,
—

^

Ethenyhiitrotoluyleneamidine, C6H2Me(N02)<^TT;>CMe, is pre-

pared from the last-described compound by the method already given
under the corresponding dinitro-derivative ; it crystallises from water
Avith 1 mol, HoO, and has the properties already ascribed to it by
Niementowski (Abstr., 1886, 545) ; it, moreover, forms salts with acids
and metallic bases, the latter having a red or yellow colour.

Nitrodibenzoylorthodiamidotoluene, C6H2Me(N02)(N'HBz)2, is ob-

tained by heating the dibenzoyldiamidotoluene [Me : (NIIBz)2 =
1:3:4] with a mixture of glacial acetic acid and nitric acid at 45°

;

it crystallises from glacial acetic acid in white needles, melts at 246%
is insoluble in water, and only slightly soluble in alcohol.

]>^

Benzenylnitrotoluyleneamidme, C6H2Me(N02)<CxrTT^CPh, is formed

when the compound just described is heated in a sealed tube for six

hours with alcoholic potash at 110—130°
; it crystallises from dilute

alcohol in small, brownish-yellow tufts of needles containing water of

crystallisation (about Ijmols.), melts at 222—223°, and is insoluble in
water, sparingly soluble in benzene, but readily in alcohol and glacial

acetic acid. It behaves towards acids and alkalis like the ethenyl
derivative (see above). A. R. L.
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Reduction of Symmetrical Triamidotrinitrobenzene. By A.

W. Palmer (Amer. Chem. J., 14, 377—380).—TFie reduction of tri-

araidotrinitrobenzene results in the replacement of at least one amido-

gronp or one nitro-group by hydrogen (compare Nietzki, Abstr., 1887,

476, 929). Pentamidobenzene trihydrochloride was the only product

which could be identified (Abstr., 1888, 1276 ; 1890, 247).

A. G. B.

Dinitrosoazobenzene. By P. Kehrmann (/. pr. Chem. [2], 46,
53—56).—Kehrmann defends himself against Willgerodt's animad-

Yersions (this vol., p. 1079). A. Gr. B.

New Synthesis by means of Diazo-compounds. By R. Hirsch
(Ber,, 25, 1973—1975; compare Abstr., 1891, 437).—Aniline (50
grams) is dissolved in 30 per cent, hydrochloric acid (150 grams),

and diluted to 400 c.c, the ice-cold solution being then diazotised

with sodium nitrite (39 grams), dissolved in water (100 c.c), and
subsequently mixed with aniline (950 grams) ; on rendering the

solution alkaline, drying the oil which separates with calcium

chloride, and heating it at 150°, nitrogen is evolved, and by carefully

raising the temperature to 190°, the greater portion of the aniline

distils over; when the boiling point is 200°, the distillation is stopped,

and the residue boiled with water (10 parts) and neutralised with
hydrochloric acid. Sodium hydroxide is now cautiously added, and the

oil which floats on the surface of the liquid, and consists of amidoazo-

benzene dissolved in diphenylamine, is removed with bibulous paper

;

on adding sodium sulphate, paramidodiphenyl sulphate is precipitated

and can be collected ;
the filtrate from this is rendered strongly alka-

line, and the oil which separates fractionated, the portion passing over

at 275° being almost pure orthamidodiphenyl. When the above-given

quantities are employed, the yield is about 45 grams of araidodi-

phenyl, 900 grams of aniline being recovered. Heussler (Abstr., 1891,

555) has likewise observed the formation of amidodiphenyl by the

decomposition of diazoamidobenzene. Amidoazobenzene is formed in

not inconsiderable quantity when a solution of diazobenzene is heated

with quinoline, but the mechanism of the reaction is not clear.

A. R. L.

Parahydroxyalkyl Derivatives of Phenylhydrazine, &c. By
J. Altschul (Ber., 25,2185).—Groll claims to have described {Inaug.

Dm., Basel, 1888) sodium paraethoxydiazobenzenesulphonate and
paraethoxyphenylhydrazinesulphonate, which have been lately ob-

tained by the author (this vol., p. 1080). GroU's observation {loc. cit.)

that these salts cannot be obtained in the anhydrous condition is

incorrect, A. R. L.

Action of Nitrous Acid on certain Unsaturated Aromatic
Compoimds. By A. Angeli {Ber., 25, 1956—1963).—The com-

pound (m. p. 124°) obtained from isosafrole (this vol., p. 44) is prob-

ably a dioxime peroxide, ' Tyr-A^i^ ; it is insoluble m alkalis,

and, when heated at 210° with acetic anhydride, is converted into

a colourless modification which melts at the same temperature ; as
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both substances give tlie same nitro-derivative, it is difficult to decide
whether they are different compounds. The dioxime peroxide, on
oxidation with potassium permanganate, gives piperonylic acid and
other pi'oducts ; and on reduction with tin and hydrochloric acid, it

gives a compound which crystallises from alcohol in white needles^
and melts at 86° ; it probably has the constitution

^NiC-Me '

on reduction with zinc and acetic acid, on the other hand, two com-
pounds are obtained, one, probably CHslOs^CeHg'CHa'COMe, crystal-

lises in white needles and melts at 38°, the other, C2oH,8N"204, melts
at 180°. The keto-compound (m. p. 38°) forms a pheuylhydrazone
melting at 97°. When the dioxime peroxide is dissolved in alcohol,

and carefully reduced with zinc-dust and dilute acetic acid, the
dioxime (?), CH2:02:C6H3'C(NOH)-CMe:NOH, is produced ; it crys-

tallises from benzene in colourless prisms and melts at 159°. It is

soluble in alkalis, forms a diacetyl derivative melting at 138°, and is

reconverted into the peroxide on oxidation with potassium ferri-

cyanide in dilute alkaline solution. On treatment with nitrous acid,

isobutenylbenzene yields a nitrosite, CioHi2N"203, meltinoc at 112°^

When isosafrole dioxime peroxide (see above) is treated with alcoholic

potash, an isomeride is obtained melting at 185° with decomposition :

it dissolves in alkali hydroxides, but not in carbonates, forms an
acetyl derivative melting at 129°, a henzoijl derivative melting at 146°,

and, on oxidation with potassium permanganate, yields piperonylic-

acid and its nitrile, together with piperonylcarboxylic acid.

A. R. L.
Orthochlorobenzaldoximes. By E.. Behrend and D. Nissen

(Annalen^ 269, 390—403).—Although anti-benzaldoxime, and all

those of its meta- and para-subs fcitution products which have been
investigated, are converted into the corresponding syn-oximes by
hydrogen chloride, it has not hitherto been found possible to bring
about such an intramolecular change in the case of the ortho-substi-

tution products of benzaldoxime ; the authors have now succeeded in

preparing the two modifications of orthochlorobenzaldoxime by the
method previously employed by Behrend and Konig in the case of

paranitrobenzaldoxime (compare Abstr., 1891, 1032).

f3-Dichlorohenzylhydroxylamine, 0H'N(CH2"C6H4C1)2, is formed
when orthochlorobenzyl chloride (2 mols.) is boiled with an alcoholic

solution of hydroxylamine ; it separates from alcohol in colourless,

granular crystals, and melts at 116—117°. The hydrochloride crystal-

lises in needles, melts at 135—155", and is only very sparingly
soluble.

Orthochlorohenzylisoorthochlorohenzaldoxime,

CeH4Cl-CH2-N<^>CH-C6H4Cl,

can be obtained by oxidising the preceding compound with potassium
dichromate and acetic acid; it crystallises from a mixture of ether
and light petroleum in long needles, melts at 98—99°, and is decom-
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posed by liydrocLloric acid into clilorobenzaldehyde and yS-chloro-

benzylhydroxylamine hydrochloride.

/3-Chlorohemylhydroxylamine, C6H4C1*CH2*NH*0H, prepared by de-

composing the hydrochloride with sodium carbonate, crystallises

from a mixture of ether and light petroleum in lustrous, rectangular
plates, melts at 72— 74'5°, and reduces Fehling's solution. The
hydrochloride, C7H8C1N0,HC1, separates from alcoholic ether in pris-

matic crystals, melts at 153—158°, and is very readily soluble in

alcohol and water. The m'^ro^o-derivative, C6H4Cl*CH2*N(NO)'OH,
is obtained when ^-chlorobenzylhydroxylamine hydrochloride is

treated with sodium nitrite in ice-cold solution ; it separates from
ethereal light petroleum in long prisms, melts at 48— 49°, and gives

Liebermann's reaction.

JJinitrosylorthochlorohenzyl, C]4Hi2Cl2N20',>, is formed, with evolution

of nitrogen, when the nitroso-compound just described is dissolved in

a mixture of ether and glacial acetic acid, and a trace of fuming nitric

acid added to the solution; it crystallises from a mixture of chloro-

form and ether in needles, melts at 1155— 117°, and is only sparingly

soluble in ether and alcohol ; it gives Liebermann's reaction.

When dinitrosjlorthochlorobenzyl is treated with 10 per cent,

soda, and the mixture kept for several days, it is partially converted
into approximately equal quantities of sjn- and anti-orthochlorobenz-

aldoxime ; on largely diluting the filtered solution and then passing

a stream of carbonic anhydride, the more sparingly soluble syn-

oxime is deposited, whilst the anti-oxime (m. p. 75—76°) remains in

solution.

Sijnorthochlorohenzaldoxime, CvHeCllJ^O, melts at 98—102°, and in

appearance is not to be distinguished from, the anti-oxime ; both
compounds crystallise in small, slender needles, and dissolve freely in

the ordinary organic solvents, except light petroleum ; they are both
decomposed by sulphuric acid into hydroxylamine and chlorobenz-

aldehyde. The syn-oxime is very readily converted into the anti-

moditication, not only by hydrogen chloride, but also by dilute

acids. When the syn-oxime is dissolved in acetic anhydride, it

yields an unstable acetyl derivative which, on treatment with sodium
carbonate, even in the cold, is quickly converted into chlorobenzo-

nitrile ; the acetyl derivative of the anti-oxime melts at 84—88°, and
is not acted on by sodium carbonate. F. S. K.

Aromatic Alkyl Ketoximes containing a Halogen Atom in the
Ortho-position relatively to the Ketoxime Group. By A. Claus
{J.'pr. Uheni,. [2], 46, 20—50 ; compare this vol., p. 985 ; Abstr., 1890,

769, 979; 1891, 199, 564, 1222).—Parabromometatolyl methyl ketone

[Me : COMe : Br = 1:3:4] is a colourless, mobile, refractive liquid

of aromatic odour; it boils at 262° (corr.), is slightly volatile with
steam, is still liquid at —20'^, and dissolves in the usual organic

solvents, but hardly at all in water. The hetonic acid, obtained by
oxidising it with alkaline potassium permanganate, melts at 54°.

The acid obtained by its further oxidation melts at 154—155"

>(uncorr.), and is undoubtedly bromomethylbenzoic acid

[Me : COOH : Br = 1 : 3 : 4]
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(compare Beilstein, 2nd Edition, 2, 858; the barium salt crystal-

lises with 4 mols. H2O), for it is converted by still further oxidation
into 4-bromisophthalic acid [(C00H)2 : Br = 1 : 3 : 4] (m. p. 287°,

nncorr.; Abstr., 1891, 1222).

The conversion of brominated ketones, in which the bromine is in
the meta- or para-position relatively to the ketone group, into
oximes, takes place in the absence of alkalis, the ketone being merely
heated with hydroxylamine hydrochloride in dilute alcohol; it is

otherwise when the bromine is in the ortho-position relatively to the
ketone group, the presence of alkalis being then necessary, and the
product less pure.

Farabromometatolyl methyl hetoxime [Me : CMe : N'OH : Br =
1:3:4] crystallises in brilliant, large, transparent, rectangular
tables when its alcoholic solution is gradually evaporated, and in
needles and quadratic prisms when the hot solution is cooled ; it melts
at 109° (uncorr,). By treatment with sulphuric acid, it is converted
into the isomeric parahromometacetotoluidide [Me : HN'COMe : Br
= 1:3:4], which melts at 164° (uncorr.), and therefore differs

from N'eville and Winther's compound (Ber., 13, 972). By saponifi-

cation with alkali and distillation with steam, the toluidide yields

parabromometatoluidine [Me : N'Sg : Br = 1 : 3 : 4] ; this is charac-
terised by its intense odour of naphthalene, and, with this excep-
tion, is identical with Neville and Winther's bromotoluidine Qoc.
cit.).

Parachlorometatolyl metliyl ketone [Me : COMe : CI = 1 : 3 : 4] is

a colourless, aromatic, refractive oil boiling at 239—240° (uncorr.),

and soluble in the usual organic solvents. By oxidation with aqueous
potassium permanganate, it yields parachlorometatoluic acid

[Me : CO2H : CI = 1 : 3 : 4],

which crystallises in colourless needles, sublimes easily, and melts at
167° (uncorr.). By further oxidation this is converted into para-

chlorisophthalic acid [CI : (C02H)2 = 4:1:3], which crystallises in

colourless needles, melts at 286° (uncorr.), and sublimes; it dissolves

easily in hot water, and is not volatile with steam. This chloriso-

phthalic acid is identical with that described by Claus and Neukranz,
who, however, asserted that it does not melt below 340°.

Parachlorometatolyl methyl hetoxime [Me : CMe : N'OH : CI =
1:3:4] crystallises in brilliant, quadratic tables and prisms, when
its alcoholic solution is slowly evaporated, and in colourless needles

Avhen the hot solution is cooled; it melts at 94° (uncorr.), and is

not attacked by hot alkalis.

Parachlorometacetotoluidide [Me : HNCOMe : CI = 1 : 3 : 4] is ob-

tained by the action of sulphuric acid on the ketoxime ; it forms
colourless needles or columns, and melts at 124° (uncorr.) ; when de-

acetylised, it is converted into parachlorometatoluidine [Me : NH2 : CI
= 1:3: 4], which is a colourless oil boiling at 230° (uncorr.), and
solidifying to a crystalline mass which melts about 32° ; it is char-

acterised by its naphthalene-like odour.

Parachlorowieta-1 : 2-xylyl methyl ketone [Mez : COMe : CI =
1:6:3:4] is easily obtained by acetylising 4-chloro-l : 2-xylene

VOL. Lxii. 4 m
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(Abstr., 1885, 1053) witli a considerable excess of the usual reagents

(aluTninium chloride, 3 parts ; acetic chloride, 2 parts ; chloroxylene,

1 part); it is a colourless, aromatic oil, boils at 275—276° (uricorr.),

dissolves in the usual solvents, and soon becomes coloured in light

and air. The corresponding hetoxime [Me2 : CMe : N*OH : CI =
1:6:3:4] crystallises in colourless columns and needles ; it melts

at 134° (uncorr.), and is somewhat soluble in hot water; it is not
attacked by hot alkalis. The corresponding acetoxylide

[Mea : HNCOMe : CI = 1 • 6 : 3 : 4],

easily obtained by heating the ketoxime with sulphuric acid, crystal-

lises in' colourless, slender prisms, melts at 154° (uncorr.), and dis-

solves sparingly in hot water ; on saponification, it yields chlororthoxyl-

idine [Me2 : NH2 : CI = 1 : 6 : 3 : 4] which crystallises in white
laminae, melts at 86° (uncorr.), sublimes, and dissolves easily in the

usual organic solvents.

The corresponding compounds from 3-chloro-l : 2-xylene, namely,
the methyl hetone (m. p. 278—279°, uncorr.), the ketoxime (m. p. 126°^

uncorr.), the acetoxylide (m. p. 186°, uncorr.), and the chlororthoxylidine

(m. p. 73°, uncorr.), are here briefly mentioned; they will be further

discussed.

The fact that the oximes here described do not lose hydrogen
halide when heated with alkalis, proves that the halogen atom is

directly united to the benzene nucleus, and is not associated in "any

way with the oxime hydrogen atom. This observation is contrary ta

that of Cathcart and V. Meyer (this vol., p. 992), who found that the

oxime of orthobromobenzophenone is easily decomposed by alkalis,,

with elimination of hydrogen bromide. On this peg the author hangs
a discussion of the structure of oximes, questioning some of Cathcart

and Meyer's theories. An appendix contains a reply to a recent

article by Hantzsch on these matters (this vol., p. 1083).

A. G. B.

Configuration of 7-Ketoxiniic Acids. By W. Dollfus (J5er.y

25, 1926—1936).—7-Ketoximic acids appear to exist in one stable

inodification only ; as an example, levulinic oxime (Abstr., 1884, 1129)
may be cited. This oxime is probably represented by the configura-

Me-C-CH^-CH^-COOH
, ..,,.- - - --.x 1

tion II (methylsynketoximepropionic acid); when
IN'Oxx

hydrogen chloride is passed into its ethereal solution, it forms a

hydrochloride, which decomposes on treatment with soda, yielding the

original oxime. The acetyl derivative, COOH-CHa'CHa'CMeiNOAc,
is obtained by adding the calculated quantity of acetic anhydride to

the oxime; it melts at 74—75°, and also yields the original oxime
when decomposed with soda. The formation of methylsuccinimide

observed by Bredt and Boddinghaus (Abstr., 1889, 1061) is probably

preceded by intramolecular change.

Benzoyl propionic acid is prepared according to Burker's directions

(A7m. Ghim. Phys. [5], 26, 435) by the condensation of benzene with

Buccinic anhydride in the presence of aluminium chloride. The oxime^
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COOH'CH^'CHa'CPhlNOH, is obtained when the acid is dissolved in

dilute sodium hydroxide sohition, and treated with hydroxjlamine
hydrochloride

(1-J-
parts) ; it crystallises from hot water in long, spear-

shaped needles, melts at 129°, and behaves similarly to levulinic

oxime. The acetyl derivative melts at 99°, and may be crystallised

from hot water or dilute alcohol without decomposition ; it decom-
poses into the oxime when boiled with water or soda. When the
oxime (m. p. 129°) is allowed to remain in contact with concentrated
sulphuric acid for about two days, it slowly dissolves ; on now diluting

the solution with ice water in such a manner that the temperature
does not rise much above 0°, an isomeric oxime, melting at 95—96°, is

precipitated. It is probably phenylantiketoximepropionic acid,

Ph-C-CH.^-CHa-COOH
II '

HO-N

and when exposed to the air it changes into the stable modification

(m. p. 129°).

Trichloracetylacrylic acid (Kekule and Strecker, Abstr., 1884,

1122) is decomposed by alkalis, and cannot, therefore, be converted
into its oxime in alkaline solution. If an alcoholic solution of

hydroxylamine hydrochloride (12 grams) is converted into the base

by means of sodium ethoxide, ether added, trichloracetoacrylic acid

(10 grams) dissolved in the filtrate, and" the solution then placed

in a vacuum, crystals separate which are insoluble in water, alcohol,

and ether, and are successively washed with these liquids ; they
darken at 115° and melt at about 140°, but are found on analysis to

be neither the oxime nor its anhydride. The compound is being
further investigated. A. R. L.

Amidotolylurethane. By H. Schtff (Ber., 25, 2210—2212).—
The author has already described a method of preparing amidotolyl-
urethane from paranitrotoluidine. He finds that it is more easily pre-

pared from acetyltoluylenediamine, C6H3Me(NH2)'N'HAc [1:2:4].
The acetyl compound (20—30 grams) is suspended in 8—10 times

the quantity of dry ether and 3 c.c, of ethyl chloroformate added to

the mixture for every 10 grams of the acetyl compound. In 1^—

2

hours a crystalline magma is obtained which contains acetamidotolyl-

urethane and acetyltoluylenediamine hydrochloride. The ether is dis-

tilled off and the hydrochloride washed out with very dilute hydro-
chloric acid. AcetamidotolyluretJiane crystallises in long, colourless,

lustrous needles, melts at 181°, and is easily soluble in alcohol,

sparingly so in hot water. Amidotolylurethane is obtained by
gradually adding it to boiling hydrochloric acid and precipitating

the solution with sodium carbonate. Amidotolylurethane is volatile

with steam, and melts at 95", and not at 91° as previously stated.

E. C. R.

Mandelamide. By G. Pulvermacher (Ber., 25, 2212—2213).—
By the action of fuming hydrochloric acid on the nitrile of mandelic
acid, the author has obtained the condensation product

OH-CHPh-CO-N:CHPh,
4 m 2
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already described by Michael and Jeanpretre (this vol., p, 1088),

which melts at 194", and has been described as mandelamide by
Tiemann and Friedlander {Ber., 14, 1967). A small quantity of

mandelamide is found in the mother liquors of the above compound.
Mandelamide melts at 132°. Biedermann has described it as melting

at 190°, but on preparing the amide according to Biedermann's direc-

tions by the action of alcoholic ammonia on the a-lactone of mandelic

acid, the author obtained a product melting at 132°. E. C. R.

Modes of Formation of Substituted Imides. By A. Halle r

(Gompt. rend., 114, 1326—1329).—When a mixture of phthalic acid

(1 mol.) and phenyl isocyanate (2 mols.) is gradually heated, carb-

onic anhydride is evolved and the mixture melts entirely at about
200°. As soon as the evolution of gas ceases the product is allowed

to cool, and is crystallised from alcohol
;
phenylphthalimide is thus

obtained in slender, white, silky needles melting at 209°.

Succinic acid, under similar conditions, yields phenylsuccinimide

in small, white needles melting at about 154°.

The formation of substituted phenylimides under these conditions

would seem to be due to the formation of an anhydride and sym-
metrical diphenylurea, which afterwards interact with production of

the substituted iniide, aniline, and carbonic anhydride.

This view is supported by the fact that phthalic anhydride or suc-

cinic anhydride, when heated with symmetrical diphenylurea in

molecular proportion, yields phenylphthalimide or phenylsuccinimide,

as the case may be. The reaction is quantitative, and only traces

of secondary products are formed.

Symmetrical orthoditolylurea reacts in a similar way with phthalic

anbyd.'ide at 200°, and yields orthotolylphthalimide, which crystallises

from alcohol in small, white crystals, melts at 174°, and is only

slightly soluble in cold alcohol or cold ether.

Attempts to obtain tetra-substituted imides by an analogous reaction

gave negative results. Tetraphenylurea and phthalic anhydride

remain unchanged when heated together at 150°, 180°, 200°, and even
350°.

Methyl hydrogen phthalate and methyl hydrogen succinate, when
heated with phenyl isocyanate in molecular proportion, yield phenyl-

phthalimide and phenylsuccinimide respectively.

Methjd hydrogen phthalate is easily obtained by dissolving phthalic

anhydride in absolute methyl alcohol and distilling off the excess

of alcohol. It crystallises in white plates, melts at 85°, and dis-

solves in most solvents except water. The ease with which the salt

can be obtained in a state of purity, and the equally great facility with

which the phthalic acid, separated by saponification, can be recon-

verted into phthalic anhydride, make methyl hydrogen phthalate an
excellent compound from which to prepare pure methyl alcohol.

Methyl hydrogen succinate is obtained in a precisely similar manner.
It crystallises in transparent, rectangular tables, very soluble in ether

or alcohol. C. H. B.
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Metallic Compounds of Aromatic Ketones. By E. Louise and
Peerier (Compt. rend., 114, 1377—1379).—Ketones unite with an-
hydrous metallic chlorides to form coloured, solid compounds, some-
times amorphous, but more frequently crystalline.

A solution of the ketone in carbon bisulphide is heated at about
40° in a vessel furnished with a reflux condenser, and anhydrous ferric

or aluminium chloride in molecular proportion is gradually added.
On cooling, the solid products separate ; they alter rapidly in moist
air. As a rule, the compounds form most readily when the ketones
are in the nascent state, and are being produced at alow temperature,

by the method of Friedel and Crafts, in presence of carbon bisulph-

ide. The compound of benzoylmesitylene and aluminium chloride,

for example, is most readily obtained in crystals by the addition of
aluminium chloride to a solution of mesitylene and benzoic chloride in

carbon bisulphide.

The formation of crystalline compounds with aluminium chloride

under these conditions makes it possible to isolate ketones readily,

and to separate those that are formed in different stages of the
reaction. In this way, new ketones formed by the action of acid

chlorides on anthracene, phenanthrene, acenaphthene, fluorene,

stilbene, diphenylnaphthalene, mesitylene, &c., have been isolated.

Benzoyl'Tete7iG is obtained by prolonged boiling of a carbon bisulph-

ide solution of benzoic chloride and retene in molecular propor-
tion to which aluminium chloride has been added gradually. The
metallic compound is decomposed by water, and the benzoyl-retene

crystallised from light petroleum ; it melts at 114°. C. H. B.

Dibromobenzoic Acids. By A. Claus and A. Weil (Annalen^

269, 216—224).—The authors have prepared and characterised four

of the dibromobenzoic acids.

Nitrodibromacetanilide [NHAc : Br2 : NOa = 1 : 3 : 5 : 4] is formed,

together with a much larger quantity of the corresponding 1:3:5:2-
derivative, when dibromacetanilide (m. p. 215°) is nitrated with ice-

cold acid of sp. gr. 1'5 ; it sublimes in small, lustrous plates, melts at

270—271°, and crystallises from alcohol in hexagonal plates, but is

insoluble in water.

Nitrodibromaniline [NH2 : Bra : NO2 = 1:3:5:4], prepared by
heating the acetyl derivative with moderately concentrated sulphuric

acid at 120—125°, sublimes in lustrous, yellow needles, and melts at

186° ; when treated with sodium nitrite and concentrated sulphuric

acid in ice-cold alcoholic solution, and the mixture then heated on the

water-bath, it is converted into dibromonitrobenzene (m. p. 84°), from
which, by reducing with stannous chloride and hydrochloric acid in

alcoholic solution, dibromaniline (m. p. 81°), identical with the com-
pound (m. p. 83—84°) prepared by Heinichen (Abstr., 1890, 165), can
be obtained.

Bihromohenzonitrile [Bv^ : CN" = 3:5:4], prepared from dibrom-

aniline (m. p. 81°), crystallises in colourless needles, melts at 151°,

and is volatile with steam. The corresponding acid, obtained by
hydrolysing the nitrile with moderately concentrated sulphuric acid

at 170°, crystallises and sublimes in small, lustrous needles, melts at
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189°, and is readily soluble in alcohol, ether, chloroform, and hot

water, but almost insoluble in cold water. The barium salt crystallises

in slender needles containing 3 mols. H2O, and is readily soluble in

water.
Dibromohenzo7iitrile [CN" : Bra = 1:2:4], prepared from the cor-

responding dibromaniline, crystallises from alcohol in long, colourless

needles melting at 79—80°
; on hydrolysis with sulphuric acid, it

yields dibromobenzoic acid (m. p. 166*5°), the barium salt of which
crystallises in needles containing 3 mols. H2O, and is very readily

soluble in water.

Bibromobenzonitrile [CN : Bra = 1:2:5], prepared from the cor-

responding dibromaniline, crystallises from alcohol and hot water in

long, yellowish needles, and melts at 132°. The corresponding acid

crystallises in flat, colourless needles melting at 153"
; its barium salt

crystallises from 90 per cent, alcohol in small plates containing

1| mols. H2O, and from water in needles containing 6 mols. H2O, or in

small plates containing 2J mols. H2O.
Bibromobenzonitrile [C^ : Br2 = 1:3:5] crystallises from alcohol

in lustrous, colourless needles, melts at 89°, and is readily volatile

with steam. The corresponding acid crystallises from boiling water

in flat, colourless needles, melts at 209°, and sublimes readily

;

its barium salt is not very readily soluble in water and crystallises ia

small, colourless needles containing 4 mols. H2O. F. S. K.

Dichlorobenzoic Acids. By A. Claus and A. Stavenhagen
{Annalen, 269, 2'^4<—2dl).—JDichIorobenzo7iitrile [CN" : CI2 = 1 : 3 : 5]

prepared from the corresponding dichloraniline, separates from
solvents and sublimes in long colourless needles, melts at 65°, and is

very readily soluble in alcohol, ether, and chloroform, but insoluble

in cold water ; it is moderately easily volatile with steam. When
hydrolysed with moderately concentrated sulphuric acid, it is con-

verted into dichlorobenzoic acid (m. p. 182°) identical with the com-

pound obtained by Lellmann and Klotz {Annalen, 231, 324) by the

oxidation of dichlorotoluene ; the barium salt of this acid crystallises

in short prisms containing 3f mols. H2O.
Bichlorobenzonitrile [CN : Clg = 1:2:6], obtained in like manner,

crystallises from alcohol in small, colourless needles, melts at 49°,

sublimes readily, and dissolves freely in alcohol, ether, chloroform,

and carbon bisulphide, but is more sparingly soluble in glacial acetic

acid, light petroleum, and benzene, and insoluble in water. The
corresponding dichlorobenzoic acid prepared from the nitrile sublimes

in colourless needles, melts at 132—133°, and is moderately easily

soluble in boiling water, from which it separates in small prisms ; its

barium salt is very readily soluble in water, moderately easily in hot

alcohol, and crystallises with ^^ mols. H2O. This dichlorobenzoic

acid is more conveniently prepared from orthochlorotoluene ; the

last-named compound is first chlorinated, using iron as the halogen

carrier, and the mixture of the two isomerides obtained in this way is

carefully oxidised with potassium permanganate. The two dichloi'o-

benzoic acids thus produced are partially separated by fractional de-

, composition of their potassium salts with hydrochloric acid, when the
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pure 2 : 4-dicliloro-compound (m. p. 151°) is first precipitated; the

later fractions contain both acids, which are separated by the fractional

crjstaUisation of their barium salts. F. S. K.

Nitration and Bromination of Parabromorthotoluic Acid.
By A. Clacs and L. Beok (Amialen, 269, 207—216; compare
Claus and Herbabny, this vol., p. 174).

—

Nitrohromorthotoluic acid

[COOH : Me : Br : NO2 = 1:2:4:5] is obtained, together with a
smaller quantity of the isomeride melting at 220°, when finely-

divided parabromorthotoluic acid is gradually added to nitric acid of

sp. gr. 1*52, heated at about 50°; the two compounds can be separated

by means of their magnesium salts. It crystallises in colourless

needles, melts at 200°, and sublimes without decomposition, but is not
volatile with steam ; it is only sparingly soluble in water, but dis-

solves freely in alcohol, ether, and chloroform. The potassiwm salt,

CgHs^OiBrK + H2O, is readily soluble in water and crystallises in

lustrous needles. The sodium salt crystallises in large nacreous
plates with 4 mols. H2O, and is very readily soluble in water. The
hariiim salt crystallises with 4 mols. H2O in long, lance-shaped
needles, and is only moderately easily soluble. The magnesium salt

forms large, lustrous needles containing 7 mols, H2O, and is rather
more readily soluble than the barium salt.

Nitrohromorthotoluic acid [COOH : Me : NO2 : Br = 1 : 2 : 3 : 4] crys-

tallises in small, colourless needles, melts at 220°, and is readily

soluble in alcohol, ether, and chloroform, but only moderately easily

in boiling water; it sublimes unchanged, but is not volatile with
steam. The barium salt forms nodular aggregates containing 1 raol.

H2O, and is much more readily soluble in water than the correspond-
ing salt of the isomeride just described. The magnesium salt is

so readily soluble that it does not crystallise from its aqueous
solution.

Nitrohromacetotoluidide [NHAc : Me : Br : NO2 = 1:2:4:6] crystal-

lises in large, colourless, rhombic prisms, and melts at 206". The
corresponding nitrile, prepared from nitrobromorthotoluidine by
Sandmeyer's method, crystallises from alcohol in broad, yellow

needles, melts at 106—107°, and is readily soluble in alcohol and
ether, but only very sparingly in hot water ; it sublimes in needles,

but is only slightly volatile with steam. The corresponding amide,

N02'C6H2MeBr*CO*NH2, is best obtained by heating the nitrile with
moderately concentrated sulphuric acid ; it crystallises in small,

lustrous needles, melts at 235°, and is soluble in alcohol, ether, and
boiling water.

Nitrohromorthotoluic acid [COOH : Me : Br : NO2 = 1:2:4:6], pre-

pared by heating" the amide with concentrated hydrochloric acid at

230—250°, crystallises from dilute alcohol in slender needles, melts at

226°, sublimes undecomposed, and is readily soluble in alcohol,

ether, light petroleum, and boiling water, but only sparingly in cold

water.

Bihromorthotoluic acid [COOH : Me : Brj = 1:2:4:5] is formed
when parabromorthotoluic acid is heated with bromine and water at

120° for 3 hours; it crystallises in small, lustrous, needles, melts at
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210°, and dissolves freely in alcohol, ether, chloroform, and boiling-

water, but is only sparingly soluble in cold water. The harium salt

crystallises in needles containing 6 mols. HoO, and is moderately
easily soluble.

Dihromorthotoluonitrile [CN : Me : Brg = 1:2:4:6], prepared from
dibromorthotoluidine, crystallises in colourless, lustrous needles, sub-
limes without decomposition, and is moderately easily volatile with
steam ; it melts at 86°, and is soluble in alcohol, ether, chloroform,

and boiling water. The corresponding amide crystallises in colourless

needles and prisms, melts at 198°, and is readily soluble in alcohol,

but only sparingly in hot water. The corresponding acid

[C00H:Me:Br2= 1:2:4:6]

is formed when the amide is hydrolysed with concentrated hydro-
chloric acid at 250° ; it crystallises in small needles, melts at 157",

and is readily soluble in alcohol, ether, chloroform, and hot water,

but only sparingly in cold water. The harium salt is readily soluble

in water, and crystallises with 1 mol. H3O. F. S. K.

Amido- and Urethano-tolyloxamic Acids. By H. Schiff and A.
Vanni {Annalen, 268, 305—349).—In this paper, the authors give a
somewhat fuller account of the experiments which have already been
described (Abstr., 1890, 1124; 1891, 702, 833, and 907); there is

practically nothing new in the paper except a systematic arrangement
of the compounds that have been prepared.

Ethyl am'irfo^oZ2/Zoa;ama^e,]SrH2*C6H3Me*NH'C202*OEt,can be obtained
by heating toluylenediamine with ethyl oxalate, or ethyl oxamate,
in concentrated alcoholic solution ; it crystallises from hot alcohol

in colourless plates, and melts at 168—170°. The acetyl derivative,

NHAc-CeHsMe-NH-CzOs-OEt, crystallises from boiling alcohol in

colourless plates, melts at 192°, and is almost insoluble in cold alcohol.

Toluyleneoxamide, C9H8N2O2, is formed when ethyl amidotolyl-
oxamate is heated for some time at 180°

; it is a yellow substance,

melts at 235—260°, and is almost insoluble in all ordinary solvents.

F. S. K.

Action of Heat on Salicylic Acid. By C. Geaebe and A.
EiOHENGKUN {AnnaUu, 269, 323—325).—When salicylic acid is

heated at 195—220°, it is to a great extent converted into phenyl
salicylate ; if the product is now distilled, a considerable quantity of

xanthone is formed.

When parahydroxybenzoic acid (10 grams) is heated in an open
vessel at 200°, phenol and carbonic anhydride pass olf, and after

18 hours time there remains only a small quantity (0*6 gram) of

some compound of high melting point.

Metahydroxybenzoic acid undergoes very little change even on
prolonged heating at 210°. F. S. K.

Methyl Salts of Abnormal Structure. By R. Wegscheider
(Monatsh., 13, 252—267).—On methylation, opianic acid can give
rise, according to circumstances, to two distinct compounds, which
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have the same empirical formula and molecular weight. Of these,

one is to be regarded as the true methyl salt ; the other, as a pseudo-
methyl salt, which, although it behaves in some respects as an
ordinary methyl salt, must yet have a dissimilar constitution.

Normal methyl opianate, COH*C6H2(OMe)2*COOMe, is prepared,
according to the method previously described by the author (Monatsh.y

3, 356), from silver opianate, methj'^l iodide, and methyl alcohol,

all of which substances must be quite free from acid. It forma
crystals, which melt at 82—84°, and, under a reduced pressure of
51—52 mm., boils at 232—234° (uncorr.). This salt can also be
obtained from opianyl chloride and methyl alcohol. It is readily

hydrolysed on warming with very dilute hydrochloric acid, and is

completely volatile in a current of steam.

Pseudo-methyl opianate is formed according to the method of

Liebermann and Kleemann (Abstr., 1887, 584), on heating together
opianic acid and methyl alcohol, or by saturating a solution of opianic

acid in methyl alcohol with sulphurous anhydride, and also, under
certain conditions, by the reaction between opianyl chloride and
wood spirit. It forms monosymmetric crystals,

a: 6:0 = 0-5714:1: 0-2792,

quite distinct from the crystals of the true methyl salt, from which it

is also sharply distinguished by its relatively slight solubility in

methyl alcohol. It melts at 103—103-5°, boils at 238—239°,
(uncorr.), under a reduced pressure of 51—52 mm., is readily

hydrolysed on warming with water, and has, in all probability, the

constitution C6H2(OMe)2<CpTT/Q-p^r \^- This accords with the

supposition of Liebermann, who states (Ber., 19, 765 and 2288) that

opianic acid is a tautomeric substance, and sometimes reacts as

though it had the constitution 06H2(OMe)2<pTT/QTT\>'0.

G. T. M.

Bromopianic Acid. By K. Tust {Ber., 25, 1995—2002).—
Bromopianic acid was first prepared by Prinz (Abstr., 1882, 404) ;

the author confirms Wegscheider's value, 204°, for the melting point

of the acid. The calcium salt is sparingly soluble in hot water, and
the ethyl salt forms slender, white needles, and melts at 78°. The
trichloride, CHCl2'C6HBr(OMe)2-COCl, is formed by mixing brom-
opianic acid and phosphorus pentachloride in the cold and completing
the reaction by heating ; the product, after well washing with ice

water, is dried, dissolved in benzene, and reprecipitated by light

petroleum ; it crystallises in needles, melts at 100—101°, and is

sparingly soluble in water, readily in ether. The amide,

COH-C6HBr(OMe)2-CO-NH2,

formed by dissolving the trichloride in concentrated aqueous am-
monia, separates, on cooling, in white needles, and, when recrystallised

from water, melts at 180° ; it is readily soluble in hot water and
alcohol, sparingly so in benzene.

Anilidobromojpianic acid, CH!NPli'C6HBr(OMe)2'COOH, is obtained
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by boiling a solntion of equal weights of bromopianic acid and aniline

-in glacial acetic acid (3—4 parts) ; it melts at 191°, and is insoluble

in water and in light petroleum, fairly soluble in hot alcohol, and
readily so in hot glacial acetic acid ; it is hydrolysed when boiled
with concentrated aqueous potash.

CO
• Bromopianoximic anhydride, C6HBr(OMe)2<Cpr)^NE[5 is produced

when opianic acid and hydroxylamine hydrochloride (equal weights)
are heated on the water-bath with 80 per cent, alcohol ; the needles

which separate from the solution on cooling are collected and recrys-

tallised from benzene ; the compound melts at 163—165°, resolidihes

above this, and finally melts at 220°; it is readily soluble in hot

benzene and chloroform and fairly so in alcohol. By the prolonged
boiling of its alcoholic solution, it yields bromoJiemipinimide,

C6HBr(OMe)2<C ' , which crystallises from benzene in slender,

felted needles, melts at 221—222°, and is readily soluble in alcohol,

benzene, and chloroform (compare opianoximic anhydride, Lieber-

mann, Abstr., 1887, 46 ; Perkin, Trans., 1890, 1070).
CO

Bromopianic pJienylhydrazide, C6HBr(OMe)3<^pTT^N'2Ph, is pre-

pared by mixing boiling aqueous solutions containing molecular pro-

portions of the acid and phenylhydrazine and boiling for some
minutes ; it separates on cooling, and, when crystallised from alcohol

or benzene, forms stout, white crystals, melts at 160", and is insoluble

in alkalis. Bromopianic acid behaves with phenylhydrazine, there-

fore, in a manner analogous to opianic acid (see Liebermann, Abstr.,

1886, 550). Bromopianic tnethylphenylJiydrazone,

N2MePh:CH:C6HBr(OMe)2-COOH,

is obtained from the acid and asymmetrical methylphenylhydrazine

;

it crystallises from dilute acetic acid in yellowish-green crystals,

melts at 291°, and is insoluble in water, but dissolves in alkalis.

Diphenylhydrazine and hydrazobenzene react with bromopianic
acid as with opianic acid (Abstr., 1888, 1209). Diphenylhydrazon-
ojoianic acid, N2Ph2!CH'C6HBr(OMe)2'COOH, formed by boiling an
alcoholic solution of diphenylhydrazine and bromopianic acid (equal
mols.), separates from glacial acetic acid in yellow crystals and melts
nt 280°, whilst bromopianic Jiydrazohenzene, obtained in a similar

manner from bromopianic acid and hydrazobenzene, crystallises from
benzene in coloured plates, melts at 211°, and is insoluble in alkalis.

Benzidylhromopianic acid, C32H26Br2N'208, is formed when concen-
trated aqueous solutions of bromopianic acid (2 mols.) and benzidine

(1 mol.) are boiled together ; the white needles which separate out
are dissolved in ammonia and reprecipitated with acid. The com-
pound does not melt at 300°, and is very sparingly soluble in solvents.

It is to be noted that bromopianic acid does not give a condensation
derivative with carbamide, as does opianic acid (Abstr., 1888, 1210),
whilst its behaviour with orthodiamines has been investigated by
Bistrzycki and Cybulski (this vol., p. 1248). Attempts to nitrate
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bromopianic acid led to negative results, as the acid is thereby de-

composed. A. R. L.

a-Phenylhydrocinnamic Acid. By W. v. Miller and Gr. Rohde
(Ber., 25, 2017—2020).—The authors have observed that a-phenjl-
hydrocinnamic acid occurs in three modifications which melt respec-

tively at 82°, 88—89°, and 95—96°. a-Phenylhydrocinnamic acid is

obtained by reducing a-phenylcinnamic acid (m.p. 172-5°) with 3 per
cent, sodium amalgam. When it is dissolved in cold chloroform, and
the solution allowed to evaporate slowly, it crystallises in small,

colourless prisms which melt at 88—89°. The high melting modifi-
cation is obtained by heating it at 94° with constant stirring ; this

modification when cautiously heated melts at 95—96°, but when
dissolved in chloroform and allowed to crystallise slowly, it is con-
verted into the low melting modification. The latter melts at, 82°,

and crystallises in thin plates which are crystallographically distinct

from the modification melting at 88—89°. The low melting modifica-
tion is also obtained by quickly cooling the melted acid. The low
melting modification has a sp. gr. = 1-1430, the intermediate modifi-

cation a sp. gr. = 1-1481, and the high melting modification a
sp. gr. = 1-1495. The authors were unable to detect any difference

in chemical behaviour between the three modifications.

E. C. R.
Reduction Products of Phthalic Acid. Constitution of

Benzene. By A. v. Baeyer (Annalen, 269, 145—206 ; compare
Abstr., 1890, 1275).—The author has prepared four new dihydro-
phthalic acids, so that the following five isomerides are now
known :

—

<^T ^ /<^w \ J^ "x J^ \ /X
Trans A^ = 5. Cis A^ = 5. A^' «. a2 ' *. A^ ' *.

Further investigation has shown that the acid previously described
as the A^-tetrahydrophthalic acid is the cis A*-a,cid, and since no new
tetrahydro-acid has been prepared there are at present the following
four compounds known:

—

^X I 11^ II ^X
I

i^X

A-. AK Trans A'*, Cis A*.

Including the two forms of the hexahydro-acid, 11 of the 15 theo-

retically possible hydrophthalic acids have now been obtained and their

constitutions determined ; there yet remain to be prepared the cis A^-

and the trar^ A^-tetrahydro-acids, the A^ •'"'- and the A^ = ^.^jjiyy^j^.Q.

acids ; it is probable, however, that the first three compounds are

either very unstable or incapable of existence. Attempts to prepare
the A^ = 2-acid were unsuccessfal.
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When phthalic acid is reduced with sodium amalgam in the manner
described below, it is converted into the trans A^ = ^-dihydro-acid ; the
constitution of the reduction product is deduced from the following
considerations :—Only two of the theoretically possible dihydro-acids
stand in the relation to one another of a fumaro'id to a male'inoid acid,

namely, the two A^ = ^-compounds ; if, therefore, the primary reduction
product is a A^ = ^-acid, it must either consist of the two geometrical
forms or it must be capable of being converted into a geometrical
isomeride. As a matter of fact, the primary reduction product gives
an anhydride from which a new, more readily soluble acid is obtained
on treatment with water ; since this new acid is readily reconverted
into the anhydride, and has, moreover, the same chemical properties
as the primary reduction product, the latter must be the fumaro'id,

the former the male'inoid, modification of the A^ = ^-dihydrophthalic
acid. These two A^ = ^-dihydrophthalic acids resemble the A^ = S-di-

hydroterephthalic acid, the primary reduction product of terephthalic
acid, in their behaviour with silver and copper salts (see later). When
A^ = ^-dihydroterephthalic acid is warmed with a solution of copper
acetate, carbonic anhydride is evolved, and a white precipitate of a
cuprous salt is produced ; on adding an acid and warming, this pre-
cipitate dissolves with separation of cuprous oxide, and the solution

then contains benzoic acid and traces of terephthalic acid. The other
hydroterephthalic and hydrophthalic acids are not oxidised by copper
acetate, and are either not acted on or only slowly oxidised by silver

salts.

The reduction of phthalic acid, as is the case with terephthalic

acid, takes a different course under di'ferent conditions. In acetic acid
solution, the trans A^ = ^-dihydro-acid is produced, whereas in alkaline

solution, the A^ = s.^iijydro-acid is formed. When reduction takes
place in carbonic acid solution, the sole products are sticky, ill-defined

acids, probably because under these conditions the carboxyl group also

undergoes reduction. When finely-divided phthalic acid is rubbed to

a paste w^ith water, the mixture, treated with sodium amalgam until

solution is complete, and then dilute sulphuric acid added in excess,

there is formed a colourless, crystalline precipitate which is insoluble

in sodium carbonate but soluble in warm soda ; this product melts at
253—255°, and is probably a lactone similar to, or identical with, the

compound (hydrodiphthalyl) obtained by Wislicenus (Ber., 17, 2180)
by treating phthalic anhydride with zinc-dust and acetic acid ; the
solution also contains a considerable quantity of the A^ = ^-dihydro-

phthalic acid, and has a strong odour of phthalide. This curious

difference in behaviour between phthalic acid and its sodium hydrogen
salt, on reduction, may possibly be accounted for by assuming, as

Anschiitz does, that phthalic acid is really the hydrate of the anhydr-
ide, but that even in its acid salts it is transformed into the form
containing two carboxyl groups.

The author then proceeds to discuss the constitution of the other

acids described in the experimental part of the paper ; it would, how-
ever, be difficult to reproduce his arguments unless the}' were given
in full.

Of the 11 known hydrophthalic acids, all have been converted
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into the corresponding anhydride except the trans A^ = ^.dihycJro-

acid, which gives the anhydride of the cis modification. These
anhydrides are all crystalline compounds, and ai^e reconverted into

the acids more or less readily by boiling water. The anhydride of

the cis modification invariably melts at a lower temperature than
that of the trans form, but no other simple relation between melting
point and constitution is observable.

The electrical conductivity of eight of the hydrophthalic acids, as

determined by Ostwald, is given in the following table :

—

Hexahydro-acid (trans) K = 0*0062

„ (cis) K = 0-0044

Tetrahydro-acid, A- K = 0-0074

„ trans A* K = 0-0118

„ A^ K = 0-059

Dihydro-acid, A ^^'^ K = 00155
„ A'--' K = 0-0172

„ trans A3- K = 0-0246

It will be seen that, just as is the case with the hydronaphthoic
acids (this vol., p. 191), the conductivity of the labile acids is greater

than that of the stable forms ; speaking generally, the conductivity

of the hydrophthalic acids is much lower than that of the alkyl de-

rivatives of succinic acid, although in constitution and in properties

the two classes of compounds are in many respects rather closely

related.

As regards stability, the hexahydrophthalic acids come first, the

dihydro-compounds last, the tetrahydro-acids standing between the

two ; the trans forms are more stable than the cis isomerides towards
alkalis and acids.

The author then discusses at considerable length the behaviour of

the hydroterephthalic and hydrophthalic acids on reduction and on
oxidation ; he shows that it is impossible to draw any conclusions re-

garding the constitution of benzene from the behaviour of a benzene
derivative on reduction, but that it is possible to do so by studying
tlie re-formation of true benzene derivatives from the reduced com-
pounds. The conclusion arrived at is that, with the limitation that

para-linkings exist only as long as the benzene nucleus remains intact,

Olaus' formula is the one which best explains the A^arions reactions of

the hydrophthalic and hydroterephthalic acids, and is in fact the only
formula which can account for the formation of benzoic acid by the

oxidation of the A^ = ^.^ihydrophthalic acid. Fresh facts may, how-
ever, render it necessary to abandon this view ; and in any case the

question of the constitution of benzene cannot be considered as

settled, because it is impossible as yet to form any representation of

what the configuration of the benzene molecule may be ; the solution

of this problem will be immediately attempted, and in fact experi-

ments on the reduction of isophthalic acid and of carboxy-deriva-

tives of complex benzene derivatives have already been commenced
with this object in view.

Although the author claims to have established the existence of a
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para-linking in the molecule of phthalic acid, it would not be justifi-

able, considering the diversity in character of the benzene derivatives,

to extend this conclusion generally ; in the case of phloroglucinol, for

example, it has been proved, with an equal degree of certainty, that

the molecule contains three double linkings. It would seem, there-

fore, tbat the benzene nucleus exists in tv/o forms, which may be
regarded as tautomeric, in the sense that every single derivative has
a definite constitution ; this view best explains the facts, and gains in

probability when it is considered that the ortho- and the para-linking

in phenanthrene and anthraceaae respectively have almost identical

properties, and are similar to the " breakable " linkings in the mole-
cule of benzene.

Trans A^ = ^-dihydrophthalic acid is formed when 3 per cent, sodium
amalgam (400 grams) and 50 per cent, acetic acid (60 c.c.) are added
in small portions at a time with constant stirring to a well cooled

solution of phthalic acid (20 grams) and sodium acetate (32*8 grams)
in water (200 c.c) ; when reduction is complete, the solution is mixed
with 20 per cent, sulphuric acid (50 c.c), kept until the separation of

sodium sulphate is at an end, the acid then precipitated with 20 per

cent, sulphuric acid (150 c.c), and purified by recrystallisation from
boiling water. The yield of the pure acid is 58 per cent, of the

phthalic acid employed. It forms long, flat prisms, melts at 210°,

is soluble in 610 parts of water at 10°, and in 15— 17 parts of

boiling water; it is not reduced by sodium amalgam in the cold.

The lead salt crystallises in short, thick prisms, and is readily

soluble in acetic acid. When the acid is boiled for a short time with
soda, or for nine hours with water, it is completely converted into

the A2 : 6.dihydro-acid. It is more readily oxidised than any of the

position isomerides, and at once decolorises potassium permanganate
;

it immediately reduces ammoniacal silver nitrate solution on warm-
ing, and even silver nitrate is reduced after some time. When the

acid is warmed with an aqueous solution of copper acetate, there is

formed a green precipitate which undergoes decomposition with
evolution of carbonic anhydride ; if now a little acetic acid is added,

and the mixture boiled, cuprous oxide is precipitated and benzoic acid

remains in solution. This remarkable reaction is observed even
more distinctly when the copper acetate is added drop by drop to a

hot solution of the acid ; the solution first becomes yellow, carbonic

anhydride is evolved, and a white precipitate, probably cuprous
benzoate, is produced; on adding acetic acid and heating, the white
precipitate is converted into cuprous oxide. If the A^ : 6.(jii3y(jj^o-

acid is present in solution, there is formed a colourless, very stable

precipitate, which is the cuprous salt of the A- ' ^-acid. Trans A^ ' ^-

dihydrophthalic acid is decomposed on boiling it with copper sulph-

ate, benzoic acid being formed and carbonic anhydride liberated. It

combines directly with 4 atoms of bromine, yielding an oily tetra-

hroTJiide which, on treatment with zinc-dust and acetic acid, is recon-

verted into the original dihydro-acid ; it also combines readily with
the halogen acids, giving, with hydrobromic acid, for example, a

saturated dihydrohroTiiide, which, however, could not be obtained in a

crystalline form; this additive product is converted into hexahydro-
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phtlialic acid on redaction with, sodium amalgam, but it does not
give an unsaturated acid on treatment with zinc-dust and glacial

acetic acid, a fact which shows that the two bromine atoms are not in

the ortho-position relatively to one another. When the dihydrobromide
is boiled with alcoholic potash, it yields an oil which contains bromine..
The reason why the trans A^ '• ^-dihydrophthalic acid combines with
4 atoms of bromine, whereas the A^ :

6_ ^md the A^ ^-dihydro-acids-

combine with 2 only, is, doubtless, because in the former the pair
of doable linkings do not join carbon atoms which are directly com-
bined with a carboxyl group, but unite what may be called hydro-
carbon groups ; if this is really the cause of the great combining
power of the acid with the halogens and halogen acids, it is evident
that dihydrocymene, or a hydrocarbon of similar constitution, would
possess the property in question to an even greater extent.

Cis A^ = ^-dihydrophthalic acid is prepared by boiling the trans A^ = ^-

modification with acetic anhydride for seven minutes, adding to the
cold solution an equal volume of water, and then warming until the
decomposition of the anhydride is complete ; it is purified by means;
of its lead salt, which, unlike the salt of the famaroid acid, is almost
insoluble in acetic acid. It crystallises from hot water in large, flat,,

colourless prisms, melts at 173—175°, and is soluble in 93 parts of

water at 10°. The anhydride, prepared by warming the acid with
acetic anhydride, crystallises from a mixture of chloroform and ether

in colourless needles, melts at 99—100°, and is slowly reconverted
into the acid by boiling water. In chemical properties, the cis re-

sembles the trans acid, than which, however, it is rather less stable

;

it is converted into the A^ = ^-isomeride even by cold 15 per cent, soda,

whereas the fumaroid acid is unchanged under these conditions.

A* '• ^-Dihydrophthalic acid has been previously described (loc. cit.)y.

but, at the time, it was suggested that it might be the A- '• ^-acid ; it is^

soluble in 506 parts of water at 10°, and in 322 parts at 25°. On
prolonged warming with very concentrated aqueous or alcoholic

potash, it is partially converted into the A'-^ = "^-isomeride. It is only
very slowly reduced by sodium amalgam in the cold, but at a higher
temperature, and in presence of carbonic acid, it yields the A^ -, and
the two modifications of the A^-tetrahydro-acid. On oxidation with
potassium permanganate, it yields oxalic acid and phthalic acid, but
not succinic acid ; when boiled with an alkaline solution of potassium
ferricyanide, it gives a large quantity of benzoic acid, this compound
being also produced, with evolution of carbonic anhydride, when the
acid is treated with freshly precipitated manganese dioxide and dilute

sulphuric, acid. The anhydride is obtained in large, rhombic plates or
prisms, when the acid is boiled with acetic chloride for about two
hours, and the solution then evaporated over soda-lime and sulphuric
acid under reduced pressure; it melts at 83—84°, and dissolves freely

in hot water, being reconverted into the original acid. It dissolves,

in sodium carbonate, yielding an orange-red solution, from which
resinous products are precipitated on the addition of an acid ; it also

resinifies very readily when heated on the water-bath, and at the
same time phthalic acid sublimes. When a small quantity of the
anhydride is added to very dilute sodium carbonate containing a
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little tincture of litmus, the blue colour disappears on shaking, owing
to the reduction of the colouring matter, but reappears as soon as the
whole of the anhydride has passed into solution.

Dibromotranshexahydrophthalic acid [Brj = 2:6, (C00II)2 =
1:2], is formed, (together with an oily acid, when A^ = ^.^i^y^PQ.

phthalic acid is treated with hydrobromic acid {loc. cit.) ; on treatment
with sodium amalgam, it is converted into the transhexahydro-acid.

Its anhydride, prepared by warming the acid with acetic chloride,

crystallises from chloroform in plates, and melts at 157°. When
the silver salt of the dibromo-acid is warmed with water, an odour
of bromoform is observed, and the mixture tnrns brown ; from the

solution, the A^ = ^-dihydro-acid can be isolated.

A" ' ^-JDihydrophthalic acid is obtained when the dibromo-acid, just

described, is warmed with methyl alcoholic potash (4 mois.) for 1^
hours ; it is purified by converting it into the anhydride. It crys-

tallises from warm water in short, concentrically-grouped prisms,

melts at 179—180°, and is much more readily soluble in water than
the A2 :

6,acid ; when a not too concentrated solution of the acid is

warmed with copper acetate, there is deposited a colourless, amorph-
ous salt which redissolves on cooling. Its behaviour with oxidising

agents is exactly the same as that of the A^^ ^-acid, into w^hich it is

converted when boiled with soda. The anhydride, prepared by treat-

ing the acid with acetic chloride at the ordinary temperature, crys-

tallises from chloroform in colourless cubes, melts at 102—104°, and
is readily soluble in warm water, being reconverted into the acid

;

it dissolves in sodium carbonate, yielding a colourless solution, but it

bleaches litmus just like the anhydride of the A^ = ^-acid ; when heated,

it is converted into the anhydride of the A^' *-dihydro-acid. The A^^ *-

acid if the only known dihydrophthalic acid that is reduced by
sodium amalgam in the cold.

Dibromotranshexahydrophthalic acid [Brg = 2:4], prepared by
heating the preceding compound with a concentrated, glacial acetic

acid solution of hydrogen bromide at 100° for 10 hours, crystallises

from ether in rhombic plates, melts at 189—190°, and is very stable

towards potassium permanganate ; on treatment with sodium amal-

gam, it is converted into transhexahydrophthalic acid.

Cis A^-tetrahydrophthalic acid is obtained when the A^ = ^.Qihydro-

acid is reduced with sodium amalgam in the cold, in carbonic acid

solution ; it crystallises from water in well-defined prisms, melts at

174°, and is soluble in 108*1 parts of water at 6". When boiled

with acetic anhydride, it is converted into the anhydride, which crys-

tallises from ether in quadratic plates melting at 58—59°. Cis A^-

tetrahydrophthalic acid has been previously described {loc. cit.) as

the A^-tetrahydro-compound, and its formation from the anhydride

of the trans A^-tetrahydro-acid was accounted for by assuming that

the position of the double linking had shifted ; a more exact study

has led the author to the conviction that such a shifting does not

occur.
Ai = ^-Dihydrophthalic acid is obtained by boiling the A^ = *-acid for

six minutes with acetic anhydride, evaporating the solution at the

•ordinary temperature, and decomposing the purified crystalline an
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hydride prepared in this way with hot water ; it separates from cold

water in large, flat crystals, melts at 153°, and is partially reconverted
into the anhydride when heated at 100°, or when its aqueous solution

is concentrated on the water-bath ; it is soluble in 59' 7 parts of water
at 6°. The anhydride crystallises in lustrous plates, melts at
134—135°, and sublimes very readily in voluminous, feathery plates.

The lead salt and the copper salt are both sparingly soluble in acetic

acid. The silver salt is not decomposed by boiling water, and crys-

tallises in concentrically-grouped plates. The acid is not reduced by
sodium amalgam, even on warming gently, but it decolorises potas-

sium permanganate almost immediately ; on oxidation with dilute

sulphuric acid and freshly prepired manganese dioxide, or with a
boiling alkaline solution of potassium ferricyanide, it is converted
into phthalic acid. When boiled for half an hour with 10 per cent,

soda, it is converted into a mixture of the A- '• ^- and the A^ ' *-dihydro-

acids. F S. K.

Products of the Action of Nitric Acid on Ethyl Bromotri-
nitrophenylmalonate. By C. L. Jackson and W. B. Bentley
{Amer. Ghem. /., 14, 331—363) .—Further slight improvements have
"been made in the method for producing tribromotrinitrobenzene
(Abstr., 1890, 497).

Ethyl bromotrinitrophenylTnalonate nitrite,

C6HBr(N02)3*C(NO.,) (COOEt),.,

is prepared by warming ethyl bromotrinitrophenylmalonate (loc. cit.,

3 grams) with nitric acid of sp. gr. 1*38 (10 grams) for three minutes
on the water-bath; the solid which separates on cooling is again
warmed with nitric acid, washed with water, dissolved in warm
chloroform, and gradually separated from this solution by the addi-
tion of an equal volume of alcohol. It crystallises in short, thick,

well-formed, lustrous, white prisms; when suddenly heated at
124—126°, it melts to a blood-red liquid which occupies many times
the volume of the original solid, and contains gas bubbles. The
change can be brought about more slowly at lower temperatures, the
final product of the decomposition being ethyl bromotrinitrophenyl-
tartronate (see below). The nitrite is very sparingly soluble in

water, more soluble in alcohol, benzene, carbon bisulphide, and glacial

acetic acid, and freely soluble in chloroform and acetone. Cold con-

centrated acids have no action on it, nor have aqueous alkalis, but
alcoholic soda turns it red, forming sodium nitrite.

Ethyl anilidotrinitrophenylmalonate nitrite,

NHPh-C6H(N02)3-C(]Sr02)(COOEt)2,

is obtained by mixing ethyl bromotrinitrophenylmalonate with a
slight excess of aniline in ether, by which the action is moderated.
The liquid is washed with Avater containing a little hydrochloric acid,

evaporated, and the residue recrystallised from chloroform. It forms
red rhombohedra, melts at 119°, with slight decomposition, and
decomposes violently at 120°. It is insoluble in water and light

petroleum ; only slightly soluble in alcohol, ether, and carbon bisulph-
VOL. Lxii. 4 n
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ide ; more soluble in methyl alcohol and glacial acetic acid, and
freely soluble in chloroform, benzene, and acetone. Acids have little

or no action on it ; alkalis dissolve it pretty freely, showing that it

has a distinctly acid bias, supposed by the authors to be due to the
influence of the three nitro-groups on the anilido-hydrogen ; to con-
firm this supposition they prepared sodium anilidotrinitrotohtene,

NPhNa-C6MeH(N02)3 (Abstr., 1890, 486), and found it to be a
maroon-black powder which is decomposed by water and is soluble
in alcohol, but insoluble in ether and benzene.

Ethyl hromotrinitrophenyltartronate,

CeHBr(N02)3-C(OH)(COOEt),,

is formed when the action of nitric acid on ethyl bromotrinitrophenyl-
malonate is continued on the water-bath for three hours, after which
it separates on cooling. It crystallises from alcohol in long, white
prisms, melts at 156°, and is insoluble in light petroleum, nearly
insoluble in water and carbon bisulphide, soluble in cold alcohol,

ether, and chloroform, and freely so in benzene, glacial acetic
acid, acetone, and hot alcohol. It shows strong acid tendencies.
When mixed with aniline, it yields ethyl anilidotrinitrophenyltai'tronate^

]SrHPh-C6H(Isr02)3-C(OH)(COOEt)2, which exists in a red and a
yellow modification. The red modification is best obtained by crystal-

lising the crude product several times from alcohol, and then allow-
ing a strong alcoholic solution of these crystals to evaporate slowly
at 50— 70° ; it is thus obtained in well-formed, orange-red prisms, and
melts at 143° ; it is insoluble in cold water and light petroleum

;

slightly soluble in hot water, cold benzene, glacial acetic acid, and
carbon bisulphide ; soluble in cold alcohol, methyl alcohol, ether, and
chloroform ; freely soluble in hot alcohol, acetone, and hot benzene.
From most of its solutions, it crystallises together with the yelloiv

modification, which can be obtained pure by dissolving the mixture in

warm glacial acetic acid and adding water after some hours. This
modification crystallises in slender needles, united into spherical

groups ; when quickly heated to 122°, it melts and changes into the
red modification, into which it is easily converted by slow crystal-

lisation from alcohol ; in solubility it resembles the red form, but is

generally rather more soluble. Ethyl anilidotrinitrophenyltartronate

has well marked acid properties, and the mo7iopotassiu7n salt,.

ISfHPh-C6H(N02)3-C(OK)(COOEt)2, and disodium salt,

NPhNa-C6H(]S'02)3-C(0]Sra)(COOEt)2,

were analysed and are described ; a solution of the ammonium salt

gives the following precipitates :—with a zinc salt, orange-brown
;

with a manganese salt, brown ; with a cadmium salt, reddish-brown
;

with a copper salt, yellowish-brown ; with a lead, mercuric, or silver

salt, reddish-brown.

Ethyl anilidotrinitrophenylmalonate,

NHPh-C6H(N02)3-CH(COOEt)2,

is easily obtained by adding aniline to ethyl bromotrinitrophenyl-

malonate, and crystallising the product from alcohol. It forms aggre^
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gates of long, slender, sharp, yellow needles, and melts at 133°; it is

insoluble in light petroleum and cold water, slightly soluble in hot
water and carbon bisulphide, freely soluble in hot alcohol, chloroform,
benzene, acetone, glacial acetic acid, and ether. It is acid in its be-
haviour to alkalis, and the solution of its sodium salt gives reddish-
brown or yellowish-brown precipitates with most of the dyad metals,
the calcium salt being the least, and barium salt the most soluble.
Attempts to prepare the above described nitrite by the direct action
of nitric acid on this compound failed.

Ethyl trinitrojpJienylenedimalonate nitrite,

CH(COOEt)3-C6H(N02)3-C(N02)(COOEt)2,

is prepared from ethyl trinitrophenylenedimalonate (Abstr., 1890, 498)
similarly to ethyl bromotrinitrophenylmalonate nitrite. It crystal-

lises in thick, lemon-yellow plates, and melts at 111°. It is insoluble
in light petroleum and cold water; slightly soluble in cold alcohol,

hot water, and carbon bisulphide; freely soluble in hot alcohol,

chloroform, benzene, acetone, glacial acetic acid, and ether. It has
acid properties, and a solution of the sodium salt gives yellow pre-
cipitates with salts of most of the dyad metals.

Ethyl bromodinitrophenylmalonate nitrite,

C6H2Br(N02)o-C(N02)(COOEt)2,

similarly prepared, forms thick, white, rhombic crystals, and melts at
111°. It is nearly insoluble in light petroleum and cold water

;

soluble in ether, carbon bisulphide, and alcohol, and freely soluble in

benzene, chloroform, acetone, and glacial acetic acid. It is decom-
posed by sodium hydroxide, and is very stable to nitric acid. When
it is reduced with hydrochloric acid and tin, amidohydroxyoxindole

chloride, '^^^C\'C^i<C,^^_r^Q^i is obtained; this crystallises ill

large, yellow plates.

The authors regard the above compounds as nitrites containing

the NO3 group in the side chain attached to the molecule by oxygen
and not by nitrogen, first, because of their easy conversion by nitric

acid and by heat into the corresponding tartronates, a reaction

resembling the conversion of the nitrate of tartaric acid into tartronic

acid ; and secondly, because the reduction of ethyl bromodinitro-

phenylmalonate nitrite yields amidohydroxyoxindole chloride, and not
diamidoxindole chloride, A. G. B.

Alkyl Salts of Sulphonic Acids. By F. Krafft and A. Roos
{Ber., 25, 2255—2262).—Schiller aud Otto have stated that ethyl

benzenesulphonate is not formed by the action of ethyl alcohol on.

benzenesulphonic chloride, but the compound described by them as

this salt (this Journal, 1877, i, 463), as also the compounds
obtained by Hiibner (Abstr., 1884, 1180), were not pure substances.

The authors find, however, that methyl and ethyl benzenesulphonate

are readily prepared by mixing benzenesulphonic chloride with the

alcohol (3 parts), and allowing the mixture to remain for 4—5 days,

4 7t 2
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pouring the product into ice-cold water, taking up the precipitated

oil with ether, and rectifying under diminished pressure.

Methyl henzenesulphonate, CcHs'SOaMe, is a colourless, almost taste-

less oil, d 1774° = 1-273, boiling at 150° (15 mm.) ; whilst ethyl

benzenesulphonate resembles it, d 17°/4° = 1-2192, and it boils at

156° (15 mm.)- Propyl benzenesulphonate is prepared in the same
manner, but the reaction requires 12—14 days for completion; it

boils at 162—163° (15 mm.), d 17°/4° = 1-1804. Ethyl paratoluene-

«ulphonate melts at 32—33° as stated by Jaworsky (Zeit. f. Chem.,

1865, 221), boils at 173° (15 mm.), and has a sp. gr. at 32° =
1-1736.

Methylparachlorohenzenesulphonate, prepared from parachlorohenzene-

mdphonic chloride {m. p. 53°), melts at 50-5" and boils at 165—166°

(15 mm.) ; whilst the ethyl salt melts at 25—26"" and boils at

171—172°.
Methyl parahromohenzenesulphonate, prepared from parahromohen-

zenesulphonic chloride (m. p. 75°), melts at 60° and boils at 176°

(15 mm.) ; whilst the ethyl salt melts at 39-5° and boils at 181—182°

(15 mm.).
Methyl (3-naphthalenesidphonate is obtained from ^-naphthalenesulph-

onic chloride (m. p. 76—77°) ; it melts at 53—54° and boils at

224—225° (15 mm.) ; whilst the ethyl salt melts at 11—12°.

oc-Naphthalenesulphonic chloride boils at 194—195° (13 mm.), and
yields on treatment with methyl alcohol methyl a-naphthaleiiesulfh-

07iafe, melting at about 75° and boiling at 214° (15 mm.). The
investigation is proceeding. A. R. L.

Phenylhydrindone. By W. v. Miller and G. Rohde (Ber., 25,

209b—2102).—Phenylhydrindone, CfiH4<^Q'>CHPh, is prepared by

dropping dried pulverised a-phenylcinnamic acid (10 grams) into

concentrated sulphuric acid (80 grams) at 140°, shaking, and after a
few minutes, pouring the solution on to ice. The resulting milky
liquid is shaken with ether, whereby the phenylhydrindone is ex-

tracted, and an oil, probably a sulphonic acid, separates in a layer

between the aqueous and ethereal solutions. The ethereal solution is

washed successively with soda and water, and the phenylhydrindone
obtained from it repeatedly crystallised from boiling alcohol, and
finally from cold ether, when it is obtained in well-formed white

prisms, melts at 77—77'5°, is readily soluble in benzene, aK-ohol, and
ether, sparingly so in light petroleum, and as good as insoluble in

water; it distils at 344° with partial decomposition, is volatile with

steam, and reduces ammoniacal silver and Fehling's solutions.

Phthalic and benzoic acids are formed on oxidation with dilute nitric

acid. The phenylhydrindonehydrazone, C21H1SN2, crystallises from

benzene in almost white crystals, which become brownish on expo-

sure to light; it melts at 137—138°, and dissolves in concentrated

sulphuric acid with a yellow colour, becoming dark-violet on the addi-

tion of ferric chloride.

If an ethereal solution, containing 10 grams of phenylhydrindone,

is shaken with seven successive portions of 10 per cent, sodium hydr-
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oxide solution (50 grams) for 1—2 hours in each case, and after
washing, the ether is distilled off, and the crystalline residue washed

with a little ether, hydroxyphenylhydrindone, CeHi^ pT.^>CPh'OH, or

C6H4'^^Q_^ ^>CHPh, is left. On slowly evaporating an ethereal

solution, it separates in six-sided tablets, melting at 129°. The cor-
responding hydrazone, CaiHigN'aO, forms yellow crystals, melts at 160°,
and dissolves in concentrated sulphuric acid with a violet colour,
becoming blue on the addition of ferric chloride ; when, however, its

solution in sulphuric acid is placed aside, it becomes claret coloured,
and passes into bluish-green on the addition of ferric chloride. The
acetyl derivative melts afc 167°.

/:i-Deoxybenzoinorthocarboxylic acid, melting at 169—170°, and
identical with that obtained by Gabriel (Abstr., 1885, 1231), separates
on acidifying the sodium hydroxide solution, which has been shaken
with an ethereal solution of phenylhydrindonephenylhydrazone, an
above described.

When phenylhydrindone is oxidised with alkaline potassium per-
manganate, besides phthalic and benzoic acids, traces of hydroxy-
phenylhydrindone (m. p. 129°) and other compounds are formed. The
investigation is still in progress. A. R. L.

Condensation of the Three Isomeric Methylhydrocinnamic
Acids to the Corresponding Methylhydrindones. By Young
(Ber., 25, 2102—2109).—The yield of orthomethylcinnamic acid

obtained by Perkin's reaction is poor (see Krober, Abstr., 1890,
969). Claisen's method (Abstr., 1890, 891), however, gives better
results. Orthotolualdehyde (10 grams) is gradually dropped into a
well-cooled mixture of sodium (2 grams) in excess of ethyl acetate

;

after a while the calculated quantity of glacial acetic acid is added to
the mixture, which is then diluted with water, and extracted with
ether. The acid has the properties already ascribed to it by Krober
(loc. cit.).

Ortliomethylhydrocinnamic acid is prepared by reducing the last*

mentioned acid with sodium amalgam, the solution being kept neutral

by means of a current of carbonic anhydride ; it is readily soluble in.

hot water and other ordinary solvents, and separates in elongated,

monoclinic prisms.

CO
Orthomethylhydrindone, C6H3Me<[pTT ]>CH2, is formed when the

methylhydrocinnamic acid (10 grams) is dropped into hot concen-

trated sulphuric acid (15 grams) at a temperature of 180—190°, and
the mixture poured on to ice ; the hydrindone is driven over in a
current of steam, and, subsequently, crystallised from light petroleum,

from which it separates in white needles melting at 95°. The phenyl-

hydrazone, CioHioiNaHPh, crystallises from dilute alcohol in slender,

white needles, melting at 133° with decomposition. When ortho-

methylhydrindone is oxidised with nitric acid, methylphthalic acidy

[Me : (C00H)3 = 1:2:3], melting at 144°, and giving an anhydride

melting at 109— 1 10°, is formed. The corresponding methylphthalimide
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is obtained when the acid is treated with ammoniam thiocyanate by
Aschan's method (Abstr., 1886, 704) ; it forms nodular groups of

needles, and melts at 183—184°.

When meta- or para-methylhydrindone is oxidised with nitric acid,

methylphthalic acid [Me : (COOH).. = 1 : o : 4], melting at 124°, is

obtained. The methylphthalic acid described by Nienientowski (this

vol., p. 607) is probably a mixture of two isomerides. A. R. L.

The Formation of Hydrindone Derivatives from Halogen
Cinnamic Acids. By W. Miersch (Ber., 25, 2109—2116; compare
Abstr., 1890, 1139).—Orthobromocinnamic acid is prepared by reduc-
ing technical orthonitrocinnamic acid by Fischer and Kuzel's method
(Annalen, 221, 266), and displacing the amido-group in the product
thus obtained by bromine, according to Gattermann's method (Abstr.,

1890, 971) ; it is reduced to the corresponding hydro-acid by hydr-
iodic acid and phosphorus.

CO
Orfhohromliydrindone, C6H3Br<^pTT ]>CH2, is formed by treating

orthobromhydrocinnamic acid with concentrated sulphui^ic acid at
180—190°, the yield being 10 per cent, of the bromo-acid employed

;

it crystallises from alcohol in colourless needles, and melts at
95*5—-96*5°. The phenylhydrazone melts at 146—147*5°; whilst para-

bromhydrindonephenylhydrazone melts at 158—159'5°.

Parachlorhydrocinnamic acid is prepared by reducing paramido-
cinnamic acid either with sodium amalgam or with hydriodic acid
and phosphorus (details being given in the paper), and replacing the
NH2 group by chlorine, by Gattermann's method ; it melts at 122°.

CO
Parachlorhydrindone, C6H3Cl<[pTT ^CH2, obtained by heating the

last-mentioned acid with concentrated sulphuric acid at 180°, melts
at 79—80°, and gives a 'phenylhydrazojie melting at 136'5—137'5°.

A compound melting at 126—127° was obtained from paraiodo-

hydrocinnamic acid ; it is probably paraiodohydrindone.
Meta- and ortho-bromhydrindone, when heated on the water-bath,

with 25 per cent, nitric acid, give consecutive bromophthalic acid

(m. p. 183°) ; whilst parachlorhydrindone gives, on similar treatment,

asymmetrical chlorophthalic acid (m. p. 150—150"5°). A. R. L.

Metadiamidotetramethylbenzidine. By C. Lauth (Compt.
rend., 114, 1208—1211).—Metazodimethylaniline, N2(C6H4-]S"Me2)2, is

obtained in long, orange or red needles, which melt at 118°, by the

action of zinc and caustic soda on nitrodimethylaniline in presence of

alcohol. It is insoluble in water, but dissolves easily in dilute acids

and in about 15 parts of boiling alcohol. It is rapidly attacked by
reducing agents. When heated at about 100° with aniline hydro-
chloride, it yields a blue-violet induline, and with paraphenylene-
diamine and hydrochloric acid it forms a blue-grey induline.

When reduced with zinc and sodium hydroxide, in presence of

alcohol, metazodimethylaniline yields a hydi-azo-derivative, which
very readily oxidises. To convert this into metadiaraidotetra-

methylbenzidine, the solution is filtered, in an atmosphere of coal-
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gas, into boiling liydrocMoric acid. It is boiled for 15 minutes, and
the base is precipitated with, sodium carbonate, and crystallised from
alcohol. The azo-derivative may also be reduced by stannous chloride

in presence of excess of acid, and the base extracted with benzene.
Metadiamidotetraraethylbenzidine forms colourless needles and

melts at 165°. It is very soluble in warm benzene or warm alcohol,

but is practically insoluble in these liquids when cold ; its salts are

very soluble in water. With ferric chloride or potassium dichromate,

its solutions give an orange coloration ; with lead peroxide and acetic

acid, a yellow-brown coloration, and with nitrous acid, a beautfal

violet colour, changing rapidly to brown. Metadiamidotetramethyl-
benzidine forms no diazo-compounds. With nitrosodimethylaniline,

in presence of acetic acid, it yields an azine which imparts a red-violet

tint to silk and to cotton mordanted with tannin. It yields no
colouring matters with phthalic acid in presence of zinc chloride, or

with formaldehyde or benzaldehyde. C. H. B.

Polymethylene Bases from Benzidine and Tolidine. By H.
ScHiFF (Ber., 25, 1936—1940).—When benzidine is dissolved in an
excess of hydrochloric acid, and formaldehyde added to the solution

at 70—80°, a red, flocculent precipitate forms after a while ; this is

collected, and dried between filter-paper. It is a hydrochloride, which
gradually loses hydrogen chloride on keeping, the largest amount of

chlorine found in the freshly-prepared substance being 19*9 per cent.

The free base separates when a dilute solution of the hydrochloride

is heated for half an hour with sodium carbonate. It is a yellow

powder, insoluble in water and cold alcohol, and only sparingly soluble

in boiling alcohol ; it decomposes at a high temperature without
melting, and formaldehyde distils over when it is boiled with water.

It may have one of the two formulae OH'CH<' I ^^ ^S.^„ or

0< ^ I

at*./-(tt"'
*^^® analytical values agree best with the

second. Tolidine yields a similar basOjCnHieNsO or CisHisNaO.
When sulphanilic acid is dissolved in an excess of aqueous form-

aldehyde, by the aid of heat, the solution saturated with barium hydr-

oxide, and the excess precipitated by carbonic anhydride, an amorphous
and crystalline barium salt may be separated ; the latter is derived

from an acid of the composition dsHuNgOeSg. A. R. L.

Acridone Derivatives. By M. Schopff (Ber., 25, 1980—1984

;

compare Graebe and Lagodzinski, this vol., p. 1086).

—

S-Acridone-

sulphonic acid, CgH4<pq >C6H3'S03H, is obtained by the action of

concentrated sulphuric acid on anilidosulphobenzoic acid

[NHPh : COOH : SO3H = 1:2:4];

it dissolves in water and concentrated sulphuric acid, forming a

yellow solution having an intensely blue fluorescence ; the haruim
salt crystallises with 1| mols. H2O. Although the author has not
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succeeded in converting xanthone into acridone by the action of
ammonia, even at as high a temperature as 260", he thinks it probable
that the carboxj-, hydroxy-, and sulphonic derivatives of xanthone
will be found capable of undergoing an analogous change. When
anilidoisophthalic acid is distilled under diminished pressure, there

is obtained, besides diphenylamine, a small quantity of a compound
which is perhaps acridone. The author confirms Graebe and Lagod-
zinski's statement (loc. cit.) that phenylanthranilic acid is obtained

on oxidising acetylorthotolylaniline, and he has obtained an acid

melting at 152° by the oxidation of diacetylmetahydroxyphenylortho-

toluidine. yS-Naphthylanthranilic acid is produced by heating together

acetylanthranilic acid and /i-naphthol for several hours at 200—250°,

and, after the whole of the acetic acid has passed over, raising the

temperature to 290—295°. The investigation is proceeding.

A. R. L.

Isomeric Change in the Stilbene Series. By J. J. Sudborough
(Ber., 25, 2237—2239).—Zinin has shown (Annalen, 149, 375) that

deoxybenzoin is converted into chlorostilbene when it is treated with
phosphoric chloride. The author has prepared methyl-, ethyl-, and
benzyl-chlorostilbene from the corresponding alkyIdeoxybenzoins

;

the products are purified by heating them with dilute alcoholic

potash on the water-bath.

Methylchlorostilbene, CMePhiCClPh, is a transparent oil boiling at
316° (corr.), which, when distilled, or boiled in a reflux apparatus, is

converted into a solid isomeride melting at 117—118° and boiling at

311° (corr.). Zinin's chlorostilbene is converted in an analogous
manner into an isomeride melting at 51°. Benzylchlorostilbene melts
at 80°. As to the nature of these isomerides, it is shown that the

two m3thyl derivatives have the same vapour density, so that it is

improbable that they are polymerides, but they may be stereo-

isomerides, or the solid compounds may be phenanthrene derivatives

containing 2 atoms of hydrogen less than the liquid ones.

Cetyldeoxyhenzoin, CieHss'CHPh'COPh, melts at 76° and boils with
partial decomposition at 430°. A. R. L.

Hydroxyketone Dyes. By C. Graebe and A. EicHENGRuif

(Annalen, 269, 295—317; compare Abstr., 1891, 706).—Sodiotri-

Jiydroxyhenzophenone, Ci3H904Na, prepared by warming trihydroxy-

benzophenone with sodium carbonate and water, crystallises in yellow

needles, and is only sparingly soluble in water. The potassium

derivative, C13H9O4K, is a yellow powder. The lead derivative,

CiaHgOiPb, is obtained when an ammoniacal solution of trihydroxy-

benzophenone is treated with lead acetate ; it is a yellow powder,
insoluble in water. The triacetyl derivative, C13H7O4AC3, prepared by
boiling the ketone with acetic anhydride, crystallises in colourless

plates, melts at 117°, and is soluble in alcohol, glacial acetic acid, and
benzene, but insoluble in water, ether, and light petroleum; when
heated with phenylhydrazine in alcoholic solution, it is converted

into a colourless, crystalline hydrazone, CisHvOaAcalNoHPh, which
melts at 130^, and, when treated with hydroxylaniine, it yields a

yellowish, crystalline oxime, Ci3H703Ac3!N'OH, which melts at 135°.
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The methyl derivative, daHgOiMe, is formed as principal producb
when trihydroxybenzophenone is heated at 100° with potash (3 mols.)
and methyl iodide (3 mols.) ; it separates from alcohol in yellow
crystals, melts at 165", and is readily soluble in chloroform, but more
sparingly in alcohol, ether, and glacial acetic acid, and very sparingly
in benzene ; it is soluble in dilute soda and in alkaline carbonates,
yielding yellow solutions. The diynethyl derivative, CiaHgOiMeo, can
be obtained by heating sodiotrihydroxybenzophenone with methyl
iodide and solid sodium carbonate at 160" ; it separates from alcohol
in colourless crystals, melts at 131°, and dissolves freely in ether,
chloroform, and alkalis, but is only very sparingly soluble in soda, and
insoluble in sodium carbonate ; when heated with acetic anhydride, it

is converted into the acetyl derivative, CiaHvOiMcaAc, which crystal-

lises from glacial acetic acid in colourless prisms and melts at 98°.

The trimethyl derivative could not be obtained.

Nitrotrihydrocrybenzophenorie, Ci3H904'N02, is obtained, together
with benzoic acid and a volatile nitro-compound, when trihydroxy-
benzophenone is carefully warmed with 20 per cent, nitric acid ; it

separates from hot water in yellowish crystals, melts at 123°, and is

soluble in alcohol and ether; it dissolves in alkalis, yielding a yellow
solution, and on oxidation with alkaline potassium permanganate it

gives benzoic acid. The dinitro-compound, Ci3H804(N'02)2, prepared
by treating the ketone with nitric acid of sp. gr. 1*4 at the ordinary
temperature, is a yellow substance, melts at 133° with decomposition,
and dissolves in water, alcohol, and alkalis, yielding yellow solutions.

The tnnitro-comj>o\ind, Ci3H704(N02)3, melts at 118°, and is only
sparingly soluble in water, but readily in alcohol.

Bromotrihydroxyhenzophenone, Ci3H904Br, is formed when the ketone
is treated with bromine in alcoholic glacial acetic acid solution ; it

crystallises from alcohol in lemon-yellow prisms, melts at 149°, and is

moderately easily soluble in alcohol, ether, and glacial acetic acid, but
only sparingly in benzene ; on oxidation with potassium permangan-
ate, it yields benzoic acid, and, when treated with nitric acid, it is

converted into the mononitro-compound described above.
Tetrahydroxybenzophenone, C13H10O5 + HoO {loc. cit.), crystallises

in greenish-yellow plates, sublimes in nearly colourless needles, and'
is readily soluble in alcohol, ether, and glacial acetic acid, but only
sparingly in water, benzene, and light petroleum; it loses its water
at 100°, the anhydrous substance melting at 149°. It dissolves in

potash, yielding a yellowish-red solution which rapidly turns dark
green on exposure to the air, with separation of a dark precipitate

;

it is also soluble in sodium carbonate and in ammonia, but is repre-
cipitated by carbonic acid. In solutions of the sodium or ammonium
derivative, aluminium salts produce a golden-yellow, lead and mag-
nesium salts a reddish-yellow, calcium chloride a greenish-yellow, and
ferric chloride a yellowish-brown, precipitate. The sodium deriva-

tive, CisHyOsNa + H2O, is quickly deposited in yellow crystals when
the ketone is suspended in hot water and treated with sodium carb-

onate ; it is rather sparingly soluble in water. The tetracefyl deriva-

tive, C13H6O5AC4, crystallises from alcohol and acetic acid in colourless

scales, melts at 118°, and combines with phenylhydrazine to form a
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colourless, crystalline hydrazone, <which. melts at 129°. The hromo-
derivative, daHgBrOs, is formed when tetrahydroxybenzopbenone is

treated with bromine in cold j^lacial acetic acid solution ; it crystal-

lises from dilute alcohol in yellow prisms, melts at 200°, and dissolves

in sodium carbonate and in dilute potash with a yellow coloration.

Bromodihydroxyxanthonej Ci3H7Br04, is obtained when bromine is

added to a glacial acetic acid solution of tetrahydroxybenzophenone
and the mixture heated io boiling; it crystallises from alcohol in

«,lmost colourless needles, and turns brown at 310°, but does not melt
at 360° ; it dissolves in potash with a blood-red coloration.

Trihromodihydroxyxanthone^ Ci3H5Br304, can be prepared by boiling

tetrahydroxybenzophenone with a large excess of bromine in glacial

acetic acid solution ; it is an almost colourless compound, does not
melt at 360", and dissolves in potash, yielding a deep-red solution.

Hydroxynaphthyl trihydroxyphenyl Jcetone, OH'CioH6'CO'C6H2(OH)3
+ H2O, is formed when gallic acid is heated with a-naphthol and zinc

-chloride ; it crystallises from alcohol in greenish-yellow prisms or
needles, loses its water at 100°, melts at 246°, and is only moderately
easily soluble in alcohol and glacial acetic acid, and insoluble in

water, benzene, and light petroleum; it dissolves in concentrated
sulphuric acid with a deep-red, and in alkalis with a yellowish-red,

•coloration. The potassium derivative, CntlnOsK, is a brown powder.
The sodium derivative, CnHnOsNa, crystallises in brown needles, and
is only sparingly soluble in water. The hydrazone, Ci7Hio04!N2HPh,
crystallises from alcohol in yellowish-brown plates, melts at 210° with
decomposition, and is soluble in ether and glacial acetic acid, but
insoluble in benzene. The tetracetyl derivative, CnHgOgAci, forms
yellow crystals, melts at 129°, and is readily soluble in alcohol,

benzene, and glacial acetic acid, but only sparingly in ether. When
the ketone is heated with sulphuric acid, it is decomposed into

naphthol and gallic acid ; it is completely decomposed by warm con-
centrated nitric acid.

A bromo-derivative of the composition CsiHieOgBrg is formed when
hydroxynaphthyl trihydroxyphenyl ketone is treated with excess of

bromine in glacial acetic acid solution at the ordinary temperature

;

it separates from alcohol in crystals, melts at 293°, and is moderately
easily soluble in alcohol, glacial acetic acid, and ether, but almost
insoluble in benzene and light petroleum. When bromine is gradu-
ally added to an alcoholic solution of the ketone until a permanent
coloration is produced, a considerable development of heat occurs,
4ind, on cooling, a yellow, crystalline compound, which melts at 246°

and has probably the composition Ci7H7Br304, is deposited.

A dinitro-coxa^ovjidi of the composition Ci7Hio05(N02)2 is formed
when hydroxynaphthyl trihydroxyphenyl ketone is heated at 40—50°

with dilute nitric acid ; it crystallises from alcohol in yellow needles,

melts at 134° with decomposition, and is soluble in potash.

P. S. K.
Behaviour of Aromatic Hydroxyketones with Sulphuric

Acid and with Ammonia. By C. Graebe and A. Eichengrun
{Annalen, 269, 318—323; compare preceding abstract).—When the

hydroxy-derivatives of benzophenone are treated with sulphuric acid
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under suitable conditions, they are decomposed, and the more readily
the greater the number of hjdroxy-groups in the molecule; that part;

of the molecule which is combined with the smaller number of
hydroxy! groups is converted into an acid, whilst the remainder is

transformed into a phenol or phenolsulphonic acid. Hydroxybenzo-
phenones, such as orthodihydroxybenzophenone, which are readily

converted into xanthone derivatives form exceptions to the above
rule.

Hydroxyamidobenzoplienone, OH*C6H4*CO*C6H4*!N"H2, is formed when
orthodihydroxybenzophenone is boiled with dilute ammonia, but the
yield is better when the ketone is treated with excess of alcoholic

ammonia at the ordinary temperature. It is a yellow, crystalline

compound, melts at 222°, and is soluble in hot alcohol, chloroform,
and ethyl acetate, but only sparingly in ether and benzene ; it dis-

solves in cold alkalis, and in warm alkaline carbonates with a yellow,

and in concentrated sulphuric acid with a red, coloration, but its

solutions in dilute acids are colourless. The hydrochloride crystallises

from dilute alcohol in colourless prisms, and melts at 242°; when this

salt, or the base itself, is submitted to dry distillation, it is converted
into xanthone with liberation of ammonia.
When tetrahydroxybenzophenone (ra. p. 149°) is heated with dilute

ammonia at 160°, it is converted into the corresponding dihydroxy-
xanthone (compare Abstr., 1891, 706) ;

paradihydroxybenzophenone
and orthoparadihydroxybenzophenone, on the other hand, are not
acted on by ammonia. Salicylresorcinol is readily decomposed by
ammonia at the ordinary temperature, yielding salicylamide and res-

orcinol. F. S. K

Derivatives of Deoxybenzoin. By P. Petrenko-Kritschenko
(Ber., 25, 2239—2242).—Parachlorodeoxybenzoin is prepared from
paranitrophenylacetic acid (prepared from benzoyl cyanide) by reduc-
ing it, and converting the amido-acid thus formed into the chloro-acid

by Sandmeyer's method ; the latter is then dissolved in chloroform,
the solution heated with phosphorus pentachloride, and the non-
volatile residue, left on distilling the product under diminished
pressure, is dissolved in benzene, and heated on the water-bath with a
small quantity of aluminium chloride. The parachlorodeoxybenzoin,
when crystallised from alcohol, melts at 133". When it is dissolved
in sodium ethoxide solution, benzyl chloride (2 mols.) added, and
the mixture heated for about 12 hours, the benzyl derivative,

C6H4Cl-CH(CH2Ph)-COPh, melting at 138°, is obtained.
Parachlorodesaurin, C6H4Cl-C(CS)*COPh, is formed by heating

parachlorodeoxybenzoin with potassium hydroxide in fine powder
(2 parts) and carbon bisulphide (20—30 parts) on the water-bath.
It separates from xylene as a bright-yellow, microcrystalline mass,
and meks at 280°.

Paranitrodeoxybenzo'in, prepared from paranitrophenylacetic chloride
by the Friedel-Oraft reaction, melts at 145°, and is, perhaps, identical

with the compound Golubeff obtained by nitrating deoxybenzoin
(Abstr., 1879, 150 and 790). Experiments are now in progress on
the action of benzyl chloride on the nitro-compound. A. R. L.
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The Fluorescein Group. By R. Mmyer and H. HoFFMEVEif
(Ber., 25, 2118—2121).—The formula ascribed by the authors in a
former paper (this vol., p. 970) to fiuoran was not experimentally
established.

Hydrofluoranic acid, which has been obtained both by v. Baeyer
and by the authors by reducing fluoian, and which maybe represented

by the formula COOH-C6H4-CH<^''^>0, was distilled with lime

(3 parts), xanthone being isolated. The latter is also formed,,

together with benzene, when fluoran is distilled with lime (4 parts) ;

these facts prove, therefore, the accuracy of the formulae assigned to

fluoran and fluorescein (loc. cit.), as also that given above to hydro-
fluoranic acid.

When hydrofluoranic acid is distilled with baryta or soda-lime, or
when fluoran is distilled with soda-lime and zinc-dust, a compound
is obtained crystallising in white needles and melting at 143". It

is being further investigated. A. R. L.

Condensation of Cinnamic Acid with Hydrocarbons. By
C. LiEBERMANN and A. Hartmann (Ber., 25, 2124—2131).—When cin-

namic acid (25 grams) is mixed with benzene (50 grams) and concen-

trated sulphuric acid (125 grams), and the mixture heated on the water-

bath for 1—2 hours, then poured into water and extracted with ether,,

the aqueous acid liquid is found to contain sulphonic acids, which give

diphenylpropionic acid on heating them with hydrochloric acid at

220°. The ethereal solution is distilled, and ihe residue extracted

with sodium carbonate solution, when phenylhydrindone (see below)
remains, whilst diphenylpropionic acid and a smaller quantity of

phenylenediphenyldipropionic acid pass into solution. The two acids

are subsequently separated bymeans of the difference in their solubility

in ether, the former being more readily soluble in that solvent than the

latter. To obtain the maximum yield of diphenylpropionic acid, the

above quantity of sulphuric acid is diluted with 10 per cent, of water.

When the diphenylpropionic acid (loc. cit.) is dissolved in alkali

carbonate, a 5 per cent, solution of potassium permanganate dropped
in, and, simultaneously, a current of steam passed through the mix-
ture, benzophenone is driven over.

Fhenylenediphenyldipropionic acid, C6H4(CHPh'CH2*COOH)2, crys-

tallises from alcohol in small, white needles, and melts at 235° ; the

barium salt crystallises with THaO. The acid owes its origin to the

condensation of diphenylpropionic acid with cinnamic acid.

CHPh
Phenylhydrindone, C6H4<CpQ ^CH2, forms colourless, lustrous

needles, dissolves readily in alcohol, ether, benzene, and glacial

acetic acid, and melts at 78°; the oxime melts at 141°, and the hydr-

azone melts at 130° (compare v. Miller and Rohde, this vol., p. 1220).

When V. Pechmann's /J-phenylumbelliferone (Abstr., 1884, 67) is

dissolved in alcohol, and allowed to remain for two days with an
excess of sodium amalgam at 50—60°, phenylhydroxyhydrocoumarin
(m. p. 137°), identical with that prepared by the condensation of

cinnamic acid and resorcinol, is obtained. A. R. L.
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Nitro-/3-naphthols. By F. Gaess {J.pr. Ghem. [2], 45, 614—616).
—1'

:
2'-Nitronaphthol is prepared by heating 1'

: 2'-nitronaplithol

ethyl ether (Abstr., 1891, 459) in 15 parts of a mixture of glacial

acetic acid (10 parts) and strong hydrochloric acid (5 parts) for 6—

8

hours at 160—170°
; the solution is poured into water, the acid nearly

neutralised, and the precipitated naphthol filtered off, and purified by
solution in ammonia and reprecipitation by hydrochloric acid. It

crystallises from hot water in golden needles, melts at 144—145°, and
dissolves easily in alcohol, ether, chloroform, acetone, and benzene ; it

has feebly acid properties, and forms unstable salts. The acetyl

derivative crystallises from aqueous alcohol in long, pale-yellow

needles, melts at 101—102°, and dissolves easily in alcohol and ether,

but more sparingly in water.

2 : 2'-Nitronaphthol • ethyl ether is not so easily decomposed. By
using a mixture of 15 parts of hydrogen chloride and 85 parts of

glacial acetic acid, and heating at 200—210°, both 2 : 2'-nitronaphthol

and chloro-2 : 2'nitronaphthol are produced ; they may be sepa-

rated by crystallisation from aqueous alcohol or aqueous acetic acid,

in both of which the chloro-derivative is less soluble. 2 : 2'-Nitro-

Qiaphthol forms yellow needles, and melts at 156—158°; the acetyl

derivative crystallises in colourless needles, and melts at 151—152^.

Chloro-2 :
2'-nitronaphthol crystallises in yellow needles, and melts at

192°. A. G. B.

Nitro-^-naphthaquinone. By T. Zincke (Annaleji, 268, 257

—

260).—The author and his pupils have studied the action of chlorine

on nitro-^-naphthaquinone ; the results of the investigation are given

in the following abstracts. F. S. K.

Action of Chlorine on Nitro-^-naphthaquinone in Glacial
Acetic Acid Solution. By T. Zincke and M. Latten (Annalerij 268,
260—297) .

—

Orthodichloronitrethylhenzoylcarhoxylic acid,

OH-NO:CCl-CHCl-C6H4-CO-COOH,

is obtained, together with an oily bye-product, when a rapid stream
of dry chlorine is passed into glacial acetic acid containing finely-

divided nitro-/S-naplithaquinone in suspension, the saturated solution

kept for 24 hours, then filtered, and evaporated at the ordinary tem-
perature ; on keeping, the acid is gradually deposited in crystals and
is separated from the yellow mother liquors by filtration. It separates

from glacial aceiic acid in large, lustrous, seemingly monoclinic

crystals, and from hot benzene in colourless needles or prisms, turns

yellow at 163—165^ and melts at 174° with eifervescence
; it dissolves

freely in alcohol, ether, and glacial acetic acid, but is only sparingly

soluble in benzene, and almost insoluble in light petroleum. It is

soluble in cold water, but is reprecipitated from the solution on the

addition of hydrochloric acid ; it is quickly decomposed by hot water
and by carbonates. It dissolves in ammonia and in an alcoholic solu-

tion of hydroxylamine yielding beautiful, blue solutions, from which
a dark-blue, amorphous substance is precipitated either immediately
or on the addition of an acid ; when warmed with stannous chloride



1230 ABSTRACTS OF CHEMICAL PAPERS.

and hydrochloric acid, it is decomposed, with liberation of carbonic

anhydride and ammonia; it crystallises unchanged from concentrated

nitric acid, but on oxidation with chromic acid it yields a lactone of

the composition CgHeClN^O^ (see later). When the acid is heated at

105—110°, it loses 1 mol. H2O ; the anhydride obtained in this way
takes up water very readily, and is reconverted into the acid on re-

crystallisation even from dry solvents. An acetyl derivative^

CioHfjClsNOsAc, is formed when the acid is heated at 100° with, acetic

chloride ; it crystallises from benzene in transparent, quadratic,

efflorescent plates, melts at 154°, and is insoluble in alkalis ; it is de-

composed by warm dilute soda, yielding a dirty, flocculent substance.

The methyl salt, CUH9CI2NO5, prepared by treating the acid with

methyl alcohol and sulphuric acid, crystallises from a mixture of

benzene and light petroleum in colourless needles, melts at 139°, and
is soluble in ether, benzene, and soda, but insoluble in sodium carb-

onate ; its acetyl derivative, C11H8CI2NO5AC, crystallises from methyl
alcohol in transparent plates, and melts at ]30—131°.

A lactone of the composition doHeClNOa is formed when the ketonic

acid is treated with 10 per cent, sodium carbonate solution ; it crystal-

lises from hot benzene in slender, colourless needles, melts at 139°, and
is only sparingly soluble in ether, but moderately easily in alcohol and
glacial acetic acid ; it frequently decomposes on keeping, especially

when impure, with evolution of ruddy fumes, and it is readily oxidised

to phthalic acid on treatment with nitric acid. Chromic acid converts

it into a lactone of the composition C9H6Cl]Sr04 (see below) with
liberation of carbonic anhydride, but acetic chloride is without action

;

its behaviour with stannous chloride, ammonia, and hydroxylamine is

the same as that of the ketonic acid. It is- not acted on by chlorine

in glacial acetic acid solution, but on treatment with calcium hypo-

chlorite it is converted into dichloronitromethylphthalide ; its con-

stitution is probably represented by the formula

co<'^^^>ch-cci:no-oh.

When the lactone just described is dissolved in water and the acid

solution extracted with ether, a syrupy hydroxy-acid is obtained

;

this is not reconverted into the lactone on warming, and forms

no well- characterised salts ; its acetyl derivative is insoluble in water,

bat soluble in alkaline carbonates, a fact which indicates the presence

of two hydroxyl groups in the molecule of the acid. The dimethyl

derivative, CisHiaClNOe, prepared by treating the hydroxy-acid witli

methyl alcohol and sulphuric acid, separates from methyl alcohol in

lustrous, well-defined crystals, melts at 125—131°, and is insoluble in

sodium carbonate. The constitution of the hydroxy-acid could nob

be determined, but it is evidently not expresesd by the formula
N02-CHCl-CH(OH)-C6H4-CO-COOH.
The lactone of orthochloronitrohydroxyethylbenzoic acid,

^^^>ch-cci:no-oh,
C6H4-

is formed when the ketonic acid described above is dissolved in sodium
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carbonate, the solution acidified with glacial acetic acid, and then
warmed with excess of chromic acid; it crystallises in colourless

needles or plates, melts at 127° with previous softening, and is readily-

soluble in alcohol, glacial acetic acid, and benzene, but more sparinsfly

in ether and light petroleum ; it dissolves in sodium carbonate and in

soda, but is reprecipitated on the addition of an acid. It is decom-
posed by stannous chloride with liberation of ammonia, but it is not
acted on by aniline and hydroxylamine.

OrtJiocldoTonitrometlioxijethylbenzoic acid,

OH-NO:CCl-CH(OMe)-C6H4-COOH,

is formed when the preceding compound is treated with ice-cold

methyl alcoholic potash, and the solution then poured into excess of

cold hydrochloric acid. It crystallises from benzene in lustrous,

quadratic plates, melts at 171° with decomposition, and dissolves

freely in alcohol, glacial acetic acid, ether, and sodium carbonate.

The methyl salt CuHioClNOg crystallises from methyl alcohol iu

lustrous, colourless needles melting at 111°. When the methoxy-
acid is treated with chlorine in sodium carbonate solution, it is con-

verted into a compound of the constitution

N02-CCVCH(OMe)-CeH4-COOH

;

this substance crystallises from benzene in lustrous prisms, and melts

at 189°.

Nitromethylenejphthalyl, I >C!CH*N02, is obtained by oxidis-

ing the bye-product formed in the preparation of chloronitrethyl-

benzoylcarboxylic acid. The mother liquors from the crystalline acid

(see above) are diluted with acetic acid, the mixture warmed with
sodium acetate, then strongly acidified with hydrochloric acid, and
the heating continued until only a slight turbidity is produced on the
addition of water ; the dilute solution is then filtered from resinous

products, boiled with excess of chromic acid, and the precipitate re-

peatedly treated with hot alcohol, which extracts the lactone of ortho-

chloronitrohydroxyethylbenzoic acid. The nitromethylenephthalyl

remains undissolved and is purified by recrystall isation from hot

glacial acetic acid, from which it separates in yellowish needles or

plates melting at 194°. It is only sparingly soluble in alcohol, ether,

and benzene, is decomposed by hot soda, and is not acted on by
chlorine iu glacial acetic acid solution ; on treatment with stannous
chloride, it is decomposed with liberation of ammonia.
When nitromethylenephthalyl is dissolved in ice-cold methyl

alcoholic potash, and the solution acidified with cold, dilute hydro-
chloric acid, a compound of the composition C10H10O4 is obtained;

this substance crystallises from a mixture of benzene and light petr-

oleum in long, dirty-white needles, melts at 147°, and is probably

methoxyacetophenonecarboxylic acid, OMe'CHo'CO'CeH^'COOH.

Bichloronitromethylphthalide, ' >CH-CCl2*N0,., the lactone of

orthodichloronitrohydroxyethylbenzoic acid, is formed, with evolutioiif
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of carbonic anhydride, when a glacial acetic acid solution of nitro-/5-

naplitliaquinone, which has been saturated with chlorine, is poured
into a large volume of cold water ; it can also be prepared by treating

either the lactone melting at 139°, or the lactone melting at 127°,

already described, with a concentrated solution of calcium hypo-
chlorite. It crystallises in colourless, lustrous needles, melts at 94°,

and is readily soluble in alcohol, glacial acetic acid, benzene, and
chloroform, but more sparingly in light petroleum ; it is very stable

and is not acted on by aniline, hydroxylamine, acetic chloride, or con-

centrated nitric acid, but when warmed with stannous chloride it is

decomposed with liberation of ammonia ; it is quickly decomposed by
warm concentrated sulphuric acid, yielding phthalic acid. When
heated with potassium acetate in alcoholic solution, it is converted
into dichloromethylenephthalyl (m. p. 129"), identical with the com-
pound previously described by Zincke and Cooksey (Abajfcr., 1890,

786). F. S. K.

Action of Chlorine on Nitro-^-naphthaqninone in Chloro-
form Solution. By T. Zincke and 0. Schaefenberg (Annalen, 268,
297—305).

—

Dicliloronitro-oi^-dihetohydronaplithalene hydrate,

C6H,<^g*^j^>CCl-N02 + H,0,

is obtained as sole product when nitro-/3-naphthaquinone is treated

with chlorine in chloroform solution in absence of water. It crystal-

lises from a mixture of benzene and light petroleum in almost

colourless needles, melts at 115—116° with decomposition, and dis-

solves freely in benzone, chloroform, and ether, but is only sparingly

soluble in light petroleum. It does not lose its water over sulphuric

acid under reduced pressure, but when heated at 100—105° it is

partially converted into dichloronitrethylbenzoylcarboxylic acid (see

preceding abstract) ; this acid is also formed when the hydrate is

dissolved in glacial acetic acid, anhydrous ether, or benzene. It

dissolves in sodium carbonate, and, on acidifying the solution, the

lactone (m. p. 139°) already described is precipitated. When treated

with methyl alcohol, it is converted into the methyl salt of dichloro-

nitrethylbenzoylcarboxylic acid, and when heated for a short time with

acetic chloride at 100° it is transformed into dichloro-yS-naphtha-

quinone (m. p. 183°) ; with stannous chloride in glacial acetic acid

solution, it yields nitro-/3-naphthaquinone.

When finely-divided nitrO'/3-naphthaquinone is treated with a con-

centrated solution of calcium hypochlorite, it is quickly converted into

dichloronitromethylphthalide. F. S. K.

Nitration of /3-Naphthylamine. By P. Friedlander and S.

SzYMANSKi (5er., 25, 2076—2083).—The authors have obtained the

2 :
4'- and 2 : I'-nitronaphthyla.mines by treating /5-naphthylamine

nitrate with concentrated sulphuric acid.

^-Naphthylamine nitrate, dried at 100° and in a fine state of divi-

sion, is gradually added to 10 times the quantity of well-cooled,

concentrated sulphuric acid. The temperature is kept below 5° by
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means of a freezing mixture. When the nitrate is dissolved, the
mixture is poured into 6—8 times the quantity of water, and the hot
solution separated from the resin which is formed. On cooling, the
sulphates of the nitro-compounds separate as a brownish-yellow,
crystalline mass. The nitro-bases are obtained from the sulphates
by treatment with ammonia, and are fractionally crystallised from
benzene or alcohol. The less soluble 2 : 4'-nitro-y8-naphthy]amine is

thus easily obtained pure. The 2 :
1'-compound is obtained by acetyl-

ating the mixed bases with acetic anhydride, crystallising the acetyl
compound from alcohol, with the addition of animal charcoal, until it

melts at 195'5°, hydrolysing with dilute sulphuric acid (1 : 1), and
finally treating the sulphate with ammonia.

2 : 4i -Nitro-fi-na'phthylamine crystallises in beautiful, red, lustrous
needles, melts at l^S'S", and is easily soluble in hot alcohol, benzene,
and acetic acid, more sparingly in hot water, and insoluble in cold
water and light petroleum. The hydrochloride is easily soluble in hot
water, and crystallises in colourless needles. The sulphate is spar-

ingly soluble, and crystallises in yellowish-white leaflets. Both salts

partially decompose when warmed with a large quantity of water or

alcohol. The acetyl compound crystallises from alcohol in thick,

yellowish-brown rhombs, and from benzene in j^ellow, radiating
needles, melts at 185'5°, and is easily soluble in alcohol and acetic

acid, sparingly so in benzene. The benzoyl compound crystallises in

needles, and melts at 181*5°.

2 : 4i -Nitro-^.naphthol is obtained by diazotising the preceding
amido-compound and heating the dilute solution of the diazo-com-
pound, acidified with sulphuric acid, with the addition of a small
quantity of carbamide as long as nitrogen is evolved. It crystallises

from water in bright, yellow needles, melts at 147°, and is sparingly

soluble in cold water, easily so in hot water, in the other usual
solvents, and in alkalis. The salts are easily soluble in water, with a
bright, yellowish-red coloration. The ethyl salt, obtained by boiling

an alcoholic solution of the potassium salt with ethyl iodide, crystal-

lises from alcohol in yellow needles, and melts at 115°.

2 : 4i'-Amido-(3-naphthol was not obtained pure on account of the

ease with which it oxidises on exposure to air. By cautiously re-

ducing the nitronaphthol with excess of stannous chloride, the stanno-

chloride of the amidonaphthol is obtained in white needles which
are completely converted into the hydrochloride when crystallised

from concentrated hydrochloric acid. The amidonaphthol is obtained

by decomposing the hydrochloride with sodium hydrogen carbonate.

It forms a white, crystalline mass, and is easily soluble in the

ordinary solvents, alkalis, and acids. The aqueous and alcoholic

solutions have a beautiful, violet-blue fluorescence.

2 : 4i'-Naphthylenediamine is obtained by reducing the above nitro-

/3-naphthylamine with iron filings and acetic acid. The product is

boiled out with water, converted into sulphate, and the sulphate puri-

fied by crystallisation from water. The free base is obtained by
decomposing the sulphate with sodium hydroxide. It crystallises in

short, white needles, melts at 77*5°, is easily soluble in hot water,

alcohol, benzene, and acetic acid, less so in cold water and ether, and
VOL. LXII. 4 o
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darkens on exposure to air. The aqueous solution has a strong, blue
fluorescence, and gives a violet-brown coloration with ferric chloride

or calcium chloride. The hydrochloride is easily soluble in water,

sparingly so in hydrochloric acid. The sulphate forms sparingly

soluble, white needles which turn violet on exposure to the air. The
diacetyl compound crystallises in colourless needles, melts at 257°, and
is sparingly soluble in alcohol. When the diamine is treated with the

calculated quantity of nitrite in strongly acid solution, it is easily

converted into a tetrazo-compound which yields brownish-violet dyes
with naphtholsulphonic acids. These dyes, however, have scarcely

any affinity for unmordanted cotton.

2 : 4'-Dichloronaphthalene is obtained from the preceding diamine
by converting it into the tetrazo-compound and decomposing the

latter with copper-dust and hydrochloric acid. It melts at 48°, and
has all the properties assigned to it by Erdmann and Kirchhoff.

2 : V-Nitro-^-fiaphthylamine crystallises in beautiful, red, lustrous

needles, melts at 103'5°, is easily soluble in most solvents, sparingly

so in hot water, and insoluble in light petroleum. The sulphate and
hydrochloride are somewhat less soluble than the salts of the 2 :

4'-

compound, and are partially decomposed when heated with water or

alcohol. The acetyl compound crystallises in long, yellow needles,

melts at 195*5°, and is sparingly soluble in benzene and alcohol, more
easily so in acetic acid. The benzoyl compound crystallises from
alcohol in greenish-yellow needles, and melts at 162°.

2 : V'Nitro-ft-naphthol crystallises from dilute alcohol in long, deep-

yellow needles, melts at 142°, and is easily soluble in most solvents,

sparingly so in water. It yields salts with the alkalis and alkaline

earths which dissolve with a deep, dark-red coloration.

2 : V-Amido-^-naphthol crystallises from ether in small, white
needles which darken on exposure to air, blackens at 180°, decomposes
at 212—218° without melting, and is easily soluble in alkalis, acids,

water, alcohol, and ether.

2 : V-Naphthylenediamine crystallises from benzene in white leaf-

lets, from water in feathery needles, melts at \\lh^\ darkens on
exposure to air, and is easily soluble in acetic acid, alcohol, and
benzene, less so in water, and very sparingly so in ether and light

petroleum. With ferric chloride, the aqueous solution gives a beauti-

ful violet coloration. The sulphate and hydrochloride are easily

soluble in water. The diacetyl derivative crystallises from alcohol in

small rhombohedra, and melts at 213°. The 2 : I'-diamine yields

brownish-violet disazo-dyes similar to those from the 2 : 4'-compound.
The 2 : I'-dichloronaphthalene obtained from it melts at 61°.

E. C. K.

Natural Sjmthesis of the Vegetable Hydrocarbons. By Ma-
QUENNE (Compt. rend., 114, 677—680).—Whilst it is easy to trace the

connection between the carbohydrates, the fatty acids, and the paraffins,

and to form some idea of the mode in which substances of these

groups are formed in nature, there has been hitherto no direct con-

nection established between the carbohydrates and the benzene

family, much less with the terpenes and resins which are so abundant
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in the vegetable kingdom. Now, however, it is shown that thei

hepfcine, C7H12, obtained by reducing perseitol with boiling hydriodic
acid, and therefore a product of direct synthesis, is not only identical

with the heptine extracted hy Renard from resin oil, bat has the
characteristic properties of the terpenes, and may, in fact, be re-

garded as a lower member of that, or perhaps of the menthene,
family.

Heptine is very oxidisable, resinifies in air, forms a crystalline hydrate
with water, C7HUO2, homologous with terpene hydrate, CmHaoOj,
unites directly with bromine and hydrogen chloride and iodide to
form compounds, CvHigBra, C7H13CI, C7H13I, and forms a nitroso-

cbloride, C7H12NOCI. Hence there is little doubt as to its nature.
Further confirmation is given by the fact that the differences between
the observed and calculated molecular refractions for wave lengths
Ha and 00 are 2"15 and 1'97, numbers which agree closely with
1'78 and 1*60, those found by Briihl and Landolt to hold for single

ethylene linkings. Hence heptine is built on a cycloid nucleus,
probably intermediate between benzene and hexamethylene. It is

especially interesting as the first example of a complete synthesis

effected in the terpene group, other than by polymerisation of a
simpler hydrocarbon, and seeing that the synthesis has been effected

directly from a natural carbohydrate, it opens up a suggestive field of

speculation around the processes occurring in nature.

Heptine nitrosocMoride, C7H12NOCI, is formed by adding solid

sodium nitrite gradually to a cooled mixture of heptine and hydro-
chloric acid. The supernatant layer turns green, crystallises, is re-

moved, cautiously drained and washed at the pump, and finally dried
in a vacuum. The nitrosochloride thus prepared consists of a mass
of pale-blue, microscopic needles, and has a strong odour of camphor

;

it melts about 92° with partial volatilisation and decomposition. It

is very unstable, and can be kept only for a few hours ; even in a
vacuum it soon resinifies. Jn. W.

Terpin Hydrate from Eucalyptus Oil. By E. Merok (Arch.

Pharm., 230, 169—173).—The terpin hydrate, produced by mixing
turpentine oil with nitric acid and alcohol and setting it aside for

some time (Wallach, Abstr., 1886, 70), is also produced when euca-

lyptus oil is similarly treated. The author has not yet succeeded in

discovering which constituent of the oil yields the terpin hydrate;
both 01. eucalypt. glohuli and 01. eucalypt. Australe give the reaction,

but there is little or no evidence that any sample of eucalyptus oil,

as supplied by the trade, is from only one source. A. Gr. B.

Oil of Lavender and of Bergamot. By J. Bertram and H.
Walbaum (J. pr. Chem. [2] 45, 590—603).—French lavender oil

consists for the most part of an alcohol, CioHihO, and ethereal salts,

chiefly the acetate, derived therefrom. In its reactions and physical

properties this alcohol is identical with linalol obtained by Semmler
from linaloes (Abstr., 1891, 540) ; it absorbs 4 atoms of bromine,
yields the chloride, CioHigCU, with hydrogen chloride, and is oxidised

to citral (geranaldehyde, loc. cit.) by chromic acid mixture. I)e-

4 2
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liydrating agents eliminate from the alcohol, hydrocarbons of the
formula CioHje, among which terpinene and dipentene are to be
recognised.

Bergamot oil also contains the acetate derived from linalol, and
owes its odour to this. A. G. B.

Essential Oil of Licari Kanali. By P. Barbtkr (Compt. rend.,

114, Q74i—675).—The essential oil of Licari kanali was found by
Morin to contain a substance, CioHigO, which the present author terms
licareol. It is a colourless, somewhat oily liquid, which boils at

199—200°, and has a sp. gr. of 0-8819 at 0°, and 0-8662 at 15-4°. Its

rotatory power at 15-4° is [ajo = —18° 21', and its refractive indices

at the same temperature are 1-4635 for the red, and 1'4775 for the

blue rays. It reacts with dry hydrogen chloride to form a liquid

dicMoro-derivative, C10H18CI2, which boils at 155—157° under a pressure

of 39 mm., and has a sp. gr. of 1-0447 at 0^ and 1-0246 at 19-5°, and
refractive indices 1-4789 for the red, and 1-4926 for the blue rays at

17*2°. When the dichloro-compound is boiled with a solution of

potassium acetate in glacial acetic acid, it loses its chlorine, and is

converted into an acetate, CioHnOAc, which is also formed when
licareol is heated with acetic anhydride in a sealed tube for eight

hours at 140°, and is a colourless liquid of agreeable odour, boiling at

241—242°, and having a density of 0-9298 at 0°. It is not the acetate

of licareol, since the difference between its boiling point and that of

the parent substance is much greater than the normal, and when,
moreover, it is hydrolysed, it yields an isomeric alcohol boiling at

226-227°.
Along with the acetate there are also formed an ether, (CioHi7)30,

which is a viscous, colourless liquid, boiling with partial decom-
position at 320°, and a liquid hydrocarbon, CioHie, which boils at

176—178°.
The methyl and ethyl derivatives of licareol, methyl licaryl ether.,

CioHn'OMe, and ethijl licaryl ether, are liquids boiling at 189—192°,

and at about 210°.

Licareol is energetically attacked by chromic acid mixture, and
among the products of oxidation a ketone, licareone, CioHieO, occurs

as a liquid of penetrating odour, boiling at 188—190°, and having a

density of 0-8913 at 0°. It does not combine with sodium bisulphite,

but it reduces alcoholic ammoniacal silver nitrate, and combines with
hydroxylamine to form a liquid oxime. It therefore contains two
secondary alcohol groups and an ethylene bond. Jn. W.

Studies in the Camphor and Fenchone Series. By 0.

Wallace {Annalen, 269, 326—347 ; compare Abstr., 1891, 218 and
1086).—The compound (fenchonitrile) of the composition 0101115]^,

obtained by treating the oxime of fenchone (fenchole) with dilute

sulphuric acid, behaves just like an unsaturated compound, and com-
bines directly with the halogen acids to form rather unstable, crystal-

line, additive products. The &romo-compound, CgHisBr'CN, melts at

60°
; the ^o£Zo-compound, CgHiel'CN, at 54— 55°

; and the chloro-com-

pound, CgHieCl'CN, at 57—58° ; the last-named compound is, in the
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dry state, the most stable of the three, but is readily decomposed
when boiled with alcohol or water.

Camphonitrile, doHisN", boils at 226—227°, and has a sp. gr. of
0-910 at 20°. Its refractive power is W(D, = 1-46648 at 20°, from
which M = 45-39 ; this number agrees with the value calculated on
the assumption that the nitrile contains a single double-linking.

Camphonitrile behaves chemically like an unsaturated compound, and
combines directly with halogen acids, but the products do not crystal-

lise.

ji-Isofenchonoxime, CioHnNO, is obtained when the a-isofenchou-

oxime (m. p. 113—114°) previously described {loc. cit.) is boiled for

a few hours with dilute sulphuric acid, and the cold solution then
neutralised with an alkali. It crystallises well from alcohol and hot
water, melts at 137°, distils unchanged, and is much more readily

soluble in hot water than the a-oxime ; it has a pronounced basic

character, forms with hydrogen chloride in ethereal solution a colour-

less, unstable hydrochloride, and, like the a-oxime, is only very slowly

acted on by boiling alcoholic potash. When warmed with phosphorus
pentoxide, it seems to be converted into fenchonitrile, and on oxidation

with potassium permanganate, it yields, like fenchone, dimethyl-

malonic acid.

Fencholenic acid, C10H16O2 {loc. cit.), boils at 260—261°, and has a
sp. gr. of 1-0045 at 16°; its refractive power is ?Z(D) = 1-4768, from
which M = 47-24, the calculated value being M = 47-34. The
ammonium salt, prepared by passing anhydrous ammonia into an
ethereal solution of the acid, is a colourless, very hygroscopic powder.
The silver salt, CioHiaOaAg, is a colourless, comparatively stable

powder, sparingly soluble in water and alcohol. The acid is unsatu-

rated, and combines with concentrated hydriodic acid to form a
crystalline additive compound. The corresponding c^Zoro-compouud,

C10H17CIO2, prepared by shaking fencholenic acid with concentrated

hydrochloric acid, is more stable than the iodo-additive product, and
separates from light petroleum in small crystals which melt at

97— 98"
; it is readily decomposed by alkalis. When fencholenic acid

is distilled with soda- lime, it yields an oil, which consists of a mix
ture of hydrocarbons and compounds containing oxygen.

Campholenic acid boils at 258—261°, and its sp. gr. is 09920 at

19°; its refractive power is n(D, = 1-47125, from which M = 57-36;

its electrical conductivity is K = 0*00170, that of fencholenic acid

being K = O'OOIOO. Campholenic acid is unsaturated, and combines
with bromine in alcoholic or glacial acetic acid solution, yielding a
crystalline substance, which is insoluble in alkalis.

An acid of the composition CioHigOi is formed when campholenic

acid is oxidised with potassium permanganate in alkaline solution
;

it separates from hot water in transparent crystals, melts at

144— 145°, and distils without appreciable decomposition ; its elec-

trical conductivity is K = 0-00250. The silver salt, CloHnOiAg, is

amorphous, and moderately easily soluble in water.

A saturated hydrocarbon, which has probably the molecular formula

CoHis, is produced when fencholenic acid is heated with concentrated

hydriodic acid and amorphous phosphorus at 180—200° ; it boils at
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141—142°; its sp. gr. is 0-7900 at 20°, and its refractive power w^D) =
1*43146. The same hydrocarbon appears to be obtained when fencho-
nitrile is reduced in hke manner.
When campholenic acid is heated with concentrated hydriodic acid

and amorphous phosphorus, it is converted into a saturated hydro-
carbon, which boils at 134—^136°, and seems to have the molecular
formula CgHig ; the sp. gr. of this hydrocarbon is 0773 at 20°, and its

refractive power ^(p, = 1-42491.

These experiments show that in both carapholenic acid and fenchol-
enic acid there is a closed carbon chain, and only one double linking;
this is also trae as regards camphonitrile and fenchonitrile.

F. S. K.

Comparison of Bornylamine and Fenchylamine. By O.
Wallach and J. Gbiepenkerl (Annalen, 269, 347—369).

—

Bornyl-
amine tartrate, CioHi7'NH2,C4H606 + H2O, crystallises from hot alco-

hol in needles, and is readily soluble in water. The picrate,

CioHn'NHajCeHaNsO?, crystallises in yellow needles, and is readily

soluble in alcohol, but almost insoluble in ether. The hydrochloride
sublimes at a high temperature without decomposition.
When bornylamine, or its formyl derivative, is heated with acetic

anhydride at 200—210°, it is converted into camphene ; when formyl-
bornylamine is boiled with an aqueous solution of chromic acid, it

yields bornylamine and a very volatile crystalline compound, which
melts at 159°, and contains oxygen.

Dihornylthiocarhamide, CS(NH*CioHi7)2, is formed when bornyl-
amine is boiled with carbon bisulphide and alcohol ; it separates from
alcohol in transparent crystals, and melts at 223—224°.

Ben^ylbornylamine, doHn'NH'CHaPh, is a thick oil, boiling at 184°

under a pressure of 14 mm. ; its hydrochloride, CnHsoNjHCl, sepa-

rates from water and alcohol in colourless crystals ; its platinochloride,

(Ci7H25l^)2,H3PtCl6, crystallises in transparent, red prisms, and is

almost insoluble in water ; its inethiodide, Ci7H25N,MeI, crystallises

from hot alcohol in needles.

Benzylidenebornylamine, CioHnNICHPh, is a colourless oil, but its

hydrochloride, Ci7H23N',HCl, crystallises in small needles.

Dibornylaraine, C2nH3.r,N, a compound which was first isolated by
Leuckart (Abstr., 1887, 376), from the product of the action between
camphor and ammonium formate, crystallises from alcohol in lustrous

plates, melts at 43—44°, and boils at 180—181° under a pressure of

12 mm. ; molecular weight determinations by the boiling point method
gave results agreeing with those required by a compound of the
molecular formula given a.bove. Although dibornylamine has a
neuti^al reaction towards litmus, it combines with hydrogen chloride

in ethereal solution to form the hydrochloride, C2oH3.5N',HCl ; this com-
pound crystallises in needles or plates, melts at 260° with partial

decomposition, and is readily soluble in hot, but only sparingly in

cold, water; the platinochloride, (C2oH35N)2,H2PtCl6, crystallises from
alcohol in red needles. The nitrite, C2oH35N,HN02, crystallises un-
changed from boiling alcohol, and is only moderately easily soluble

in water. The nitrate is very sparingly soluble in water.
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When dibornylamine is treaf-ed witli bromine in light petroleum
solution, a salt of the composition C2oH35BroN,HBr is precipitated

;

it crystallises from alcohol in golden plates, melts at 184°, and is

reconverted into dibornylamine on treatment with sulphurous acid

and an alkali. Dibornylamine seems not to give an acetyl or a
benzoyl derivative ; on prolonged heating with acetic anhydride at

100—130°, it is transformed into a crystalline substance which melts

at 59°, and seems to be an isomeride.

Fenchylamine hydriodide, CloHn'JS'Ha,!!!, crystallises well, and is

moderately easily soluble in water and dilute alcohol ; both the hydro-

chloride (Abstr., 1891, 1086) and the picrate are readily soluble in

ether. The tartrate is very sparingly soluble in alcohol. The nitrite,

CioHi7'NH2,Hl!^02, crystallises in lustrous needles, is very readily

soluble in water, and decomposes at 100—115°.

Fenchylcarhamide, NH2'CO*NH*CioHi7, crystallises from water and
dilute alcohol in small needles, and melts at 170—171°.

Fenchylphenylthiocarham.ide, NHPh'CS'NH'CioHn, is formed when
fenchylamine is treated with phenylthiocarbimide in ethereal solu-

tion ; it separates from alcohol in colourless, well-defined crystals,

and melts at 153—154°.

DifenchyltJiiocarbamide, CS(NH*CioHi7)2, crystallises in colourless

plates, and melts at 210°.

Acetylfenchylamine, doHn'NHAc, melts at 98°, not at 92*5° as

previously stated (Zoc. cit.) ; the benzoyl derivative, CloHn'NHBz,
melts at 133—135°, not at 89-5°.

Benzylfenchylamine, CioHn'NH'CHjPh, isa thick oil of sp. gr. 0*9735

at 20°, and boils at 190—191° under a pressure of 16 mm. The
hydrochloride, Ci7H25N',HCl, separates from water in well-defined

crystals. The platinocJiloride, (Ci7H25^)2,H2PtCl6, separates from
alcoholic hydrochloric acid in ruby-red crystals. The nitroso-de-

rivative, CioHn^(NO)*CH2Ph, crystallises from alcohol and ether in

prisms, and melts at 93°.

Beuzylidenefenchylamine, CioHnT^iCHPh, crystallises from methyl

alcohol in needles, and melts at 42°. The hydrochloride, Ci7H23N,HCl,

is very hygroscopic and unstable. The platinochloride,

(CnH23N)2,H2PtCl6,

crystallises in yellowish-red needles, and is very unstable.

Hydroxyhenzylidenefenchylamine, CmHnNiCH'CeHi'OH, prepared by
heating fenchylamine with salicylaldehyde, crystallises in yellow

needles, melts at 95°, and is readily decomposed by acids and alkalis.

When fenchylamine is treated with chloral, it is converted into

formylfencbylamine (loc. cit.); with ethyl acetoacetate, it gives a

condensation product which has the composition C16H27NO2.

Difenchyloxamide, C22H36N2O2, crystallises from alcohol in long

prisms or quadratic plates melting at 188°.

Fenchylamine fenchylcarbamate, CioHn'NHjiCioHn'NH'COOH, is

formed when carbonic anhydride is passed into an alcoholic solution

of fenchylamine ; it separates from alcohol in crystals, and is almost

insoluble in water.

Methylfenchylamine, CioHi7-NHMe, is an oil of sp. gr. 0-8950 at
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20-5°
; it boils at 201—202°, has a refractive power n^^^ = 1'46988 at

20'5°, and is only sparingly soluble in water. The hydriodide,

CiiHgiNjHI, is only very sparingly soluble in water. The hydrochloride,

CiiHaiNjHCl, forms prismatic crystals, and is insoluble in ether.

The platinochloride, (CiiH2iN)2,HoPtCl6, is crystalline. The nitroso-

derivative, CioHiv'NMe'NO, is a crystalline compound melting at
52-53°. F. S. K.

Pencholenamine. By O. Wallach and L. Jenckel {Annalen,,

269, 369—376; compare Abstr., 1891, I0d>&) .—FencholGnamine,
CioHn'NHa, is obtained, together with compounds of higher boiling
point, when fenchonitrile is reduced with sodium and alcohol ; it is a
mobile oil, and boils at 205°. The nitrate, CioHn'NHajHIS'Os, sepa-
rates from water in crystals. The sulphate, (CioHn*NH2)2,H2S04,
crystallises in colourless plates, and is sparingly soluble in water. A
compound of the composition CioH2iCl2l^ is precipitated in crystals

when hydrogen chloride is passed into a methyl-alcoholic solution of
fencholenamine ; when treated with alkalis, it loses nearly the whole
of its chlorine. The benzoyl derivative, CioHn'NHBz, separates from
alcohol in crystals, and melts at 88—89°. The acetyl derivative,

CioHiv'NHAc, is an oil, and boils at 180° under a pressure of 21 mm.
When fencholenamine is treated with sodium nitrite and dilute

sulphuric acid, it yields, as principal product, an oil of the composi-
tion CioHigO, which is probably fencholen alcohol ; this compound
boils at 96° under a pressure of 17 mm., has a sp. gr. of 0*8980 at
20°, and a refractive power n(j)) = 1*4739 at the same temperature

;

it has a strong odour of terpineol, and seems to be only slowly
oxidised by chromic acid. ¥. S. K.

Camphene and Camphoric Acid. By J. W. Bruhl (Ber., 25,
2087—2095).—This paper is of a purely controversial nature, being
an answer to Wallach (this vol., p. 868). The author maintains the
accuracy of the value observed by him for the melting point of
borneocamphene (this vol., p. 624) against that given by Wallach,.
and he is of opinion that the difference in the value is due to the
greater purity of his own preparation. Wallach (loc. cit.) has
reassured himself as to the efficiency of his method of preparing the
camphene by heating bornyl chloride with aniline ; the author com-
plains, however, that information as to the yield obtained is wanting.
It is shown by the aid of formul£e that Wallach's objection to the
tetramethylene formula for camphoric acid, on the ground that it is^

difficult to explain the formation of hydrogenised metaxylenes from
the latter, is unfounded. A. R. L.

Absinthln from Artemisia absinthum. By 0. Senger (Arch.
Fharm., 230, 94—108).—Pure absinthin is best prepared by shaking
the ethereal extract of the plant with water, and treating the
aqueous solution with freshly-precipitated aluminium hydroxide ; the
solution may then be directly evaporated in a vacuum or shaken
wdth'ether, and the ethereal solution subsequently distilled. Absinthin,

OieHgoOi, is pale yellow and amorphous; it has an intensely bitter
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taste, melts at 65°, and dissolves in water, alcohol, and ether. It is a
glucoside, being decomposed by hydrolysis into dextrose, a liquid

substance, and a resinous compound, CoiHseOe, which belongs to the
aromatic series, and behaves like a hydroxy-acid. Phloroglucinol is

one of the products of the decomposition of absinthin by alkalis, and
formic, acetic, and propionic acids occur among the products of its

oxidation by potassium dichromate and sulphuric acid. With con-

centrated nitric acid, it yields oxalic and picric acids. A. G. B.

Anemonin. By H. Beckurts (Arch. Pharm., 230, 182—206).—
Several species of Anemone and Ranunculus owe their acrid taste to-

the presence of anemone-camphor (Abstr., 1886, 365) ; this readily

decomposes, even during the drying of the plant, into anemonin and
isoanemonic aeid. There are also obtained from the plant anemonic
acid and anemoninic acid.

Anemonin, C10H8O4, melts at 152°
; its new formula (compare loc. cit.y

was determined by the cryoscopic method. It would appear to be the
anhydride of anemonic acid, into the lead salt of which it is easily con-

verted by treatment with lead oxide. By dilute acids and by alkalis,

it is converted into anemoninic acid and its salts. It would appear to-

contain both an aldehyde and a ketone group, for it yields the cha-
racteristic reactions with phenylhydrazine, hydroxylamine, sodium
hydrogen sulphite, and sodium nitroprusside ; a hydroxyl or oxalyl

group could not be recognised. The amide, doHisT^aOs, a yellow^

microcrystalline powder, which melts at 68—69°, and is soluble

in alcohol and water, is formed when anemonin is heated with
alcoholic ammonia. When anemonin is heated with acetic anhydride,,

it becomes isoanem^onin, a yellowish-white powder insoluble in the-

usual solvents. When acted on by bromine in chloroform, anemonin
yields the tetrabromide, CioIl8Br404; this is a white, crystalline

powder which begins to melt at 180°, and melts with decomposition
at 205°.

Anemonic acid, C10H10O5, crystallises in hard, white needles, and
melts at 210°

; it has an acid reaction, is bibasic, and forms colour-

less salts, of which the lead salt was prepared. It contains an alde-

hyde or ketone group. Isoanemonic acid is produced during the

isolation of anemonic acid ; it is tasteless, inodorous, amorphous, and
insoluble in water, alcohol, and ether.

Anemoninic acid, C10HJ2O6, is a brow^nish-white powder, easily-

soluble in water, and acid to test paper. It is bibasic, its constitution

being probably C7H&(COOH)3*C(OH)2 ; its sodium, potassium, hariumy

and lead salts were prepared, and found to be amorphous. It reduces

Fehlirg's solution and silver solution, and forms an amorphous
phenylhydrazide. A. G. B.

Digitalonic Acid. By H. Kiliani (Ber,, 25, 2116—2118).—The
author has recently shown (Arch. Pharm., 230, 250) that when the
sugars which are obtained from pure digitalin are oxidised by means,

of bromine, dZ-gluconic acid and digitalonic acid, C7H14O6, are formed
;

if, however, the hydrolysis of digitalin be accomplished in two stages^

the sugar yielding digitalonic acid is formed in the second stage.
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it is more convenient to separate the digitalonic and fZ-gluconic acids

by the following method than by that previously given {loc. cit.). The
solution containing the two acids is evaporated to a thin syrup, mixed
with one-third its weight of 93 per cent, alcohol, and shaken four

times with ether, when the digitalonic lactone is extracted, and may
be purified by recrystallisation from water. It forms short, rhombic
crystals, a : b : c =: 0*9243 : 1 : 0*3662, does not reduce alkaline

copper solution, and has a specific rotatory power [a]D28° = —79*4.

When the lactone is heated with excess of silver oxide at 50°

for ]4 hours, hydrochloric acid continuously added, and the filtrate

distilled, acetic acid passes over; the presence of a methyl group in

digitalonic acid is therefore probable. The research is proceeding.

A. R. L.

Origin of the Colouring Matters of the Vine : Ampelochroic
Acids. By A. Gactier (Gompt. o-end., 114, 623—629).—The rapidity

with which grapes ripen in Mid Europe led the author to suppose
that the skin pigment to which the colour is due is formed by the
oxidation of aldehydic or catecholic substances, originating in the
leaves and travelling thence to the fruit. This view was borne out

by the effects following the removal of the leaves from grapes about
to ripen, or by the partial or complete stoppage of the circulation

between the leaves and stem, the grapes in the first case remaining
in a state of arrested development, whilst in the second the leaves

changed in colour to red or brown, and not the grapes.

The colouring matter of leaves thus reddened (from plants of the

Carignan stock) was extracted with tepid water and purified by
fractional precipitation with lead acetate, with which it finally formed
an olive-green precipitate ; this, on decomposition with hydrogen
sulphide and purification, yielded a mixture of two coloured crystal-

line acids, a- and ^-ampelochroic acids. These were separated by
means of cold water, in which the latter alone is soluble.

oc-Ampelochroic acid, CigHieOio, is bibasic and forms a cochineal-

coloured powder consisting of ruby-red plates or spindles, soluble in

boiling water or cold alcohol, but insoluble in ether. Its solutions are

feebly acid to litmus. The zinc salt is olive-green, and turns indigo-

blue on heating; the acid zinc salt is rose-coloured and soluble; the lead

salt is dark green, and blackens at 50° ; the acid lead salt is wine red.

Solutions of a-ampelochroic acid are turned greenish-brown by alkalis,

and oxidise on exposure to the air ; they are precipitated by bromine-
water ; they give a greenish-black precipitate with ferric salts, a
dark-brown precipitate with mercuric nitrate, a yellowish-grey pre-

cipitate with silver nitrate, especially in presence of ammonia, a rose-

coloured precipitate with gelatin solution, and a chestnut-brown
precipitate with cinchonine acetate. The acid therefore belongs to

the classes of tannins and polyphenolic substances.

fi-Ampelochroic acid, which is stated to have the composition

C26H24O15, bears a general resemblance to the a-acid. It forms
€ochineal-coloured crystals, and its aqueous solution is feebly acid to

litmus and feebly astringent to the taste. It is precipitated by
l^elatin and by cinchonine acetate ; it gives a violet precipitate with
tartar emetic, a dark green precipitate with zinc acetate, a dirty, rose-
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coloured precipitate with mercuric nitrate, a yellowisli-brown pre-

cipitate with copper acetate, and a chestnut-brown precipitate with
hot silver nitrate. Potash tarns the colour of its solution to yellowish-

green, and ferric chloride gives a dark violet coloration, changing to

a brown precipitate.

A third acid of the same general character as the others was ob-

tained from the first fraction or blue precipitate formed in their

preparation. The precipitate was suspended in water, decomposed
with hydrogen sulphide, partially saturated with baryta-water, and
the whole evaporated to dryness in a vacuum. The residue was
extracted with ether to remove impurities, and the new acid was
dissolved out with alcohol.

^/-Ampelochro'ic acid, dvHigOio, crystallises in reddish-brown octa-

hedra and dissolves readily in water to a red solution, astringent to

the taste. With gelatin and tartar emetic, it forms rose-coloured

precipitates which dissolve on heating; w^th mercuric nitrate, it gives

a pale, greenish-blue precipitate, a green precipitate with calcium
acetate, an olive- green precipitate with basic lead acetate, a dark
violet to brown precipitate with ferric salts, and an orange to yellow
precipitate with bromine-water. Potash changes the colour of its

solutions to olive-green. Jn. W.

Synthesis of Tetrahydropyridine Derivatives and Conversion
of the same into Piperidine Derivatives. By A. Lipp (Ber., 25,
^190—2197).

—

A--Teirahydropicoline{A'^-Tetrahydro-2-methylpyridine),

CeNHeMe, is obtained by the action of aqueous or alcoholic ammonia
on bromobutyl methyl ketone. It is a colourless liquid, boils at

131—132° at 716 mm., has an odour resembling that of piperidi-ne,

dissolves easily in w^ater, and turns brown on exposure to the air.

The platinochlortde, (C6HnN")2,H2PtCl6, crystallises in small prisms or

rhombic tablets, melts and decomposes at 193—194°, and is somewhat
easily soluble in water, very sparingly so in alcohol. The aurochloride

forms small, fern-like crystals, melts at 144—145°, and is sparingly

soluble in water. The picrate crystallises in yellow needles or short

prisms, and melts at 119—120°. The base also yields a nitroso-com-

pound and a well crystallised thiocarbamate. The base is probably
identical with Ladenburg's a-pipecolein (Ber., 20, 1645). When
reduced with tin and hydrochloric acid, it yields a-methylpiperidiue.

The latter agrees in properties with a-methylpiperidine prepared from
picoline.

1-Methyl-A--tetrahydropicolme or 1 : 2-dimethyl-A^-tetrahydropyridinej

CsNIIvMca, is obtained by the action of methylamine on the bromide
of acetobutyi alcohol. It is a colourless, strongly refractive liquid, has

an odour resembling that of piperidine, boils at 145° under 720 mm.
pressure, turns brown when kept, and slowly dissolves in water. The
platinochloride forms short prismatic crystals, melts at 200—205° with

decomposition, and is somewhat easily soluble in water and insoluble in

strong alcohol. The aurochloride crystallises in aggregates resembling
ammonium chloride, melts at 180—182°, and is easily soluble in hot
water, sparingly so in cold. The pin-ate crystallises in yellow,

lustrous prisms, and is somewhat easily soluble in cold water. The
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base combines with methyl iodide to yield the hydriodide of an
ammonium base. When reduced with tin and hydrochloric acid, it

yields rz-a-dimethylpiperidine. The latter was also piepared from
a-methylpiperidine. Both preparations had the same properties.

l-Phenyl-A^-tetrahydropicoline or l-phenyl-t^^-tetrahydro-'l-methyl^

'pyridine^ O^HiM-eVh. + H2O, is obtained by the action of aniline on
bromobutyl methyl ketone. It crystallises in colourless prisms or
tablets, melts at 54—55°, decomposes when heated at its boiling point,

and is odourless at the ordinary temperature, but at higher tempera-
tures has a peculiarly characteristic odour. It is insoluble in cold
water, sparingly soluble in hot water and cold light petroleum, easily

so in alcohol, ether, and hot light petroleum. The hydrochloride is

hygroscopic. With platinic chloride and picric acid, it yields well
crystallised compounds, and combines with methyl iodide with evolu-

tion of heat.

Dimethylacetohutylamine, COMe*[CH2]4*N^Me2, is obtained by the
action of dimethylamine on bromobutyl methyl ketone. It is a
colourless liquid, having a faint ammoniacal odour, boils at 195° under
720 mm. pressure, and is easily soluble in water, ether, and alcohol.

The hydrochloride is very hygroscopic. The aurochloride and the
platinochloride were not obtained crystalline. The picrate crystallises

in yellow leaflets, and is sparingly soluble in cold water. The base
combines with hydroxylamine hydrochloride and with phenylhvdr-
azine with development of heat. E. C. R.

l-Methyl-A"^-tetrahydro-2-hydroxyethylpyricline. By A. Lipp
(Ber., 25, 2197—2200).—l.Meth2jl-AUetrahydro-2.hydroxyethi/lp7jr-

ic?me,CH2<pTT"\->T-[yr^C'CH2-CH2'OH, is formed on gradually adding*

formaldehyde to 1-methyltetrahydropicoline dissolved in twice its

weight of water and allowing the mixture to remain ; it is then dis-

tilled in a current of steam, the distillate acidified with hydrochloric

acid, evaporated, and the hydrochloride of the base decomposed
with potassium hydroxide. It is a colourless, limpid liquid, turns

brown on exposure to the air, has a faint ammoniacal odour, boils at

198—199° under 710 mm. pressure, dissolves in water in all propor-

tions, and is not solid at —20°. The hydrochloride is very easily soluble

in water, and melts at 155—157°. The aurochloride crystallises in

leaflets, melts at 119—121°, and is easily soluble in hot, sparingly so

in cold water. The platinochloride crystallises in needles, melts at

200—205° with decomposition, and is sparingly soluble in water,

insoluble in alcohol. The picrate crystallises from water in small

prisms, and from alcohol in long, lustrous needles, and melts at

126—127°. The mercurochloride, C8H,50N',HCl + 6HgCl2, forms
small, lustrous crystals, melts at 161—162" with decomposition, and
is sparingly soluble in water.

The above methyltetrahydrohydroxyethylpyridine should have
similar properties to tropine if the latter has the constitution assigned
to it by Ladenburg. This is not the case, however, and the author
considers that Merling's formula for tropine is the correct one.

The above base is easily reduced with sodium and alcohol, and the
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reduction product sliould be identical with Ladenburg's l-metbyl-
pipecolylalkine (Ber., 24, 1622), which, however, is not the case.

I'Methylpipecolylalkine, prepared from the above base, is a syrupy
liquid having a faint ammoniacal odour, boils at 215—216° under
720 mm., is strongly alkaline, and is very soluble in water and alco-

hol, more sparingly so in ether. The hydrochloride crystallises in

colourless needles and prisms, and is very hygroscopic. The jplatino-

chloride was not obtained crystalline. The aurochloride,

C7HuMeON,HAuCl4,

crystallises in small leaflets, begins to coagulate at 120°, melts at
127—128°, and is somewhat easily soluble in warm water. The
double salt with mercuric chloride, C8Hi7]S'0,HCl,6HgCl2, forms small,

lustrous crystals, and melts partially at 165—166° with decompo-
sition. E. C. R.

Synthesis of Quinaldine. By W. v. Miller {Ber., 25, 2072

—

2074; see also Abstr., 1891, 1101).—Under the conditions of the
quinaldine synthesis, it is probable that ethylidene- and propyli dene-
aniline occur as bimolecular secondary bases. When ethylidene-

aniline and propylideneaniline are heated with hydrochloric acid,

they are converted into quinaldine and a-ethyl-y3-methylquinoline

respectively, the reaction taking place in the four stages

—

T^Ph:CH-CH2-CHMe-NHPh, NHPh-CH<^^' *SS^^

»

U6n4*JNll

....^, ^x./CH-CHMe , ^^^CH-CMe _^
NH.Ph + CH<^^^^.^^ , and CH<^^^^.M ,. 2H.

Only 22 per cent, of the theoretical yield is, however, obtained.

E. C. R.

Methylphenylpyrazolone and its Derivatives. By C. Mollen-
HOFF {Ber., 25, 1941—1951).— Methylphenylpyrazolonesulphonic

NzzCMe
acid, S03H'C6H4*N< Att » ^^ ^^s* prepared by heating methyl-

uU •OII2

phenylpyrazolone with 30 per cent, anhydrosulphuric acid (4 parts)

on the water-bath ; the product is added to water, when the acid

separates in the crystalline state. It crystallises from water in small

needles, containing 1 mol. H2O, darkens at 290°, and decomposes at
320°

; it is sparingly soluble in alcohol and glacial acetic acid, more
readily in water, but is insoluble in ether. It reduces Fehling's

solution on warming, does not give pyrazole blue (Knorr, Abstr.,

1887, 602) on heating with ferric chloride, but a red coloration,

which is destroyed by boiling or on the addition of hydrochloric acid.

The calcium and barium salts were prepared, but on attempting to

prepare the silver salt by means of silver carbonate, metallic silver

was produced. The same sulphonic acid is obtained when para-

phenylhydrazinesulphonic acid is heated with an excess of ethyl
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acetoacetate at 150— 160°. When a solution of the acid is boiled

with bromine (3 mols.), 7>iethylhromo2)henyldihromopyrazolone,

melting at 83*5°, is formed ; the same compound is furnished when
the niethylphenylpyrazolone, dissolved in glacial acetic acid, is

brominafced. The corresponding trichloro-derivative is obtained on

passing chlorine through a solution of the sulphonic acid. When the
raethyJphenylpyrazolone is heated at 120° with a large excess of

bromine, a tetrabromo-derivative melting at 134—135° is produced.
N=:OMe

The compound SOsH'CsHi'N^C^ i separates as an oil,
(jU'L'.Nntirh.

which subsequently solidifies when the calculated quantity of diazo-

benzene chloride solution is added to a strongly alkaline solution of

the above mentioned sulphonic acid, with cooling ; it crystallises

from acetic acid in small, brownish-yellow crystals, melts at 262°

with decomposition, dyes wool yellow, and is readily soluble in water
and alcohol.

DichloromethylphenylpyrazolonesulpTionic chloride,

is prepared by heating the sulphonic acid (1 mol.) with phosphorus
pentachloride (3 mols.) on the water-bath, distilling off phosphorus
compounds under diminished pressure, and crystallising the residue

from benzene. The pure compound is sparingly soluble in ether and
light petroleum, and melts at 103*5° ; when heated at 50° with

NziCMe
sodium ethoxide, it yields the compound SOaChCeHi'N^ A/r^-c^LN »

CO*L'(Ux!jt)>

which crystallises from alcohol in small, reddish needles, melts at 68°,

and gives the corresponding sulphonic acid on boiling with w^ater.

When methylphenylpyrazolonesulphonic acid is fused with potash,

phenol is formed. The blue colouring ^natter,

NziCMe CMelN"
S03H»aH,»N<^^^^ ^_^^>y>CeH,»S03H,

is prepared by passing bromine vapour (avoiding excess) into an
aqueous solution of bismethylphenylpyrazolonedisulphonic acid

(Knorr, Annalen, 238, 170), and precipitating with a saturated

solution of common salt; its aqueous solution is fairly stable in the

cold, but decomposes on heating.

Dimethylphenylpyrazolone (antipyrine) and the corresponding
bisdimethylphenylpyrazolone give sulphonic acids when heated with
30 per cent, anhydrosulphuric acid. A. B. L.

Azonium Bases. By 0. N. W itt and C. Schmidt (Ber., 25,
2003—2008).—In a former paper (Ber., 25, 1014), the authors

stated that certain observations of Meldola and his pupils were not

i
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quite in agreement with their own ; they, however, now acknowledge
havino^ erroneously compared their own work on the reduction of
anilineazo-a-uaphthol derivatives with that of Meldola and his pupils

on the corresponding /3-naphthol derivatives.

When ethoxyphenylnaphthostilbazonium chloride (this vol., p. 863)'

is heated with an excess of alcoholic ammonia in a sealed tube at

120°, and the melt dissolved in boiling dilute acetic acid, hydro-
chloric acid precipitates a substance which is the hydrochloride of a
saffranine base, and, after purification, forms small, scarlet needles

having a green reflex ;
it dyes silk, wool, and cotton a rose colour,

dissolves in water and alcohol forming a scarlet solution with a
greenish-red fluorescence, and in concentrated sulphuric acid forming
a reddish-violet solution, which, on the addition of water, changes,

successively to green, red, and orange, and has the constitution

^ „ ^NPhCl-CPh

The corresponding paratohoidine derivative,

is obtained by heating the ethoxy-compound in a sealed tube at
110—120° for 8—10 hours ; it dyes cotton a beautiful reddish-violet,

is sparingly soluble in water, and dissolves in concentrated sulphuric

acid forming a slate-blue solution, which, on dilution, passes from
pure blue to violet.

When ethoxyphenylnaphthostilbazonium chloride is heated to

fusion, ethyl chloride distils over, and at a higher temperature
N'PhCPh

pJienylnaphthostilborosindone, CioHsiO*^ H, sublimes ; the latter

is also formed when a solution of the stilbazonium chloride in

aniline, paratoluidine, phenol, &c., is heated quickly to boiling. The
rosindone is most conveniently prepared by heating the stilbazonium
chloride with dimethylaniline (6 parts) when it dissolves with a
carmine colour, and the new compound separates from the filtrate on
cooling. It is a feeble base, its hydrochloride being decomposed by
water and when heated alone at 100°. Silk is dyed red when
immersed into an aqueous alcoholic solution of one of its salts.

Fuming sulphuric acid converts it into a sulphonic acid which dyes
silk a red colour in an acid bath. A. R. L.

Action of Ethylenediamine on Thiamides. By G. Forssel
(Ber., 25, 2132—2142; compare Abstr., 1891, 1003).—The base

I
' ^C-C<^ „ ' -^ is prepared by heating dithiooxamide with

Cxig'NH jNxi*L'xl2

ethylenediamine hydrate (2 parts) on the w-ater-bath until the evolu-

tion of gas ceases. It crystallises from alcohol in almost colourless

needles which are strongly electrical when rubbed, commence to

soften at 240°, and melt between 290° and 300° ; it is insoluble in

benzene and ether, and sparingly soluble in cold alcohol and water.
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The hydrochloride, C,iHioN4,2HCl, forms needles, insoluble in alcoliol

;

the plaMnochloride and the picrate are also described
; the dinitroso-

-derivative, C^^^il^O^^i obtained on adding potassium nitrite to a
•concentrated solution of the base in glacial acetic acid, crystallises

from alcohol in greenish-white needles melting at 173° with decom-
position ; whilst the diacetijl derivative melts at 250°, and dissolves in

water with decomposition.

Ethylenebenzenyldiamine, described by v. Hofmann (Abstr,, 1888,

1050), is obtained by heating thiobenzamide with somewhat more
than the calculated quantity of ethylenediamine hydrate. The
jplatinocldoride melts at 200°, the mercurochloride at 192—195*^, and
the picrate at 233°. The nitroso-derivative, melting at 66—G7°, and
the benzoyl derivative were also prepared.

(3-Naphthoethylenediamine, CioH7*C«^ Axr ' ^^ formed when ft-
rs—CH2

naphthothiamide (10 parts) is heated on the water-bath with ethyl-

enediamine hydrate (7 parts) ; it crystallises in short, white, opaque
needles, melts at 116°, and is sparingly soluble in water, ether, and
light petroleum, readily so in alcohol and benzene. The platino-

chloride. (Ci3Hi2N2)2,H2PtCl6, melts at 219—221°
; the mercurochloride,

Ci3Hi2l^2,IlHgCl3, melts at 180—186°
; whilst an additive compound,

Ci3Hi2lS"2,2HgCl2, obtained by mixing alcoholic solutions of the base

and mercuric chloride, melts between 230° and 250°. The picrate

melts at 196°, and the nitrate at 166—167°, whilst the nitroso-

derivative melts at 101°, and the acetyl derivative at 160—166°.

When the base is treated on the water-bath with acetic anhydride, a
-compound, C17H18N2O3, is produced, which is, perhaps, an open chain
xierivative.

A hise, Ci3Hi2N'2, isomeric with that just described, is obtained by a

similar process from a-naphthothiamide and ethylenediamine ; it

forms small, yellowish-white needles, and melts at 131°. The platino-

chloride melts at 214°, the mercurochloride melts at 185—190°, whilst

a mercuric chloride additive product, corresponding with that de-

scribed above, melts between 250° and 260°. The pierate melts at

237°, and the nitroso-derivative at 155—156°. When the base is

treated with benzoic chloride by the Baumann-Schotten method, it

gives a compound melting at 161°, having, probably, the constitution

CioH7'CO*NBz'C2H4*!N'HBz (compare Bamberger and Berle, this vol.,

p. 632). A. R. L.

Phthalamidones. By A. Bistrzycki and G. Cybulski (Ber., 25,
1984—1990).—An extension of the method of preparing phthal-

amidones (Abstr., 1891, 746). The phthalamidones to be described

crystallise from alcohol in yellow needles, and are all more or less

soluble in hot alcohol, glacial acetic acid, and benzene, but insoluble,

or only very slightly soluble, in water, ether, and light petroleum.

They dissolve, moreover, in concentrated sulphuric acid with a yel-

lowish-red colour, which disappears on the addition of water.

rr.. . . , . .7 CeHaMe-N'CO . , ^ ^ , ,

Toluylenephthalamido7ie, I I 1 , is prepared trom toluyJ-
J\ C'Oelli
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eneamidinebenzenylortliocarboxylic acid, and melts at 188°
; bromo-

toluylenephthalamidone, I I I , formed from the bromo-
JN 0*060.4

acid, melts at 212—213=.
C H 'N'CO

oi^-JSFaphthylenedimethoxyphthalamidone, '
. X, X tt //-kut \ > ^^N C.C6H2(OMe)2

prepared from oc^-naphthylenamidinedimethoxybenzenylorthocarboxylic

acid [m. p. 242°
; from orthonaphthylenediamine (1 mol.) and opianic

acid (2 mols.)], and melts at 191—192°.
When nitropianic acid is heated with 1:3: 4-toliiylenediamine

(2 mols. ;
opianic acid reacts witli 1 mol.), toluylenaldehydenitro-

dimetlioxybenzenylorthocarboxylic acid,

C6H3Me-lir-CH2-C6H(OMe)2(N02)-COOH

N : C-C6H(OMe)2(N03)-COOH

is formed. Bromopianic acid reacts in like manner with 1:3:4-
tolnylenediamine, forming the acid

C6H3Me-N-CH2-C6HBr(OMe)2-COOH

N C-C6HBr(OMe)2-COOH
of melting point 213°.

The formation of phthalamidones from the amidinecarboxylic acids

is a reversible action, the latter being obtained from the former by
the assimilation of a molecule of water. The phthalamidones, more-
over, nnite with 1 mol. of alcohol ; a compound, for example, is formed
when bromotoluylenephthalamidone is crystallised from alcohol ; it

melts at 255—256°, and an isomeride, melting at 137—138°, is pro-

duced by boiling bromotoluylenephthalamidone with alcohol contain-

ing a trace of potash ; by the latter method also, a compound which
melts at 163—164° can be obtained from toluylenephthalamidone

;

and one melting at 173° from toluylenedimethoxyphthalamidone.
When zinc-dust is added to hot solutions of phthalamidones, they
are decolorised, and ammonia precipitates tetrahydro-derivatives,

which are basic substances. Tetrahydrotoluylenephthalamidone melts

at 186—187° ; whilst tetrahydrotoluylenedimethoxyphthalamidone
melts at 248°. A. R. L.

Cinchona Alkaloids. By A. Claus {Annalen, 269, 232—294).
—In this paper, the author gives an account of experiments some of

which he and his pupils carried out some years ago, but which have
not yet been published in any chemical journal.

Quinidine methiodide, C2oH24N202,Mel + H2O, is formed when
quinidine is treated with methyl iodide ; it crystallises in lustrous,

colourless needles, loses its water at 110°, melts at 248° with decom-
position, and is only sparingly soluble in cold water, but readily in

alcohol and boiling water. The ethiodide, C2oH24N202,Etl, crystallises

in colourless needles, melts at 248° with decomposition, and is only

very sparingly soluble in cold water, but more readily in hot water
and alcohol. The ethobromide, C2oH24X202,EtBr -f H2O, crystallises

in long, colourless needles, loses its water at 120°, and melts at about
238" with decomposition.

VOL. LXII. 4 p
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Methylquimdine, C2oH23N202Me, is obtained when the methiodide is

boiled with an alkali ; it is a yellow oil, readily soluble in ethor,

chloroform, benzene, and dilute acids. Ethylquinidi7ie, C2oH23N'202Et,

prepared in like manner, is a yellow oil.

Qtdnidine benzyl chloride, C2oH24N202,C7H7Cl, is a colourless, vitreous

compound, melts at 190—195°, and is readily soluble in water and
alcohol ; its platinocJiloi^ide, C27H3iNo02,HCl,PtCl4, is a yellowish-red,

crystalline powder,
Quinidine dimethiodide, C2oH24l^202,2MeT + IIH2O, crystallises in

lemon-yellow, seemingly rhombic plates, loses its water at 130°, begins

to decompose at 148°, and melts at 156""
; it is more readily soluble in

water, but more sparingly in alcohol than the methiodide. The di-

ethiodide, C2oH24lN'202,2EtI, crystallises in reddish-yellow prisms with
1^ mols. H2O or in light yellow plates with 1 mol. H2O ; it begins to

decompose at about 170°, melts at 205°, and is very readily soluble in

hot water, but much more sparingly in alcohol.

Quinidine diethyl nitrate, G9oH24l^202,2EtN03 + H2O, prepared by
warming an aqueous solution of the diethiodide with silver nitrate,

crystallises in large, transparent prisms, loses its water over sulphuric

acid, and melts at 91° with decomposition. The corresponding sulph-

ate, C2oH24N202,Et2S04, Is a brown syrup.

JEthylchitenidine, Ci9H2iEtN'204, can be obtained by oxidising quin-

idineethylammonium hydroxide with potassium permanganate in the
cold; it crystallises in well-defined, yellowish prisms containing 3 to

4 mols. H2O, loses its water at 100°, melts at 287°, and is readily

soluble in hot water, dilute alcohol, acids, and dilute alkalis, but in-

soluble in ether. The platinochloride, Ci9H2iEt]Sr204,H2PtClG, is a
yellow, crystalline compound, and seems to contain 2 mols. H2O. The
sulphate, Ci9H2iEt]S'204,H3S04, crystallises in small prisms, and melts
at 218° with decomposition.

JBenzyldihydroxycinchotenine, Ci8Hi9N"205*C7H7, is formed when cin-

chonine benzyl chloride is oxidised with potassium permanganate in

the cold. It crystallises in slender, colourless needles, melts at 278°

with decomposition, and is almost insoluble in water, cold alcohol,

ether, and chloroform, but soluble in hot alcohol and acids. The
hydrochloride, C25H26]N^205,2HC1 + H2O, crystallises from hot water in

lustrous, efflorescent needles. The platinochloride, C25Ho6lS'205,H2PtCl6,

separates from hot alcohol in yellowish-red crystals, melts at

290—291° with decomposition, and is insoluble in water. The mer-

curochloride, C25H26N'205,H2HgCl4, forms small, colourless needles. The
sulphate, C25H26No05,H2S04, separates from dilute alcohol in lustrous,

efflorescent needles. The nitrate, C25H26N205,HN'03 + 2H2O, crystal-

lises in needles, loses its water at 100°, and melts at 178°. The di~

methiodide, C25H26N205,2MeI, crystallises from alcohol in yellow needles,

and melts at 205° with decomposition ; it separates from water in

yellowish-brown, prismatic crystals which contain 3f mols. H2O, and
melt at 198° with decomposition. The dimethobromide,

C25H26N205,2MeBr,

forms yellow needles, melts at 210° with decomposition, and dissolves

freely in water and alcohol.
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Benzyldihydroxycincliotenidine, Ci8Hi9N"205*C7H7, can be obtained by
oxidising cinchonidine benzyl chloride with potassium permanganate.
lb crystallises in slender, colourless needles, melts at 248°, and is

readily soluble in hot alcohol and dilute acids, but only very sparingly
in hot water, and insoluble in ether and chloroform. The jplatino^

chloride, C25H26N205,H2PtClR, is a heavy, yellow, crystalline powder.
The mercurochloride, C25H26N205,H2HgCl4, separates from hot alcohol

in slender, colourless needles.

Ginchonidine benzyl chloride, Ci9H22N20,C7H7Cl •+ H2O, crystallises

from water in large octahedra, loses its water at 100°, and melts at
198° with decomposition ; it is only very sparingly soluble in cold

water, but dissolves freely in alcohol, acids, and hot water. The
platmochloride, C26H29N2C10,HCl,PtCl4 + H2O, is a yellow, crystalline

powder insoluble in water and alcohol. The mercurochloride^

C26H29N2C10,HCl,HgCl2, crystallises from boiling alcohol in lustrous

needles, and is only sparingly soluble in cold water.

Benylcinchonidine, Ci9H2iN'20*C7H7, prepared by treating the pre-

ceding compound with potash, is a yellow oil. The platinochloride,

C26E[28>N^20,H2PtCl6 + ^HoO, is a yellow, crystalline compound, and
loses its water at 110°.

The following experiments show that when cinchonidine is caused
to combine both with 1 mol. of methyl iodide and 1 mol. of ethyl

iodide, the properties of the final product are dependent on the order
in which combination has taken place.

Ginchonidine methiodide hydriodide, Ci9H22N^20,MeI,HI + H2O, is

obtained by the action of ethyl iodide on cinchonidine methiodide in

alcoholic solution ; it crystallises from water in pale yellow, mono-
symmetric prisms, a : h : c = 0*3440 : 1 : 0-3048, (3 = 77° 57', loses

its water at 105°, and melts at 240—242° with decomposition.

Ginchonidine dimethiodide, Ci9H22l^20,2MeI + 2H2O, crystallises

from water in reddish, rhombic prisms, a : h : c = 0'5033 : 1 : 0*3140.

Cinchonidine methiodide ethiodide, Ci9H22N'20,MeI,EtI + 2H2O,
prepared by heating the methiodide with ethyl iodide in alcoholic

solution at 120—150°, separates from water and from alcohol in

reddish-yellow, rhombic crystals, a : b : c = 0*6992 : 1 : 0*9662, loses

its water at 105", and melts at 243—245° with decomposition.

Ginchonidine ethiodide hydriodide^ Ci9H22N30,Etl,HI + H2O, forms
monosymmetric crystals, a : h : c = 1*0849 : 1 : 1*6775, /3 = 78° 39',

loses its water at about 105°, and melts at 225° with previous decom-
position.

Gincho7iidine ethiodide methiodide, Ci9H22N'20,EtI,MeI, prepared by
treating the ethiodide with methyl iodide, forms yellow, monosym-
metric crystals, a -. b : c — 1*6304 : 1 : 1-0190, y3 = 81° 39', and melts

at 255° with decomposition.

Ginchonidine diethiodide, Ci9H22N"20,2EtI, forms anhydrous, rhombic
plates, a :b : G = 1*5527 : 1 : 1*0408, and long, rhombic prisms,

a:b:c = 0*7341 : 1 : 0*9557, which contain 2 mols. H2O.
Ginchonine ethocyanide, Ci9H22N20,EtCN, prepared by treating

cinchonine ethyl sulphate with barium cyanide, crystallises in colour-

less needles or prisms, melts at 160—165° with decomposition, and is

readily soluble in water and alcohol, but insoluble in ether.

4 jp 2
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A compound of the composition Ci9H22N20,EtT,H^(CN)2 is pre-

cipitated in colourless crystals when a solution of cinchonine ethyl

iodide is treated with mercuric cyanide ; it melts at 210° with decom-
position, and is soluble in hot water and alcohol, bat insoluble in ether.

The corresponding bromide, Ci9H22NoO,EtBr,Hg(CN)2, crystallises

from alcohol in colourless needles, melts at 200° with decomposition,

a,nd is soluble in boiling water. The compound of the composition

Ci9H22N20,C7H7Cl,Hg(CN)2 crystallises from alcohol in colourless

prisms, and melts at 220° with decomposition.

A compound of the composition Ci9H22N20,EtI,AgCN is formed
when cinchonine ethiodide is treated with silver cyanide ; it crys-

tallises in needles, and melts at 195°. The corresponding hi'omide,

Ci9H22N20,EtBr,AgCiS", forms small, colourless needles, and melts at

194° with decomposition.

Cinchonine diethyl nitrate, Ci9H22N20,2EtN03, prepared by decom-
posing the diethiodide with silver nitrate, crystallises from water in

transparent plates, and melts at 245° with decomposition. The
corresponding sulphate, Ci9H22N20,Et2S04 + 2H2O, forms yellowish

needles, and melts at 208° with decomposition. The corresponding

chloride, Ci9H22^20,2EtCl + 2H2O, is a crystalline, hygroscopic com-

pound, and melts at 205° with decomposition.

A compound of the composition Ci9H22^20,2EtI,2Hg(CN)2 is

formed when a concentrated solution of cinchonine diethiodide is

treated with mercuric cyanide ; it separates from boiling alcohol as a

powder, begins to decompose at 120", and melts at 155°. The corre-

sponding bromide, Ci9H22N20,2EtBr,2Hg(CN)2, is a colourless, crystal-

line powder, and melts at 180° with decomposition.

The above experiments, and the results of a comparative study of

the alkyl halogen additive products of isoquinoline, pyridine, and the

cinchona alkaloids which the author and his pupils have previously

published, lead to the conclusion that in the cinchona alkaloids the

nitrogen atom with which the first added alkyl halogen molecule

combines is analogous in function, and is combined in the same way
as the nitrogen atoms in isoquinoline and in pyridine respectively

;

the nitrogen atom with which the second added alkyl halogen molecule

combines has, on the other hand, the same function as the nitrogen

a^tom in quinoline.

Biethylidenecinchonine, C23H3olS'20, is obtained by treating the di-

alkjd halogen additive products of cinchonine with moderately con-

centrated alkalis ; it is a yellow powder, melts at about 85°, turns red

on exposure to the air, and is very readily soluble in alcohol and

dilute acids, but only sparingly in water. The iilatinochloride

(/23H3olNr20,H2PtCl6 is a yellow, crystalline powder. The ethobroraide

023H3oN20,EtBr, obtained by heating the base with ethyl bromide at

100°, is a reddish-brown, amorphous substance. The methiodide,

C23H3oN20,MeI, is a; yellowish-red powder, soluble in water and
alcohol.

Triethylidenecinchonine^ C25H34N'20, is formed when the ethobromide

just described is boiled for a long time with potash ; it is a reddish-

l?rown, resinous substance.

Diethylidenecinchoxine, (C23H3oN20)20, is formed when diethylidenc-
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cinchonine undergoes oxidation by exposure to the air ; it is a dark-
red powder, melts at 95°, and dissolves freely in dilute acids. The
platmocMoride, (Co3H3nN20)20,H2PtCl6, is a heavy, reddish-yellow
powder. The ethohroniide, (C23HaoN20)20,2EtBr, is a brown syrup.

F. S. K.
Bases Homologous with Quinine. By E. Grimaux and A.

Arnaud (Gompt. re^id,, 114, 672—673).—Cupreine, Ci9H2iN'20-OH
(Abstr., 1891, 1121)j is the hydroxy-compound of which quinine and
quinethyline are the corresponding methoxy- and ethoxy-compounds.
The authors have now prepared quinopropyJine, quiuisopropyline, and
quinamyline.

Qidnopropyli7ie, Ci9H2iN'20-OPr*, is prepared by heating sodiutJi

cupreine (3-2 grams of cupreine, 0"35 gram of sodium) with prop} i

nitrate (1*6 grams) and propyl alcohol (50 c.c.) at 110° for 24 hours.

The free base, which is precipitated as a hydrate on the addition of

ammonia to the aqueous solution of the basic sulphate, melts at IOC
in the hydrated condition, but at 164° after drying in a vacuum. It

may be obtained in long needles by slow evaporation of its solution in

dilute ammonia saturated with ether. The basic sulphate,

(C32H25N202)2,H2S04,14H20,

crystallises from boiling solutions in silky, micaceous needles, from
moderately dilute solutions in gelatinous agglomerates, and from cold

solutions in large, single needles. It melts at 223—224°, and dis-

solves in 454 parts of water at 13°. Its specific rotatory power at 22"^

is [_ar\j, = +229-5^^
Quiuisopropyline is prepared in the same way. The free base melts

at 154°. The hasio sulphate, (C22H28N202)2,H2S04,H30, crystallises

from boiling solutions in colourless needles, but from cold solutions in

small, kidney-shaped crystals aggregated into a horny mass. It dis-

solves in 367 parts of water at 10°, and has a rotatory power of

[aji) = -h 229-2° at 22^
Quinamyline is prepared by heating amyl chloride with a solution

of sodium cupreine in amyl alcohol at 105° for 15 hoars. The crude
product is treated with soda and shaken with ether, and the ethereal

solution treated with very dilute sulphuric acid ; alcohol is then added
to the warm acid solution, and it is neutralised with ammonia. On
concentration, the basic sulphate crystallises out and may be recrys-

tallised from alcohol. The pure base is amorphous, and melts at

166'5—167°. Its solution in dilute sulphuric acid is fluorescent. The
normal sulphate is amorphous. The basic sulphate,

(C2.H32N202)2,H2S04,2H20,

crystallises in long needles on cooling its alcoholic solution. It is

very soluble in alcohol, less so in water (1 in 4170 at 11'5°).

Jn. W.
Apocinchonine and Diapocinchonine. By E. Jungfleisch and

E. Leger {Gompt. rend., 114, 1192—1195).—The apocinchonine
formed by the action of dilute sulphuric acid on cinchonine {Gompt.
rend., 113, 653) exists in that part of the product which is insoluble

in ether and in dilute alcohol. This mixture is treated with strong
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boiling alcohol, and after separation of the greater part of the cin-

choniline and cinchonifine by fractional ciystallisation, the mother
liquor is mixed with a small quantity of alcohol and then diluted with
its own volume of water. The apocinchonine separates and may be
recrystallised from strong alcohol ; the oxycinchonines and other
bases remain in solution. Further purification of the apocinchonine
is eflected by converting it into oxalate, which readily crystallises. It

is identical with the apocinchonine obtained from cinchonine by the
action of hydrochloric acid, but the action of sulphuric acid gives a
much lower yield. No trace of the a- and /3-oxycinchonines is found
in the product of the action of hydrochloric acid, and their formation
under the influence of sulphuric acid is most probably due to the
intermediate formation of sulphonic derivatives, or some other specific

action of the acid. It is clear that the oxycinchonines do not exist,

as Hesse suggested, as impurities in the original cinchonine.

The diapociuchonine, stated by Hesse to exist in the alcoholic mother
liquor from apocinchonine, is a mixture of cinchoniline and cinchon-
igine with another base not yet isolated. C. H. B.

Aconitine. By A. Ehrenberg and C. Purfurst (J. pr. Ghem. [2],
45, 604—613).—The aconitine was purified from a large commercial
sample by recrystallisation from ether, only the middle fraction being
used. The pure alkaloid melts at 193—194° (compare Dunstan and
Ince, Trans., 1891, 271), but the presence of a very small quantity of
a decomposition product, which coats the crystals like a varnish and
therefore escapes detection, lowers the melting point by 10° and more

;

for this reason the purification of aconitine by converting it into a
salt and decomposing this by an alkali is inadmissible. The authors'
formuk. for aconitine is C32H43NO11 ; Wright and Luff give C33H43NO13
(Trans., 1878, 152) ; Dunstan and Umney, C33H45lS"Oi2 (he. cit.; com-
pare, however, Trans., 1892, 391). Determinations of methoxyl by
Zeisel's method showed 9'92, 9-98, and 10-13 per cent, of methyl as
methoxyl ; the elimination of four methyl groups from the above
formula would give 9' 73 per cent.

When hydrolysed by alcoholic potash, or by water, at 140—150°,

aconitine yields a new base, methyl alcohol, benzoic acid, and
another acid (compare authors quoted). When it is heated with water
in a reflux apparatus until it has all dissolved, picroaconitine and
napelline are produced, and crystallise from the solution as benzoates

;

they may be approximately separated by treatment with dilute sulph-
uric acid, washing with ether to extract the liberated benzoic acid,

adding sodium carbonate until there is a slight precipitate and again
shaking with ether, which extracts the napelline ; the picroaconitine
is obtained by digesting the slightly alkaline solid residue with ether.

The picroaconitine, C25H39]S'On, is probably formed from 1 mol. of

aconitine by the absorption of 1 mol. of water and elimination of 1

mol. of benzoic acid, and the napelline, C24H37NO10, from 1 mol. of

picroaconitine, by the absorption of 1 mol. of water and elimination
of 1 mol, of methyl alcohol. The mother liquors from the picroaconitine
and napelline benzoates contain aconine, C22H35NO9, and acetic acid

;

this points to the formation of 1 mol. of aconine from 1 mol. of
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napelline by the absorption of 1 mol. of water and elimination of

1 mol. of acetic acid.

When aconine is distilled with barium hydroxide, paraffin hydro-
carbons, methylamine, and an oily compound which boils at about
245° and has an odour of quinoline are obtained. This matter is

being further investigated.

The so-called amorphous aconitine of commerce is a variable mix-
ture of aconitine, picroaconitine, and napelline. A. G. B.

Scopolamine (Hyoscine). By E. Schmidt (Arch. Pharm., 230,
207—231 ; compare Abstr., 1891, 228).—Inasmuch as the name
hyoscine has been misapplied to tropine, it has become somewhat
ambiguous, and the author proposes to call the hyoscine from hyos-
cyamus, scopolamine, a name which is in accord with the recent isola-

tion of this alkaloid from ScopoUa atropdides (Abstr., 1890, 658).
Scopolamine, C17H21NO4 + H2O, crystallises well, and melts at 59**

to a colourless liquid, which does not crystallise again. The auro-

chloride crystallises in needles, and melts at; 212—214° (uncorr.), not
198° (Ladenburg, Abstr., 1881, 446), although a small quantity of

an aurochloride, having the latter melting point, was obtained (com-
pare Abstr., 1888, 856). The hydrobromide crystallises with 3 mols.

HoO, and the hydrochloride with 2 mols. H2O, whilst the hydriodide
and sulphate are anhydrous. The acetyl derivative was prepared, and
its aurochloride, Ci7H2oAclSr04,HAuCl4, was crystallised ; the presence

of a hydroxyl group is thus indicated. Nitrous acid has practically

no action on scopolamine, which may, therefore, be regarded as a
tertiary base. When boiled with baryta-water, scopolamine is split up
into atropic acid and a base which the author designates scopoline,

CgHigNOo. This base boils at 241—243° (uncorr.) and melts at

110° ; its aurochloride melts at 223—225°, and its platinochloride at

228—230"*. The identity of scopoline is somewhat uncertain; its

boiling point agrees with that of oxytropine (Abstr., 1884, 761) ;

it also agrees in the temperature constants of itself and salts, but not

in formula, with pseudotropine (Abstr., 1884, 761 ; 1891, 1265 ; this

vol., 891). The isomerism of scopolamine with cocaine is to be
noted.

Scopolamine was also obtained from Hyoscyamus niger, Atropa
belladonna^ Datura stramonium, and D^iboisia 7nyoporoides.

A. G. B.

Subsidiary Alkaloids of Belladonna. By E. Merck (Arch.

Pharm., 230, 134—14 L).—According to our present knowledge,

crude belladonine (the mother liquor from atropine crystallisation)

contains atropamine, belladonine, and hyoscine, their decomposition

products, tropine and pseudotropine, and the derivatives of these,

atropic and isatropic acids. The more recent work on the subject

will be found in Abstr., 1884, 761, 1055 ; 1890, 271 ; 1891, 228,

748.

Apoatropine was first prepared by Pesci (Abstr., 1882, 740). Its

hydrochloride, CnHziN'OajHCI, forms white, lustrous, anhydrous
larainoe, which melt at 237—239°, and dissolve sparingly in cold

water. The hydrobromide crystallises in long needles and lustrous,
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white laminaB, and melts at 230°. The hydriodide forms small, white
needles. The aurochloride, Ci7H2iN'02,HAaCl4, crystallises in long,

slender, yellow needles, dissolves sparingly in cold water, and melts at
110—111°. The platinocJiloride, (Ci7H2iN02)3,H2PtCl6, melts at
212—214° with decomposition. The mercurocliloride^

C„H2:N02,HHgCl3,

stannucTdoride, chromate, and picraie (m. p. 166—168°) were also pre-
pared. A comparison of these salts with those of Hesse's atropamine
(Abstr., 1891, 228) leads to the conclusion that this base is identical

with apoatropine ; Hesse, however, did not cr^^stallise atropamine.
Apoatropine was decomposed by alcoholic potassiam hydroxide,

and the basic products extracted with chloroform, leaving the acids
to be extracted with ether after acidification. The chloroform solu-

tion having been dried over potassium carbonate and evaporated, left

a base which boiled at 227—229° and solidified on cooling to a white,
crystalline mass; the platinochloride melted at 201° with decomposi-
tion, and the aurochloride at 206°. These properties correspond
with those of tropine. Hesse {loc. cit.) described the product of the
decomposition of atropamine by alkalis as pseudotropine, but it is

not identical with the pseudotropine obtained from hyoscine. The
ethereal extract of the acidified decomposition product contained
atropic acid. The author comes to the conclusion that apoatropine
is identical with atropamine, and that Hesse's base (b. p. 242°) is

pseudotropine. A. G. B.

Chlorocruorine. By A. B. Gkiffiths (Compt. rend., 114, 1277

—

1278).—Chlorocruorine exists in two states, namely, oxychloro-
criiorine, which shows absorption bands at X 618—593 and at

X 576—554*5, and reduced or ordinary chlorocruorine, which shows a
single badly defined band between C and D.

Chlorocruorine extracted by the method previously described
(Comjpt. rend., 114, 840) has the composition

C. H. N. Fe. S. O.

64-23 6-82 16*16 0-45 078 21-56 = 100,

which corresponds with the formula CoeoHgisNusFeSsOie?. When
treated with acids and alkalis, it yields heematin, a proteid, and fatty

acids.

The ash of the blood of Sahella has the composition

FesOg.



PHYSIOLOGICAL CHEMISTRY. 1257

Physiological Chemistry.

Respiration Apparatus. By J. Haldane (/. Phtjsiol, 13, 419-^
430).—A simple and effective apparatus for measnring the respiratory

exchange of small animals is described. It consists of five Woulff'a
bottles ; between the second and third the animal chamber is placed;
the series is connected by glass and' india-rubber tubing. Air is

drawn through the apparatus by a filter pump ; a meter measuring
the rate of ventilation. The first bottle is filled with soda-lime, tho

second with sulphuric acid and pumice stone. These deprive the
atmospheric air of carbonic anhydride and moisture respectively.

Bottles 3 and 5 are also filled with pumice stone and sulphuric acid
;

bottle 4, with soda-lime. Bottles 3, and 4 and 5 together, are

weighed before and after the experiment. The increase of weight
gives the moisture and carbonic anhydride produced by the
animal. The absorption is very complete even with rapid ventila-

tion (1 to 7 litres of air per minute). The oxygen absorbed is.

measured by the difference in the increase of weight of bottles 3, 4,

and 5, arid the loss of weight of the animal chamber with the animal
within it.

For human beings Pettenkofer's apparatus is more convenient. It

may, however, be much simplified by using soda-lime instead of

baryta-water. W. D. H.

Formation of Uric Acid in Mammals. By F. Makes (Monatsh.^

13, 101—110).—The author has previously (Archives slaves de
JBiologie, 3, 207) advanced the view that uric acid is a product of

change occurring within the living cell, but had not then determined
which of the substances present in the cell gives rise to the acid.

Horbaczewski (Abstr., 1891, 1340) has referred the formation of the
acid to the nuclein of the cell ; and our present knowledge of the

origin of the acid may be accordingly formulated :
—" Uric acid is a

product of metabolism occurring within the living cells of mammals,
in the formation of which the nuclein of the cell-nuclei is specially

concerned." G. T. M.

Dissolved Nitrogen in Blood. By F. Jolyet and C. Siualas

(Compf. rend., 114, 686—688).—Parallel series of estimations of the

volumes of nitrogen and hydrogen absorbed by blood of varying

degrees of richness, with whole corpuscles, with broken up corpus-

cles, and with serum alone, show that the absorption of both these

gases increases with the number of corpuscles, and is greatly

diminished by breaking them up, and that the amount of nitrogen

absorbed is always greater in corresponding experiments than the

amount of hydrogen. It is, therefore, probable that the gases form a
layer on the surface of the corpuscles, and this view is borne out by
the well known fact that hydrogen adheres much less readily thaa
any other gas to surfaces. Jn. W.
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Absorption of Water from the Alimentary Canal. By J. S.

Edkins (/. Fhijsiol., 13, 445—459).—The animal (cat) is anaesthetised

"by morphine, and atropine injected subcutaneonsly, plus chloroform.

A length of alimentary canal is tied off from the rest, cleaned, and
normal saline solution introduced from a burette at constant pressure.

TThe amount of secretion from the gastric and intestinal wall is small,

and may be disregarded. A little mucus is generally found. The
difference between the amount of liquid used, and the amount re-

covered at the end of the experiment, which always lasts one hour,

,gives the amount absorbed. This, divided by the length of the
ligatured portion of the canal, gives the " coefficient of absorption,"
that is, the amount absorbed per centimetre per hour at the given
pressure. A pressure of 10 cm. was usually employed.

The results obtained were the following :

—

1. The absorption in the large intestine is considerable, the
•average coefficient of absorption being 2'07 c.c.

2. In the ileum, the coefficient of absorption is less constant, and
averages 1'31 c.c.

3. In the jejunum it is 0*727 c.c.

4. In the stomach, whatever state of digestion it was in, the coeffi-

cient is practically nothing. W. D. H.

Ptomaines of Infectious Diseases. By A. B. Gkiffiths (Compt.
rend., 114, 1382—1384).

—

Glanders.—The author has extracted from
the urine of victims to glanders a ptomaine which forms white crystals

of the composition CisHiolS'zOe. The hydrochloride, platinochloride,

and aurochloride are all crystalline. Its solutions give a greenish
precipitate with phosphotungstic acid, a brow^nish-white precipitate

with phosphomolybdic acid, a yellow precipitate with picric acid, and
a precipitate with Nessler's solution. The base is poisonous, and
when injected under the skin of a rabbit, produces abscesses at the
point of injection, peculiar nodular lesions in the lungs, &c., and
linally, death.

Pneumonia.—The ptomaine from the urine of pneumonia patients

forms white, microscopic needles, soluble in water, forming an alkaline

solution. It forms a hydrochloride, platinochloride, and aurochloride,

and its solutions give a white precipitate with phosphotungstic acid,

a yellowish-white precipitate with phosphomolybdic acid, a yellow
precipitate with picric acid, and a brownish precipitate with Nessler's

solution. The base has the composition 0201126^203, and its specific

rotatory power is [aj^ = -f 23'5°.

Neither of these ptomaines is found in normal urine.

C. H. B.
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Chemistry of Vegetable Physiology and Agriculture.

Aerobic Nitrate-reducing Ferment in Straw. By E. Bk^al
{Gompt. rend., 114, 681—684).—Straw always contains nitrates on
its surface, as shown by the diphenylamine reaction, but after soaking
in water for a few days, the nitrates disappear, and increasino^ quan-
tities then added to the water also disappear. This action is due to

a ferment, for if the straw is previously sterilised it does not take
place, and the ferment is aerobic, for the action soon stops in the
absence of air. The nitrates are reduced partly to free nitrogen,

which can be collected and examined, and partly to nitrogen in

organic combination. The reduction is not to be feared in ordinary
humus soils, as the amount of water they contain is insufficient for

the growth of the ferment, but in prairie and forest soils it probably
forms an important factor in the cycle of change. Jn. W.

Respiration of Plants under Lessened Oxygen Tension, and
when Injured. By Stick (Bied. Gentr., 21, 350 ; from Sitzungsber.

Wien. Akad., 1890, 407).—The normal respiration and production of

carbonic anhydride in hydrogen were determined, that is, by intra-

molecular respiration with complete exclusion of oxygen. The addi-

tion of 208, 8, 6, 4, 2, and per cent, of oxygen showed the
independence of the production of carbonic anhydride on the presence
of atmospheric oxygen in rather wide limits, there being no striking

diminution with 4 to 2 per cent, of oxygen. In the case of many
objects, as, for instance, the fruits of Jasminum fruoticans and Sam-
bucus nigra, and the seedlings of Ricinus communis, Vicia faba, and
Lupinus alhus, the production of carbonic anhydride was not in-

fluenced by the amount of oxygen present, and was as great in an
atmosphere of hydrogen as in air. The relation of the carbonic

anhydride which was found to the oxygen taken up was not altered

when 8 per cent, of oxygen was present, and when the experiment
lasted from 3 to 24 hours. With 3—4 per cent, the quotient CO2 : O
was altered in favour of CO2.

Experiments were made with a large number of plants to ascertain

the effect of injury (from scratches to complete cutting up) on
respiration. An increased separation of carbonic anhydride was
always noticed; but the various plants and parts of plants behaved
diiferently with regard to the extent and duration of the increase.

N". H. M.
Nutrition of Green Plant Cells with Formaldehyde. By T.

BoKORNY (Landiv. Jahrb., 21, 445—465).—The artificial nutrition of

green plant cells has been successfully accomplished by several

investigators. Bohn (Bot. Zeii., 1883) showed that some leaves, freed

from starch, produced starch in a few days when placed on a solution

of sugar. Similar results were obtained by Klebs {Ber. deut. bot.

Ges., 5, 186), A. Meyer {Bot. Zeit., 1885), and E. Laurent. Both
Meyer and Laurent proved that mannitol and dulcitol will give rise to

fitarch production, whilst with erythritol they obtained negative
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results. They also showed falmost contemporaneously, Bot. Zeit.y

1886, 81) that glycerol is a starch-forming substance; this was also

observed by the author, who further showed that ethylidene glycol

and methyl alcohol have the same property {Landw. Versuchs-Staf.y

1889, 235). According to v. Baeyer's hypothesis, formaldehyde is an
intermediate product in the production of carbohydrates from carbonic
anhydride; the object of the experiments described in the present
paper was to ascertain whether plant cells could produce starch when
supplied with formaldeh^'de instead of carbonic anhydride. It has
not yet been shown that formaldehyde even exists in plants. Owing
to its poisonous nature and its great instability, it is unlikely that it

occurs in sufficient amount to be detected (compare Reinke, Ber,

deut. hot. Ges., 14, 2150).
In order to obtain plants free from starch, nutritive solutions free

from potash were employed—potash being necessary, as Nobhe has
shown, for starch production—whilst the already formed starch was
eliminated by adding an excess of nitrate to the nutritive solution.

In this manner it was possible to obtain Spirogyrse, free from starch,

in a few days, even in full daylight. To prevent assimilation of

carbonic anhydride during the experiment there are three methods :

(1) keeping the plants in the dark, (2) employing an atmosphere
free from carbonic anhydride, and (3) the omission of potassium from
the nutritive solution. The first of these methods is, however, not
always applicable in these experiments, as many of the organic sub-

stances are only assimilated in presence of light.

The organic compounds experimented with have to be employed in

such amounts as are without injury to the plants. Solutions of

methyl alcohol must not be stronger than 0"5 per cent. ; sugar solu-

tions may be employed, which contain as much as 10 to 20 per cent,,

whilst formaldehyde had to be diluted to 1 : 50,000 in order to keep
the Spirogyr88 alive for a few days ; in fact, experiments with free

formaldehyde had to be discontinued. Satisfactory results were, how-
ever, obtained with the double compound of formaldehyde with sodium
hydrogen sulphite, which has already been employed by O. Loew
in his experiments with fungi (Bot. Gentr., 1890). When the double
compound is used, it is necessary to add some disodium hydrogen
phosphate to the nutritive solution in order to convert the hydrogen
sodium sulphite, when liberated, into the disodium salt. Care must
also be taken to select a suitable plant : many plants are injured by
the dialkali phosphate, whilst others decompose the formaldehyde too

quickly, &c.

Satisfactory results were obtained with a small variety of Spiro-

gyrae (flavescens ?), with S. majuscula, and with 8. nitida. When
exposed to light, there was considerable production of starch from
formaldehyde in absence of carbonic anhydride, whilst experiments
without formaldehyde showed no formation of starch. The results

were confirmed by quantitative experiments, in which weighed
amounts of Spirogyree were shown to gain considerably in dry sub-
stance, and to form very large amounts of starch. Thus, an amount
of S. nitida containing 021 gram of dry matter, grown in a solution

containing sodium formaldehyde sulphite (0*1), disodium phosphate
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(0'05), calcium nitrite (0"1), magnesium sulphite (0'025), and calcium
chloride (0*05 per cent.), contained, after 10 days, 0*26 gram of dry
matter, excluding portions which died during the experiment. A
control experiment, without formaldehyde, showed that no starch was
formed, and that there was no increase of dry matter. Other experi-
ments gave similar results. Experiments were then made to ascer-

tain the loss of formaldehyde which takes place : in a check
experiment, without the plants, there was no loss, whilst with plants
145*8 milligrams (out of 250 milligrams) disappeared in 10 days.

Zygnema cruciatum.—A quantity of Zygnema, poor in starch, was
put into a 250 c.c. stoppered flask containing the mineral nutritive

solution with 0'2 per cent, of sodium formaldehyde sulphite. The
algee grew well, and formed considerable amounts of starch ; they
remained quite healthy, and no threads died in eight days. The
experiment was repeated in a closed space, kept free from carbonic
anhydride by means of potash, the nutritive solutions being kept in

^lass dishes. When formaldehyde was withheld, the algge remained
poor in starch, whilst in presence of formaldehyde there was a very
great production of starch. N'either fungi nor infusorias were found,
feo that there can have been no evolution of carbonic anhydride.

The results of the experiments show that green plant cells have
the power of decomposing sodium formaldehyde sulphite and imme-
diately condensing the formaldehyde liberated. Light plays an im-
portant part in the synthesis, and in a feeble light the starch
formation is very slow, whilst in absence of light no carbohydrate is

produced. Under the influence of light and formaldehyde, the plants

gain considerably in drv matter in absence of carbonic anhydride.

K H. M.
Fat-decomposing Ferments in Plants. By W. Sigmund {Bied.

Centr., 21, 350 ; from Sitz'migsher. Wien. Akad., 1890, 407, and 1891,
328).—The experiments were made with oily seeds, chiefly rape. The
ferments soluble in water and glycerol, but insoluble in alcohol,

were dried at 30° and mixed to an emulsion with weighed amounts
of fatty oils. In 24 hours, titration with decinormal alkali showed
^ distinct increase of free acid. The action of the ferment is of similar

(less) intensity to that of the pancreas ferment. Subsequent experi-

ments showed that the co- operation of an organised ferment in the
decomposition of the oil is not possible, and the ferment of the seeds

showed the characteristic property of all enzymes, being when dry
soluble al 100°, but when damp it loses its activity at 80°, so that

heated dry seeds gave active, boiled seeds inactive, extracts. Experi-
ments with germinating seeds gave similar results, except that the in-

crease of acid was considerably greater, and that the ferment of the

germinated seeds seemed to be more sensitive to heat in the dry state.

The ferment has also the power of decomposing alkyl salts, as, for

instance, spermaceti, which do not, like glycerides, belong to fats in

tlie narrower sense. N. H. M.

Influence of Phosphoric Acid on the Formation of Chloro-
phyll. By O. Low {b'orsch. a. d. Gehie'e d. Agrik.-physik. 15,100;
from Bot. Zentralbl., 48, 371).—Threads oi Spirogyva mcjusoula kept
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in a solution cojitaining calcium nitrate (0"02) and ammonium sulphate
(0"002 per cent.) lived for weeks in difEased daylight. The cells

grew, but the increase of the mass seemed very slight. The chloro-

phyll band was pale-yellow, but was still active, although much less

so than under normal conditions. Iron sulphate (0"002 per cent.)

was added without any result, but the further addition of disodium
phosphate (008 per cent.) caused greenness. No unhealthy appear-
ance was observed, owing to the absence of potassium and magnesium.
The results support the view that phosphoric acid is necessary as well

as iron for the production of a normal chlorophyll. N. H. M.

Origin of the Colouring Matters of the Vine. By A. Galtier
{Compt. rend., 114, 623—629).—See this vol., p. 1242.

The Constituents of Menyanthes trifoliata and of Erythraea
centaurium. By K. Lendeich {Arch. Fharm., 230, 38—60).—To
isolate menyanthin from the ethereal extract of Menyanthes trifoliata,

the ether is evaporated, the residue extracted with w^ater, and the
aqueous solution shaken with moist aluminium hydroxide to eliminate

tannin ; it is then evaporated in a vacuum, the residue treated

with absolute alcohol, the solution filtered, distilled to a small volume,
mixed with ether, and again filtered ; the ether is evaporated, the

alcoholic residue boiled with animal charcoal in a reflux apparatus,

and finally evaporated in a current of carbonic anhydride. Directions

are also given for the isolation of' menyanthin from an alcoholic

extract of the plant.

Menyanthin, C33H50O14, as first obtained is a yellow substance having
the consistency of turpentine, a neutral reaction, and bitter taste

;

when dAed in an atmosphere of hydrogen in a current of steam, it

becomes solid, and has a glassy fracture. Its aqueous solution gives

the following precipitates :—yellow with potassium bismuthoiodide,

white with potassium mercuric iodide, yellow with sodium phospho-
molybdate, white with tannin, yellow with iodine solution

;
gold

chloride and Fehling's solution are reduced by it. Hot lime-water
and baryta-water decompose the aqueous solution. Picric and oxalic

acids are among the products of the decomposition of menyanthin by
nitric acid, and phenol-like substances are to be detected when it is

melted with potassium hydroxide.

The menyanthol obtained by distilling menyanthin with dilute

sulphuric acid is a yellow oil with a characteristic odour, but unlike

that of benzaldehyde. It has an acid reaction, and in some respects

behaves both as an aldehyde and as a phenol ; on this account
alone, Kromayer's formula, CsHgO, for this substance is probably in-

correct, and the author's analyses show that C7II11O2 is the most
likely empirical formula. The sugar which is formed when it is

decomposed by dilute sulphuric acid is leevorotatory.

Erythrocentaurin, C9II14O6, is isolated from Erytlircea centauriwtn by
the same method as that adopted for menyanthin. It is nearly colour-

less, turpentine-like, bitter, and neutral ; it will not crystallise, but
dries up, resembling menyanthin in this respect, as also in its solu-

bility and reactions. When distilled with dilute sulphuric acid, it
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yields resinous matters, a substance which, is both aldehydic and
phenolic in properties, and a sugar.

For the investigation of the fatty matters in Menyanthes trifoUataj

the ether extract from which the menyanthin has been dissolved by
water is saponified and extracted by ether, the ether evaporated,

and the residue treated with acetone ; in this way, ceryl alcohol and a

cholesterol can be isolated, whilst formic, acetic, and butyric acids are
found in the mass of alkaline salts produced by the saponification.

Palmitic acid was also detected, but neither oleic acid nor glycerol.

A red colouring matter is left in the acetone solution after the choles-

terol has been separated; it may be purified by evaporating the
acetone and extracting with methyl alcohol, in which the red matter
is insoluble. This red substance appears to be a fatty ethereal salt of

cholesterol, identical with the so-called carrotin. A. G. B.

The Fruit of Capsicum annum. By T. Pabst {Arch, Pharm.,.

230, 108—134).—The alkaloid-like substance obtainable in traces

from the fruit of Capsicum annum is not a normal constituent thereof,,

but a decomposition product which is formed during the storage of

the fruit, or else by the action of chemical agents. The pungent
substance, the so-called capsaicin, behaves towards metallic salts as-

an amorphous acid, and is intimately mixed with a red colouring

matter; the latter resists all attempts to separate it from the acid,

and it is an open question whether the colouring matter is combined
with the acid or not. The pungent substance is also closely associ-

ated with free fatty acids, namely, oleic, palmitic, and stearic acids.

The colouring matter was not actually identified with carrotin,.

although it appears to be a fatty ethereal salt of cholesterol (compare
Thresh, Abstr., 1878, 233). A. G. B.

Analytical Chemistry.

Estimation of Glycerol in Sweet Wines. By M. T. Legco.

(JBer., 25, 2074—2075).—The author adds a large excess of calcium
hydroxide to the wine, namely, 1 gram per 10 c.c. The estimation of

the glycerol is then carried out as usual by the method previously

described (Chem. Zeit., 14, 504). E. C. R.

Behaviour of Aldehydes and Ketones with Aromatic Nitro-
compounds. By B. V. BiTTo (Annalen^ 269, 377—382 ; compare
this vol., p. 924).—Many aldehydes and ketones give with certain

aromatic nitro-compounds in presence of potash, and of alcohol also

if necessary for solution, a more or less intense colour reaction ; in

the case of metadinitrotoluene, for example, a blue, in the case of
a-dinitronaphthalene, an intense red, coloration is produced.
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The author gives in a table the results of an examination of the

behaviour of a large number of aldehydes, ketones, and ketonic acids

with metadinitrobenzene, in presence of alkali ; the effect produced
by the subsequent addition of an organic acid is also stated.

From his observations he draws the conclusion that a colour re-

liction is given by all fatty aldehydes and fatty ketones which contain

a non-substituted CH,i'CHO or CH^'CO group respectively, by all

mixed ketones, and by those aromatic aldehydes which contain a fatty

radicle. F. S. K.

Volumetric Estimation of Peptones in Urine. By Eoux
(J. Pharm. [5], 25, 544—545).—Fehling's solution run into a dilute

solution of peptone passes through a colour change, light-blue, blue-

violet, lilac, and rose-purple, to a greyish tint. The peptone solution

is freed from albumin and reducing compounds, and decinormal

Fehling's solution is employed, the titration finishing with the rose-

parple tint. 1 c.c. of solution equals 0*004 gram of peptone. After

a little practice, very concordant results can be obtained. J. T.

Colorimetric Estimation of Haemoglobin. By F. Hoppe-
Seylek (Zeit. physiol. Chem., 16, 505—513).—It is recommended that

the standard of comparison in the colorimetric estimation of blood

pigment should be a normal solution of carbonic oxide haemoglobin

instead of the tinted glass, carmine, &c., at present largely used. The
carbonic oxide hgemoglobin for comparison, should be prepared in

large quantities, and in well-stoppered bottles it keeps for years. Its

strength can be estimated in a sample. The liquid to be investigated

should, by means of a stream of carbonic oxide, have its haemoglobin

converted into carbonic oxide haemoglobin. It is then diluted until

its colour is the same as that of the standard. The amount of dilu-

tion being known, the strength of the solution is easily ascertained.

The instrument used is termed a capillary double pipette, and the

principle of it can be understood by reference to the accompanying
•diagram representing a transverse section. It consists of three glass

plates with brass side walls (the darker shading in the figure) ; the

two cavities are divided into four by two highly polished glass plates

(shaded lighter in the figure). The remaining two compartments
are filled respectively with the standard solution and the liquid to

be investigated. The advantage claimed for the instrument is that,

as optically a mere line separates the two liquids, the colour com-
parison is rendered extremely sharp. The instrument can also be

•used for spectroscopic and spectrophotometric observations.

W. D. H.
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General and Physical Chemistry.

Influence of Boric Acid on the Electrical Conductivity of
Dilute Alcoholic Solutions of Organic Acids. By G. Magnanini
(Gazzetta, 22, 541—558).—The author has arrived at the following
conclusions respecting the effect produced by boric acid on the elec-

trical conductivity of organic acids in solution :—(a) The addition of
boric acid to the aqueous solution of organic acids containing no
alcoholic hydroxyl never augments the electrical conductivity. (6) A
greater or less increase in conductivity always attends the addition
of boric acid to the aqueous solution of a hydroxy-acid v^^hich contains an
alcoholic or phenolic hydroxyl in the a- or ortho-position relatively to the
carboxyl group, (c) In the aqueous solution of a hydroxy-acid which
does not contain the hydroxyl in the a-position to the carboxyl group,
boric acid never causes an augmentation in the conductivity. These
three laws give a method for solving the constitutions of a number of

organic acids which are soluble in water ; many such acids, however,
are practically insoluble in water, and it becomes of importamie to

know whether a more or less dilute alcoholic solution of the acid
obeys the above laws. This question the author has investigated,

using aqueous solutions containing 18—73 per cent, of alcohol, and
finds that the laws still hold.

The following acids were examined :—Trichlorolactic, /3-hydroxy-

butyric, malic, levulinic,mucic,trichlorodiketopentamethylenehydroxy-

carboxylic, dibromoparahydroxybenzoic, ortho- and para-nitrosalicylic,

ortho-, meta-, and para-cresotic, orthocoumaric, (3-resorcylic, proto-

catechuic, guiacolcarboxylic, orsellinic, pyrogallolcarboxylic, gallic,

a-hydroxynaphthoic, and quinic acids. In all these cases, the results

obtained were consistent with the generally accepted constitutions of

the acids.

The author has also studied the effect of boric acid on the conduc-
tivity of the sodium salts of certain organic acids, but with very little

result up to the present. W. J. P.

Diffusion in Aqueous Solutions. By S. Arrhenius (Zeif.

physikal. CJiem., 10, 51—95).—By means of a modification of

Scheffer's apparatus (Zeit. jpliysihal. Chem., 2, 391), the author has
investigated the rate of diffusion of a large number of substances,

both electrolytes and non-electrolytes, in aqueous solution. The error

in the diffusion constant he estimates in the most unfavourable cir-

cumstances to be 2 per cent., and, in general, the error of the single

determinations to be about 1 per cent.

When a non-electrolyte (for example, alcohol) replaces a portion

of the water of a salt solution, then the rate of diffusion into the

mixed solvent is less than the rate when pure water alone is used.

For not too great concentrations (of the non-electrolyte in water),

VOL. LXII. 4t q
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the following relation holds good between the coefiBcient of diffasion

and the concentration :

—

D. = D, (1 - ^ .t)=,

where Do is the diffasion coefficient in pure water, D^ that in an
£C-normal solution of the non-electrolyte, and a a constant depending
on the nature of the non-electrolyte. This formula is similar to the

formula which expresses the effect of an addition of a non-electrolyte

on the electrical conductivity of an aqueous salt solution (compare
this vol., p. 1038), the coefficient a being nearly the same in the two
cases. a is not greatly dependent on the nature of the diffusing

substance.

When an electrolyte is added to the solvent instead of a non-

electrolyte, there is usually a diminution of the diffusion constant,

the influence on the rate of diffusion being very similar to the influ-

ence on the fluidity, as the following table shows :

—

Diffusion. Fluidity.

l-n KC\ 0-997 1-013

NH4CI 0-986 1-024

NaNOa... 0-97 0-937

NaCl 915 0-932

^(NaaSOi) 0-845 0-814

"CHa-COONa 0-75 0-719

The author discusses at length the mechanism of diffusion pheno-
mena, and shows that whilst the osmotic pressure theory, as applied
byNernst, explains the observed facts, the assumption of an attractive

force between the molecules of the solvent and the molecules of the

dissolved substance fails to do so. He is of opinion, however, that

the relation between osmotic pressure, tt, and concentration, K, may
best be expressed by the formula tt = AK + BK^, where B is a
constant which expresses the difference of the attractions of the dis-

solved for the solvent molecules and of the dissolved molecules
amongst themselves. In dilute solutions, the second term vanishes,

as compared with the first, and the osmotic pressure is then propor-
tional to the concentration.

When hydrochloric acid diffuses, not into pure water, but into a solu-

tion of one of its salts, say of sodium chloride, the diffusion constant,

instead of diminishing, increases. The author shows that this appa-
rently anomalous case is capable of easy explanation on the assumption
of the theory of electrolytic dissociation, and, from this hypothesis,

calculates the constants for a number of similar cases. A selection

of his results is contained in the table on page 1267.

The constant of diffusion has long been known not to be quite

independent of the concentration of the diffusing solution, sometimes
increasing, sometimes diminishing, with this. The author shows, on
the osmotic pressure theory, that the relation between them may be
expressed (for a non-electrolyte) as follows :

—

Kc = Ka> (1 + DC)(1 - aC/2)



GENERAL AND PHYSICAL CHEMISTRY. 1267

Diffusing

substance.

HCl (1-04-iiorm.)

NaOH (0-r)4-norin.)

Diffusion constant
(at 12°).

Solvent.

Water
0-67-n NaCl
0-1-n
0-75-n KCl .

0-25-n „ .

Water
0-25-7?, NaCl
0-067-w „
1-n

3-n

Founi.

2-09

3-51

2-50

4-22

8-08

1-15

1-90

1-51

1-98

2-30

Calculated.

3-58

2-43

4-08

310

2-02

1-52

2-17

2-40

where Kc is tte diffusion constant for the concentration C, K» the con-
stant for infinite dilution, and cc and D two coefficients which may be
determined. According as D is greater or less than ct, the diffusion

constant will increase or decrease with the concentration. Examples
are given, and the case of electrolytes is also discussed, the author
replying to objections raised by Wiedeburg (Abstr., 1891, 383)
against the new theory, and criticising the experimental method
adopted by him.

By thermodynamical reasoning, the author shows that the osmotic
pressure is proportional to the lowering of the freezing point for

depressions less than 2°. J. W.

Determination of the Specific Gravity of Gases. By H.
MoissAN and H. Gautier (Gompt. rend., 115, 82—86).—A flask fitted

with a stop-cock is filled with perfectly dry air and weighed. The
greater part of the air is then pumped out, and a known volume
(about 100 cc.) of the gas under examination is transferred to the

flask by means of a graduated gas pipette. Dry air is allowed to

enter the flask until the pressure is only slightly below that of the

atmosphere, and the flask is again weighed. The difference between
the first and second weighings, after correction for pressure, is the

difference between the weight of the measured volume of gas and an
equal volume of air. The error does not exceed 1 per cent., even in

the case of gases whose sp. gr. is almost the same as that of air.

C. H. B.

Passage of Substances in Solution through Mineral Filters

and Capillary Tubes. By C. Chabri^ {Gompt. rend., 115, 57—60).

—

In a previous note (Gomyt. rend., 113, 600), the author has shown that

when albuminous urine is filtered through porcelain, the urea passes

more quickly than the albumin, and when defibrinated blood is

treated in the same way, the albumin and haemoglobin concentrate in

the later portions of the filtrate, and the haemoglobin filtera more
slowly than the albumin. When a solution of urea and uric acid is

filtered, the two substances pass through with equal rapidity. The
results show that when two substances of large but unequal mole-

cular volumes are filtered, that with the smaller volume filters more
4^2
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quickly tlian the other, whilst with two substances of small though
unequal molecular volumes the difference is too small to be recognised.

When a solution of albumin is passed through a capillary tube, of

0"05 mm. mean diameter, the albumin passes through less rapidly than
the water. There is consequently a concentration of albumin in the
reservoir, and if the solution becomes too strong, its passage through
the tube ceases. N'o chemical change takes place, for if the whole of
the liquid is forced through the tube, its composition at the end of

the experiment is the same as at the beginning.

A solution of urea and Congo-red (mol. wt. 826) showed no difference

in the rates of transpiration of its constituents. It follows that the
phenomenon is only shown by substances with molecular weights
which, like that of albumin, approach 10,000 to 15,000.

C. H. B.

Dissociation Constants of Stereoisomeric Nitrogen Com-
pounds. Ky A. Hantszch and A. Miolati (Zeit. physikal. Ghem., 10,
1—33).—a-Oximido-acids which (according to the hypothesis ad-

vanced by Hantzsch and Werner to explain the stereoisomerism of

the nitrogen compounds) have the carboxyl and the hydroxyl groups
in the neighbouring positions are considerably feebler than the
corresponding acids with these groups in the opposed positions. Thus

phenylsynketoximecarboxylic acid,
tsj nxr ' ^^ ^ dissocia-

tion constant of 0*18, whilst phenylantiketoximecarboxylic acid,

II
, has a constant of 1*55. Both acids are feebler than

the ketonic acid (phenylglyoxylic acid, K = 6*31) from which they
are derived. The anti-acid in aqueous solution passes gradually into

the syn-acid. The progress of this reaction may be followed by
determining the electrical conductivity at different times. In the

case of /^-oximido-acids, the anti-compound is weaker than the syn-

compound.
The authors obtained the following numbers for dioximido-acids :

—

Glyoximecarloxijlic Acids.

H-C C-COOH ^^ ^^^^ H'C—C-COOH ^^ ^ ^^^
II II ,7!l= 0-417: II II

, Ji = 0-285,
HO-N HO-N '

' HO-I^ N'OH '

Methylglyoximecarhoxylic Acids.

CHa-C C-COOH ^^ ^ ,^^ CH,<^ C-COOH ^^^^ ^^

i|.OHHO.il
^''='''-^

i}.OHi|.OH '^^<^-^^-

Glyoxmiedicarhoxylic Acids.

COOH.C C-COOH COOH.C—C-COOH
jsr-OHHO-N ' No-isr n-oh '

K = 1-05.

The acids with the smaller constants are tbe more stable, the
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stronger acids being graduallj converted into them, by autocatalysis,

in aqueous solution. J. W.

Affinity Coefficients of Acids. By E. Lellmann (Annalen, 270,
204—208; compare Abstr., 1891,638 and 1149).—The author and
Schliemann have measured the relative affinity of a number of acids

by a spectro-photometric method, analogous to that previously
employed by the author and Gross in the case of bases, and described

in the following abstract. The results obtained, within very wide
limits of concentration, are in complete agreement with Guldberg
and Waage's law, but they cannot be compared or brought into line

with Ostwald's values of the electrical conductivity of the acids ; the
author considers that the affinity constants determined by the spectro-

photometric method express in a more simple and direct way than
can be done by the dissociation constants, the connection which
exists between chemical chansre and the nature of the interactinoro o
substances. F. S. K.

Affinity Coefficients of Acids. By E. Lellmann and J.

Schliemann (Annalen, 270, 208—235).—The method employed for

the measurement of the relative affinity of acids is, briefly, the
following :—A measured quantity (25 c.c.) of a solution of 2 milli-

gram equivalents (0"448 gram) of pure metahydroxyanthraquinone
in 1 litre of 96 per cent, alcohol is mixed with a definite quantity of

a solution of known strength of the pure barium salt of the acid,

the mixture diluted to 50 c.c, and examined with a spectro-photo-

meter ; its absorption is then compared wnth that of a solution of the

same quantity of metahydroxyanthraquinone in excess of barium
hydroxide. The alcohol and the w^ater used in the preparation of

the solutions are carefully purified from basic substances by distilla-

tion over potassium hydrogen sulphate, and the glass vessels in

which the solutions are kept are carefully freed from alkali by pro-

longed digestion with very dilute sulphuric acid; in cases where the

barium salt is too sparingly soluble, a solution of the potassium salt

is employed.
The results of the measurements are given in the following table

:

K denotes the number of equivalents of the salt of the acid, compared
with the number of equivalents of hydroxyanthraquinone salt, which
are present in a solution containing equivalent quantities of hydroxy-
anthraquinone acid and base.

K. K.

Formic acid 61*97 Paramidobenzoic acid.

.

7*60

Acetic acid 1433 Nicotinic acid 43*02

Cinnamic acid 17*74 Picolinic acid 18*75

Benzoic acid 20*71 Isonicotinic acid 47*36

Orthotoluic acid .... 21*91 Lactic acid 39*94

Metatoluic acid 16*47 a-Hydroxyisobutyric
Paratoluic acid 15*22 acid .

.". 37*94

Orthamidobenzoic acid 11*40 Propionic acid 11*68

Metamidobenzoic acid 15*56 Cinchonic acid 61*61
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The authors give a table comparing the affinity constants

measured in this way with those determined by Ostwald ; they are

of opinion that the lack of agreement between the two series of

observations is due to the fact that different solvents were used in

the two cases. Special experiments proved clearly that the nature of

the solvent has, under certain circumstances, a very considerable

influence on the affinity constants as determined either by the spectre-

photometric or by the electrical method, but even when the same
solvent is employed in both cases the results do not agree.

F. S. K.

Autocatalysis. By U. Collan {Zeit. jpJiijsikal. Chem., 10, 180—
140).—The author has investigated the reaction velocity of the

transformation of hydroxymethylbenzoic acid into phthalide in

dG
aqueous solution, and finds that it obeys the formula — —^ =

etc

cC(l — c)C -K, where G is the concentration, S the proportion of the
acid dissociated, and K the constant of the reaction. This is in

agreement with the results obtained by Henry (p. 1303). Equations
are also developed for the catalysis proceeding in presence of an acid
(glycollic acid) which has the same dissociation constant as the acid
catalysed. The agreement between calculation and experiment is

good. J. W.

Correlation of Oxygen and Hydrogen Compounds of the
Elements. By F. Flavitzky (/. pr. Chem. [2], 46, 57—85).—The
compounds of non-metallic elements with hydrogen and oxygen can
be referred to types consisting of hydroxyl, or of hjdroxyl and
hydrogen, combined with the element. The number of hydroxyl
groups and hydrogen atoms is determined by the group of the periodic

system into which the element falls. Thus, the stable hydrcxy-com-
pounds of an element in the fifth group can be regarded as anhydrides,
derived by the loss of water from an original type consisting of

5 hydroxyl groups, or m hydroxyl groups and 5-m hydrogen atoms,
united with the element. The tendency of the hydroxy-halogen acids

to form stable hydrates, the inactivity of anhydrous hydrogen chloride,

and the existence of many hydrated and double salts are explicable

according to the author's theory, and many examples are adduced in

the paper. A. G. B.

Inorganic Chemistry.

Mutual Displacement of Haloids. By Miss P. Lazaeeff (J.

Russ. Chem. Soc, 22, 383— 385).—The chlorides of sodium and
potassium were sealed up in tubes, along with bromine and with
iodine, dissolved in carbon tetrachloride, and were allowed to remain
for eight months at the ordinary temperature in the absence of light.
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Similar experiments were made with iodine and the bromides of
sodium and potassium. No change took place. J. W.

Composition of Water, and Gay Lussac's Law of Volumes.
By A. Led CO (Compt. rend., 115, 41—44).—The author has redeter-
mined the gravimetric composition of water, using a moditication of
Dumas' method. The copper oxide was prepared by oxidising very
thin sheets of electrolytic copper, and was afterwards reduced at the
lowest possible temperature in pure and dry hydrogen, the tube
being wrapped in platinum foil. The last two tubes of the condensing
apparatus were surrounded by ice and salt. The results show that
the atomic weight of oxygen is 15'88, whilst its sp. gr, with reference
to hydrogen, according to the author's determiuation (Abstr., 1891,
1416), is 15*90. It follows that the atomic weights, as determined by
Stas, should be multiplied by 0*995. The results afford remarkable
confirmation of Gray Lussac's law of volumes, but show that this law,
like that of Boyle, is only true within certain limits. C. H. B.

Efflorescence of Metallic Sulphates. By H. Baubigny and EJ.

P^CHAKD {Compt. rend., 115, 171—174).—The rate at which various

sulphates lose their water of crystallisation when exposed to dry air

is considerably increased when they are crystallised from slightly acid

solutions. 8'0 grams of copper sulphate, for instance, crystallised by
vacuum evaporation of a solution containing 0*15 per cent, of free

sulphuric acid, lost 4*875 grams in 65 hours, whilst 7*3 grams, crys-

tallised in the same way from a solution neutral to methyl-orange,

lost only 0*013 gram under identical treatment. The hexhydrate of

cobalt nitrate also is much less stable when crystallised from acid

solutions, although the heptahydrate does not show this difference.

Zinc sulphate, again, loses its water more rapidly when crystallised

from acid solutions, although the amount actually lost is the same in

either case, a dihydrate being left. The double sulphates of cobalt

and potassium, and of zinc and potassium, and the double ammonium
alum of aluminium and chromium, behave in the same way, although

the acidity of the mother liquor has to be much more strongly marked
before the effect is apparent. Jn. W.

Action of Nitric Oxide on Metallic Oxides. By P. Sabatier

and J. B. Sexdereks {Compt. rend., 114, 1476— 1479).—The experi-

ments described in a previous paper (this vol., p. 1151) have shown
that nitric oxide acts as an oxidising agent on many metals and
metallic oxides. Nitric oxide, however, tends to combine with oxygen
to form nitric peroxide, and hence under some conditions acts as a

reducing agent. At 150°, the reaction JMO -}- O = KO2 develops

+ 16*7 Cal. The heats of formation of mercuric, cupric, ferric, and
stannic oxides, by combination of the lower oxides with an atom of

oxygen, are respectively +20, +382, +51*2, and -{-Q^ Cal., and are

consequently higher than the heat of formation of nitric peroxide

from nitric oxide. Direct experiment shows that these oxides are

not reduced by nitric oxide below 500°. There is likewise no reduc-
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tion in the analogous cases of moljbdic, tungstic, titanic, and \'auadic

anhydrides, and uranic oxide.

On the other hand, the combination of silver, chromic oxide, and
lead monoxide with one atom of oxygen to form respectively silver

monoxide, chromic anhydride, and lead dioxide develops in the first

case +7 Cal., in the second +2'1 Cal., and in the third +12*2 Cal.

only. Chromic anhydride is reduced by nitric oxide at the ordinary
temperature; silver oxide is reduced at 170°, and lead dioxide at
315". Manganese dioxide is reduced to the sesquioxide by the action

of nitric oxide at 400°.

When nitric oxide is passed into water containing lead dioxide,

silver oxide, or manganese dioxide, appreciable quantities of nitrite are

formed, even when air is entirely absent. The reaction is most
distinct in the case of the lead compound, a solution containing
4 grams of lead nitrite per litre can be obtained ; if the passage of

the gas is prolonged, or if the liquid is concentrated, basic lead nitrite

is formed. C. H. B.

Decomposition of Basic Nitrates by Water. By G. Eousseau
and Gr. Tite (GompL rend., 115, 174—175).—Copper subnitrate is

completely decomposed by water at 150—160° into copper oxide and
nitric acid, probably because the heat of dissolution of nitric acid in

water, which is known to rise with the temperature, eventually becomes
greater than its heat of combination with the oxide. The phenomenon
appears to be fairly general, and occurs, for instance, with zinc, cadmium,
and calcium subnitrates. Bismuth subnitiate may be completely de-

composed into the oxide and acid by prolonged treatment (90 hours)
with water at 200—205°. The water must be frequently changed,
and marble must be added to take up the acid. Uranium subnitrate,

prepared by heating the crystallised nitrate with marble in sealed

tubes at 180—200°, and crystallising the product from alcohol,

contains less acid the longer it is treated. Water completes the de-

composition, the hydrate UjOajHzO being left. Jn. W.

Phosphorus Bromonitride. By A. Besson {Compt. rend., 114,
1479—1481).—When the compound of ammonia and phosphorus
pentabromide (Abstr., 1891, 398) is heated at 200° under reduced
pressure, it yields a small quantity of a white, crystalline sublimate

insoluble in water. The yield can be increased by operating in the

following manner :—The product of the action of dry ammonia on
phosphorus pentabromide is heated in sealed tubes at 250—275° with
about twice its weight of phosphorus pentabromide for 12 hours, and
the semi-fluid magma obtained is heated under reduced pressure.

Unaltered phosphorus pentabromide first sublimes, and at 200° the

white sublimate forms and can be purified by resublimation in a

vacuum. The product thus obtained is phosphorus bromonitride,

PBralST. It forms colourless, highly refractive, seemingly rliombo-

hedral crystals, which melt at 188—190° and begin to sublime at 150""

in a vacuum ; they are soluble in ether, less soluble in carbon bi-

sulphide or chloroform, and insoluble in water.

A larger yield of the chloronitride (this vol., p. 1152) is obtained if
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a layer of phosphorus pentachloride is first formed on tlie walls of a
large flask by the action of chlorine on the trichloride, and then
treated with ammonia until superficially saturated. The solid crust

is then broken up and heated under reduced pressure. It will be
seen that under these conditions the ammoniacal phosphorus
pentachloride is heated in presence of the unaltered pentachloride
which formed the lower part of the crust on the walls of the flask.

C. H. B.
Silicon Tetrachloride. By G. Rauter (Annalen, 270, 235—266).

—When silicon tetrachloride is heated at 270—370° severally with
beryllium, magnesium, zinc, and aluminium, it is partially decom-
posed, but no reaction occurs with sulphur or with iron ; it is not
acted on by carbon bisulphide or chloride of sulphur, or by the sulph-
ides of sodium, potassium, mercury, arsenic, and antimony even at
350—400°, but it is decomposed to a very slight extent by potassium
bromide and by potassium iodide with liberation of silicon and a halogen.

Silicon tetrachloride is decomposed by nearly all metallic oxides,

either at the ordinary temperature or on heating, with formation of

silica ; also by alkali carbonates and by nitrite, nitrate, chromate,
dichromate, sulphate, permanganate, and chlorate of potassium ; it is

not decomposed by the oxides of carbon.

When silicon tetrachloride is heated with butyric acid at 150—160°,

silica, hydrogen chloride, and butyric chloride are formed ; with acetic

anhydride, it yields acetic chloride and silica, but with phthalic

anhydride there seems to be no action. Lead formate and silicon

tetrachloride react at 240—250°, yielding silica, lead chloride,

carbon monoxide, and hydrogen chloride
;

potassium acetate and
silicon tetrachloride give potassium chloride, silica, and acetic

chloride. Ethyl butyrate and ether are not acted on by silicon tetra-

chloride ,at 150—160". F. S. K.

Examination of Different Forms of Carbon. By J. Wiesner
{Monaish., 13, 371—410).—The author has subjected the various forms
of carbon to the action of a mixture of sulphuric acid and potassium
dichromate, and observed nnder the microscope the changes which
take place. The chief results are as follows :

—

The purest form of charcoal, obtained by heating the soot from a gas
flame successively in currents of chlorine, nitrogen, and hydrogen, is

slowly attacked by chromic mixture in the cold, and more quickly on
warming ; the action is much more rapid than with any of the other

varieties of carbon, probably owing to its very finely divided state.

Lignite i« seen under the microscope to consist of brown, transparent

particles, which rapidly become colourless on treatment with chromic
mixture, leaving a skeleton tissue of cellulose, the histological charac-

ter of which is frequently no longer recognisable. If the action of the

chromic mixture is continued, this is also destroyed.

All the other varieties examined, namely, anthracite, bituminous
coal, wood charcoal, soot, and graphite, contain a small quantity of an
easily oxidisable substance, which is quickly dissolved by the chromic
mixture, leaving a residue which is only very slowly attacked by it,

no visible -change taking place for weeks at the ordinary tempera-
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ture. Anthracite consists almost entirely of amorphous carbon with
a small quantity of a deep brown substance, which is slowly attacked

by the oxidising agent, but leaves no residue of cellulose. Bituminous
coal behaves in this, as in other respects, like a mixture of lignite and
anthracite, and therefore leaves small quantities of cellulose on treat-

ment with the acid mixture. Wood charcoal prepared at a low tem-
perature, such as is used in the manufacture of gunpowder, is completely
dissolved by chromic mixture, leaving at a certain stage a skeleton of

cellulose which dissolves after a time. The wood charcoal obtained

at a high temperature is, on the other hand, only attacked to a slight

extent. Freshly prepared soot consists partly of fine black particles,

which are hardly attacked by the acid, and partly of oily drops ; the
soot deposited from the atmosphere contains similar particles of

carbon, which are sometimes united to form dendritic or irregular-

aggregates. Finely divided graphite also contains very small quantities

of an oxidisable substance, and, although less acted on by chromic
mixture than the amorphous variety, is not totally indifferent to the
reagent.

The black lung pigment, which collects in the human lungs during
life, behaves under the microscope in exactly the same manner as the

black soot particles, and remains unaltered after several weeks' treat-

ment with chromic acid. The melanin pigments, on the other handy
are rapidly attacked by the acid, the action being frequently complete
in a few minutes. The pigment must therefore be derived from the
soot contained in the air, and is not, as has been frequently supposed,
formed within the organism itself.

The author also corrects the statement that has been made as to

the transparency of amorphous carbon in a finely divided condition,,

his own observations having led him to the contrary conclusion,

H. G. C.

Supersaturated Aqueous Solutions of Carbonic Anhydride..
By L. Pratesi {Gazzetta, 22, 493—498).—The author has observed
that certain mineral springs contain a larger quantity of carbonic

anhydride in solution than is indicated by Bunsen's observations.

For example, a mineral water from Contursi, in Salermo, issues at a
temperature of 40" and contains 1'7605 grams of free carbonic

anhydride per litre. Ordinary seltzer water, when drawn from the

siphon and allowed to remain in the air for half an hour, still con-

tains 1*901 litres of carbonic anhydride at 8" and 76475 mm. pressure

per litre : under these conditions of temperature and pressure, Bunsen
found that distilled water dissolves 1*289 litres only of the gas. Dis-

tilled water, when saturated with carbonic anhydride in a siphon
under pressure and then drawn ott' and allowed to remain for half

an hour, was found to contain 1*858 litres of the gas at 9*5" and
770*65 mm. pressure per litre. The quantity of carbonic anhydride
dissolved by 1 litre of distilled water at this temperature and pres-

sure is 1*225 litres according to Bunsen.
It would hence seem that water first saturated with carbonic

anhydride under pressure and then left for a short time under the or-

dinary pressure, contains a much larger quantity of carbonic anhydr-
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ide than water simply saturated with the grs iinder ordinary pres-
sure. W. J. P.

Lithium Bromate. By A. Potilitzin (J. Buss. Chem. Soc, 22,
392—393).—Lithium bromate was prepared in solution by the action,

of lithium sulphate on barium bromate. The solution was evaporated
on the Avater-bath to incipient crystallisation, and afterwards placed
over sulphuric acid in a bell jar. Anhydrous lithium bromate,
LiBrOs, crystallised out in apparently rhombic crystals, with well
developed pyramidal faces. The hydrated salt, LiBrOsjHaO, was also-

obtained. J. W.

Double Chlorides of Lithium and Metals of the Magnesium.
Series. By A. Chassevaxt (Compt. rend., 115, 113—115).—Man-
ganese, iron, nickel, and cobalt form isomorphous, double chlorides with
lithium of the type MCl2,LiCl,3H20. They have the colour cf the an-
hydrous chloride of the dyad metal that they contain, and are easily

dissociated by water, but are stable in presence of excess of lithium
chloride. They form acicular crystals which, in a dry atmosphere,
effloresce and lose hydrogen chloride. C. H. B.

Rate of Decomposition of Calcium Chlorate by Heat. By A.
PoTiLiTZiN (/. Buss. Chem. Soc. 22, 333—346; compare Abstr., 1890,

696).—Calcium chlorate was prepared in the pure state by crystalli-

sation of the commercial salt from aqueous solution. Ifc crystal-

lises with 2 mols. HgO, and deliquesces in the air. The author
could not confirm Wachter's observation that the salt melts on rapid

heating to a temperature above 100°, but found that it is decom-
posed into the anhydrous salt and water. The anhydrous salt may
be obtained crystalline by allowing the partially fused mass to eva-

porate slowly over sulphuric acid. The hydrated salt loses all its

water of crystallisation on prolonged heating at 100°.

Anhydrous calcium chlorate begins to give off oxygen before it

fuses, but between the limits 300—350° it melts after having lost

from 3 to 5 per cent, of its weight of oxygen. The rate of decom-
position at 330° increases until about 60 per cent, of the total

oxygen has been evolved, after which it continually diminishes, the

fused mass becoming solid when the salt has lost about 80 per cent,

of its oxygen. The calcium chloride remaining is in the form of

thin, transparent, needle-shaped crystals. On being dissolved in

water, the residue exhibits an alkaline reaction. In the accompanying^

table (p. 1276), the connection between the composition of the mass
and the quantity of oxygen given off is indicated. The temperature

of experiment was 329—330°, and the numbers express percentages.

Por various stages of the reaction at different temperatures, the

author gives equations similar to those expressing the decomposition

of strontium chlorate (Abstr., 1890, 697). The quantity of per-

chlorate formed is relatively much less than in the case of the stron-

tium and barium salts.
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dissolved ;
this was added to what remained of the orig'inal precipitate

;

the whole was then washed with 80 per cent, alcohol and weighed.
The strontium in the filtrate was precipitated by sulphuric acid, and
weighed as sulphate.

The following numbers were found, corrections having been made
for the solubility of the sulphate in water :

—

Duration Strontium carbonate-
Experiment, of boiling. changed into sulphate.

I 5 hours 4327 per cent.

II 17 „ 5674
Il[ 48 „ 65-88

ly 90 „ 70-27

The number in Experiment IV is probably the limiting number, or
very near it. There would thus be in the solution, which is in equi-

librium with mixtures in any proportions of strontium sulphate and
strontium carbonate, 55 mols. of potassium sulphate to 1 mol. of

potassium carbonate.

0-9077 gram of strontium sulphate, boiled with a solution contain-

ing a large excess of potassium sulphate and carbonate in the propor-

tion of 5 parts of the former to 1 of the latter, was all converted
into carbonate, except O'Oll gram. But the quantity of sulphate

which would go into solution in the liquid employed for boiling and
for washing was 0'048 gram. All the strontium sulphate left unchanged
was thus dissolved. Consequently Rose's method for separating

barium from strontium and calcium, by boiling the solution of their

salts with a solution containing potassium carbonate and sulphate,

may be employed it' this solution contains 1 part of the carbonate to

5 of the sulphate, for then any sulphate of strontium formed will

pass into solution, and thus be separated from the barium sulphate

produced at the same time. J. W.

Preparation of Pure Strontium Salts. By Barthe andl

Falieres (Bull. Soc. Chim. [3], 7, 104—108).—The authors have-

examined the various processes recommended for the preparation of

pure strontium salts, and find that none of those previously described

gives products free from barium or calcium. The process of precipi-

tating the barium as chromate, boiling, filtering, and precipitating

the filtrate with sodium carbonate gives a product which contains

barium, as does also the carbonate obtained by the prolonged action of

ammonium carbonate solution (10 per cent.) on impure precipitated

strontium sulphate ; the latter process is, however, the best of those

examined. Barium was also detected in.the product got by boiling

impure precipitated strontium sulphate with a solution of potassium

sulphate and carbonate. The addition of small quantities of alkaline

sulphates to the hot or cold solutions of a strontium salt contaminated

by barium gives the worst results of all the methods ordinarily em-
ployed ; better results are obtained by fractional precipitation with

dilute sulphuric acid (0-2 per cent.).

The authors give the following process for obtaining a pure
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•strontium salt from a barytostroiitiaTiite containing- iron, aluminium,
magnesium, calcium, and barium as impurities. The mineral, or the
sulphide resulting from the reduction of the sulphate, is dissolved in

•such a quantity of hydrochloric acid (20 per cent.) as to leave a little

undissolved. The aluminium and iron are precipitated by ammonia,
filtered off, and excess of sulphuric acid added. The precipitate is

washed first with dilute sulphuric acid (1—2 per cent.), and finally

with water ; it is thus freed from magnesium and calcium. It is now-
digested in the cold for some days with ammonium or potassium
carbonate solution (10 per cent.), vrashed well, the residue treated
with dilute hydrochloric acid, and the solution decanted ; after re-

maining for 24 hours, this is filtered, and 200 grams of hydrochloric
acid (sp. gr. 1*17) per litre are added to it, together with 2 or 3 grams
•of precipitated strontium sulphate, which may contain barium.
After some hours, the solution is filtered, evaporated to dryness,

dissolved in water, filtered, and crystallised. The spectrum given
by the salt thus obtained shows strontium to be the onlj metal
present. W. J. P.

Action of Hydrogen Peroxide on the Hydrated Oxides of
Cadmium, Zinc, and Magnesium. By V. Kouriloff {J. Buss.

Chem. Soc, 22, 171—194).—The author has made a careful inves-

tigation of this reaction, which has been studied by Thenard and
others, but not hitherto elucidated. On heating the hydrated oxides

of cadmium and zinc with a solution of hydrogen peroxide, basic per-

oxides have been obtained, which, on analysis, were found to have
the formula M02,M(OH)2. The above metals differ, therefore, in this

point from the metals of the calcium group, w^hich, under similar con-

ditions, give products of the formula MO2. The capacity of the

metals for uniting with oxygen, as exemplified by the zinc and
cadmium compounds, increases with the atomic weight, just as it does

with the metals of the calcium group. The compounds obtained are

very stable. They may be looked on as salts, in which the peroxides

act as anhydrides like CO2, Si02, &c., the hydrated monoxides as

basic oxides. Thus these hitherto unisolated peroxides occupy an in-

termediate position between the acid peroxides CO2, Si02, &c., and the

neutral peroxides, Sr02, BaOa, &c. ; and, like the peroxides MnOg and
Mn207, although they do not exist in the free state, they yield stable

compounds with other oxides. These compounds may also be re-

garded as hydrates of the formula M(0H)4 of an oxide MO3, in which
a bivalent metal has taken the place of 2 atoms of hydrogen. These
products are formed by direct addition of the oxygen of the hydrogen
peroxide to the hydrated oxides of cadmium and zinc. The experi-

ments on the magnesium compounds are incomplete. M. JB\

Action of Nitric Acid on Metals. By C. Montemartini
(Gazzetta, 22, i, 250—265).—In the experiments described in this

paper, the metals cadmium, iron, nickel, and cobalt were respectively

dissolved in nitric acid of various degrees of concentration, at least 20
times the amount of acid required for solution being used so as to

exclude secondary reactions as far as possible.
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The experiments were principally carried out at a temperature of
8^, and the results are given in a series of tables. From these it

appears that the evolution of ammonia is not limited to dilute solu-

tions of nitric acid ; thus, for instance, 0*00139 gram of ammonia was
formed per gram of cadmium dissolved in 47 per cent, nitric acid

;

00051 gram of ammonia per gram of iron dissolved in 52 per cent,

nitric acid ; and 001839 gram of ammonia per gram of cobalt dis-

solved in 42-8 per cent, nitric add.

The gases evolved by the dissolution of 1 gram of the following
mefcals in excess of 27*5 per cent, nitric acid were as follows :

—
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through the zero point at 100 per cent. At a temperature of 85*, the
maximum occurs at a concentration of 9 per cent,, when it is equal
to the production at the lower temperature ; it then falls rapidly as
the concentration is increased to 15 per cent. ; beyond this point it

may be represented by a line passing through the zero point when
the concentration is 100 per cent.

Nitrous Acid.—At a temperature of 18—21°, the production increases
rapidly with the temperature until a concentration of 14 per cent, of
nitric acid is attained; it then falls with equal rapidity with increase
of concentration to 30 per cent., at which stage nitrous acid ceases to
appear among the final products.

Nitric Peroxide.—Between 18*^ and 22°, nitric peroxide is first

formed at a concentration of 27 per cent, of acid ; it increases slowly
at first, rapidly between 64 per cent, and 72 per cent. ; beyond 80 per
cent, it remains almost constant.

Nitrous Oxide.—The formation of this compound takes place in

comparatively large quantities and with great regularity. It reaches
a maximum at a concentration of 40 per cent, acid and a minimum at
80 per cent.

Nitrogen is only formed in very small quantities in acid of all

degrees of concentration.

The velocity of the dissolution of the zinc in nitric acid increases

regularly with the concentration of the acid below 25 per cent, ; it

then falls slightly, remains constant between 33 per cent, and 42 per
cent., then diminishes regularly, attaining its minimum value at a
concentration of 68 per cent, ; a considerable rise then takes place

with increased concentration, but the previous maximum value is not
again attained.

In conclusion, the author points out that the hypotheses that the

reduction of nitric acid is effected by the direct action of zinc or by
nascent hydrogen, both fail in certain cases, as a larger quantity of

reduction products is formed than would be theoretically possible,

and suggests that the water present enters into the reaction.

S. B. A. A.
The author in referring to previous researches makes no mention

of those of Veley on the action of nitric acid on metals.

—

[Editors,]

A New Oxyiodide of Lead. By M. Groger {Monatsh., 13,
510—515).—If a solution of 10 grams of iodine in 100 c.c. of absolute

alcohol is mixed with one of 50 grams of crystallised lead acetate in

150 c.c. of water and 300 c.c. of absolute alcohol in a well-stoppered

flask, allowed to remain at the ordinary temperature for 14—16 hours,

and then filtered and mixed with 1 litre of distilled water, a
brownish-red precipitate is formed, which has the composition

PbOjPblojIa. The dry substance, which is brownish violet-red, is

stable in dry air at the ordinary temperature, but when heated

for a long time at 100", or for a short time at 200°, loses iodine, and
is converted into the basic lead iodide, PbOjPbL, of a chrome-yellow
colour. When the original compound is treated with cold alcohol,

the excess of iodine is not dissolved out, so that it must exist chemi-

cally combined ; it is, however, dissolved out by a solution of potassium
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ioflide. Other reagents bring about a partial decomposition of the
compound. C. F. B.

Specific Heat and Latent Heat of Fusion of Aluminium. By
J. PiONCHON (Compt. rend,, 115, 162—165).—The experiments were
made with commercial metal from Froges (Isere), containing 99*1 per
cent, of aluminium, the rest being iron and silicon.

The amount of heat, qt Cal., required to raise 1 ^ram of the metal
from 0° to t° is represented up to 580"^ by the equation

—

n.onoi 291'86^

1517-8 + t'

and from 630° to 800° by the equation

—

g, = 0-308^ - 46-9.

The specific heat thus rises slowly, but with increasing rapidity, from
0-2'Jl at 0° to 0-2894 at 550"; the specific heat of the molten metal at
650'' is 0-308.

From the above data, the latent heat of fusion is 80 Cal. The

value calculated from the modulus of elasticity (7287— ^jy ^J com-

parison with silver according to Person's formula, is 38*38 Cal.

Between 580° and the melting point, 625", the metal assumes a

granular structure, and becomes very friable, falling to powder on the
slightest pressure. Jn. W.

Aluminium. By Balland (Com,pt. rend., 114, 1536—1538).—The
author finds that air, water, wine, beer, cider, coffee, milk, oil, butter,

fat, urine, saliva, earth, &c., l.ave less action on aluminium than on
copper, lead, zinc, or tin. It is attacked by vinegar and by salt, but

not to an extent sufficient to interfere with, its use for the construe--

tion of domestic utensils. The author's results are in direct contradic-

tion with the statements of Lubbert and Koscher, and agree with the

experiments of Lunge and Schmid. C. H. B.

Utilisation of Burnt Pyrites in the Manufacture of Iron
Salts. By A. Buistxe and P. Buisine (Compt. rend., 115, 51—53).

—

Burnt pyrites has hitherto been little used for the preparation of iron

salts because of an erroneous belief that the action of acids is slow

and incomplete. Burnt pyrites ground to a fine powder is slowly

attacked in the cold by sulphuric acid of 50° to 66° B., but when
mixed with the calculated quantity of acid and heated at a tempera-

ture not exceeding 300°, solution is rapid and complete. The com-
position of the product at various temperatures, when heating is

continued until there is no further loss of weight, is given in the

following table (p. 1282). If the temperature exceeds 300°, the pro-

portion of basic salt in the product gradually increases.

Ferric sulphate can replace ferrous sulphate in many of its indus-

trial applications, and is easily converted into the ferrous salt, if

necessary, by the action of scrap iron on its solution.

VOL. Lxii. 4 r
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]30°. 180°. 300°.

Water 2()-63 8-41 O'OO

Insoluble ferric oxide 11-75 7-:^8 274
Soluble ferric oxide 1889 2993 4029
Total sulphuric acid 55-10 64 38 70-93

Free sulphuric acid 20-39 939 000
Normal ferric sulphate 47-23 74*82 96-65

Ferric oxide in excess of the 1 rv.AQ O-OO 1 'f\'^

normal sulphate J

Ferric chloride is easily obtained by the action of gaseous hydro-

gen chloride on burnt pyrites in the cold. The gas from the salt-

cake furnace may be led into a colnmn filled with the pyrites. Heat
is developed, and the product is almost pure. C. H. B.

Dissociation of Ferric Phosphate in presence of Water
and of Saline Solutions. By B. Laohowicz (Monatsh., 13, 357

—

370).—Investigations of the different methods for preparing ferric

phosphate have shown that a salt of the composition FeP04 is only

occasionally obtained, the precipitated compound usually yielding, on

analysis, a larger or smaller percentage of phosphoric acid than that

required by this formula. Such observations, as well as the fact that

the white precipitate, if left in contact with water, becomes brownish,

indicate that water is in all probability able to decompose the phos-

phate.

The author now finds that the precipitate, containing 64-41 per

cent, of PO4 (PO4 for FePOi = 62*91 per cent.), obtained on adding
disodium hydrogen phosphate to a hot solution of ferric chloride,

sufficient ammonia being present to keep the solution neutral, is

only very sparingly soluble in water, but is rapidly decomposed by
it. The quantity of salt decomposed by the water at any particular

temperature depends on the amount of water present, and the decom-
position does not proceed beyond a fixed limit, unless the phosphoric

acid which has entered into solution is removed from the sphere of

action. In presence of a large excess of water, the whole of the

phosphoric acid is eventually withdrawn from the iron phosphate.

The presence of saline substances induces a modification in the

action of water on ferric phosphate. One class of salts promotes the

decomposition, another retards it, whilst a third merely acts as a sol-

vent. Solutions of salts having an alkaline reaction have a much
more powerful decomposing efi'ect, whilst sulphates have only a

slightly stronger action than pure water. The chlorides of the alkali

metals appear to diminish the decomposing action of water, and cause

it to behave more as a solvent towards the phosphate. Humic acid,

prepared according to Mulder's instructions (Annalen, 36, 243), acta

on ferric phosphate as a solvent, but the greater portion of the phos-

phoric acid which enters into solution seems to be separated by the

further decomposing action of the organic acid. G. T. M.

Nickel and Cobalt. By C. Lepierre and Lachaud (Compt. rend.,

115, 115—117).—When anhydrous nickel sulphate, or the oxide,
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liydroxifi.e, or carbonate, is heated with five or six times its weight
of fused ammonium sulphate, the compound 3NiSO4,2A.ra.S04 sepa-
rates in df^ep-yellow tetrahedra and cubotetraheira, which can b^
raoidly washed with a small quantity of water followed by strong
alcohol. In contact with water, the crystals soon become hydrated,
with threat development of heat.

If the preceding salt is heated in presence of ammonium sulphite,
it is converted into regular octahedra of the an ydrous nickel sulph-
ate described by Klobb ; it has a canary-yellow colour, hydrates
gradually in contact with water, and is insoluble in strong alcohol

;

sp. gr. at 20° = 3-67.

When ammonium hydrogen sulphate is employed instead of the
normal salt, the nickel sulphate forms fusiform prismatic crystals,

the difference being due to the presence of about 0"5 per cent, of free

sulphuric acid.

The double ammonium nickel sulphate when strongly heated yields

amorphous nickel oxide, but the anhydrous nickel sulphate, whether
fusiform or octahedral, yields nickel oxide with the same form as the
orio^inal crystals.

Cobalt sulphate behaves in a precisely similar manner, and yields a
double salt with ammonium sulphate. The anhydrous sulphate occurs
in both the octahedral and fusiform modifications, the difference

being due to the same cause as in the case of nickel sulphate.

C. H. B.
Permolybdic Acid. By E. Pochard (Gompt. rend., 114, 1481

—

1483).—Permolybdic acid is isolated either by decomposing the
barium salt with sulphuric acid, by heating the hydrated molybdic
acid, Mo08,2H20, with a solution of hydrogen peroxide, or by the

action of hydrogen peroxide on metallic molybdenum or on the blue

oxide. If the solution obtained by one of these methods is evaporated
in a vacuum at the ordinary temperature, it yields a yellow, crystalline

powder soluble in water. The solution can be boiled without under-
going decomposition ; it is not affected by strong acids, with the

exception of hydrochloric acid, which reduces it to molybdic acid with
evolution of chlorine. Reducing agents, such as stannous chloride

and ferrous sulphate, yield first molybdic acid and afterwards the

blue oxide.

Crystallised permolvbdic acid has the composition Mo207,5H20. At
100'' it loses 4H2O, and at a higher temperature it simultaneously loses

both the remaining water, and also oxygen. From the composition of

the permolybdates (Abstr., 1891, 988), it seems that permolybdic
acid is monobasic, and hence the formula of the crystallised acid is

HM0O4 -f 2H2O.
When the formation of permolybdic acid is used as a test for

hydrogen peroxide (Deniges), it is better to acidify with sulphuric

acid than with citric acid as recommended by Crismer. Citric acid

reduces permolybdic acid. C. H. B.

Nitrogen Compounds of Platinum. By M. V^zes {Gompt.

rend., 115, 44—45).—This paper contains a summary of the author's

investigations of these compounds. Potassium platomonoch^oronltritex.
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Pt (1^0.^)301X2 4- 2H2O, obtained by the rogulated action of hydro-
chloric acid on the platonitrite, is very stable in solution, and crystal-

lipes in very soluble, brilliant, pale-yellow plates. Potassium plato-

dichloronitrite, Pt(]S'02).Cl2K2, obtained by the action of hydro-

chloric acid on the platonitrite, crystallises in very s(^luble, golden-

yellow, monoclinic needles. It is the most important member of the

chlorine series, because of its great stability in solution and the fact

that it is constantly formed in all reactions that can give rise to nitro-

?hloro-derivatives. Potassium pJatidichlorordtrite, Pt(N02)40l2K2, was
described previously under the name platicJiloronitrite. Potassium
platitrichloronitrite, Pt(N02)30l3K2, is obtained by the regulated action

of chlorine water on the platomonochloronitrite. It crystallises in very

soluble yellow prisms, and is stable in solution. Potassium platipenta-

chloronitrite, Pt(N02)Cl5K2 + H2O, was previously described as a

nitrosochloroplatinate, and the formula Pt(N0)0l5K2 + HgO was
attributed to it.

Potassium platomonohromonitrite, Pt(N02)3BrK2, is obtained by the

regulated action of hydrobromic acid on the platonitrite. It is very

srable in solution, and crystallises in very soluble, brilliant, pale-

yellow plates, isomorphous with the platomonochloronitrite. Potas-

sium platodihromonitrite, Pt(N02)2Br2K2 + H2O, was described pre-

viously under the name platobromonitrite (Abstr., 1891, 807), and
the platidihromonitrite, Pt(N02)4Br2K2 was described under the name
jAatihromonitrite. Potassium platitribronwnitrite. Pt(N02)3Br3K2, was
described in a previous paper as platibromonitrosonitrite, and the

formula Pt(N'0)(N02)2B 1-3X3, was erroneously attributed to it. Potas-

sium platitetrabrom onitrite, Pt(N'02)2Br4K2, is obtained by the regu-

lated action of bromine on the platonitrite ; it forms red prisms

which dissolve in water with partial decomposition into platino-

bromide, platodihromonitrite, and nitrogen oxides.

The iodine compounds are potassium, platodiiodonitrite, Pt(N'02)J2K2

+ 2H2O, described by Nilson under the name *' platoiodonitrite ;

"

potassium platitetraiodoniti'ite, Pt(N02)2l4K2, previously described by
the author ; 'd,r\d potassium platipe'tttaiodimttrite, Pt(N02)l5K2, described

in a former paper under the name " nitrosoiodoplatinate," with the

erroneous formula Pt(N0)l2K2.
These salts represent the following types, X being any halogen :

—

Pt(N02)4K2, Pt(N02)3XK2, Pt(N02)2X2K2, PtX4K2, Pt(N02)4X2K2,
Tt{]^0,),X,K„ Pt(N02)2X4K2, PtCNO^XsKs, and PtXeKs.

0. H. B.

Chlorazopalladium Compounds. By M. YiizES (Compt rend.,

115, 111

—

113).—Potassium palladiochloronitrite, Pd(N02)2C]2K2, ana-

logous to the platinum compound, is easily obtained (1) by the
regulated action of hydrochloric acid on potassium palladionitrite

;

(2) by the action of potassium nitrite on potassium palladio-

chloride ; and (8) by the action of potassium palladiochloride

on an equivalent proportion of potassium palladionitrite. It forms
brownish-yellow, dichroic, monoclinic prisms of 123° 41'; a:b:c =
0-55U41 : 1 : 0-60334

;
/d = 76° 31-5'. The salt dissolves in three

times its weight of cold water and twice its weight of hot Mater, and
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is very stable in solution, but when boiled with excess of clilorlne or
hydrochloric acid it is converted into the palladiocbloride, with evolu-
tion of nitrogen oxides. The decomposition is not complete, how-
ever, until the salt has been repeatedly evaporated to dryness with
the acid. An excess of potassium nitrite, on the other hand, con-
verts the salt, on boiling, into the palladionitrite.

When dried in the air at the ordinary temperature, the crystals

remain unaltered and they do not lose water at 100". At a dull

red heat nitrogen oxides are evolved, and a residue of potassium
chloride and palladium is left. C. H. B.

Phosphopalladious CompDunds. By E. Fink (Compt. rend.,

115, 176—177) —A series of compounds analogous to Schiitzen-

berger's phosphoplatinous compounds.
PhosphopaUadioas chloride, PCl3,PdClo, is prepared by heating dry,

finely-divided palladium (1 atom) with phosphoric chloride (L raol.)

at 250—280° for an hour. The reddish-brown product, on recrystal-

lisation from benzene, yields brown needles of the chloride. Phospho-
palladious chloride is unstable in the air, and is decomposed by water
into hydrogen chloride and an acid. P(OH)3,PdCl2, which is obtained
in yellowish-red, deliquescent crystals on evaporating the solution in

a vacuum. Methyl and ethyl alcohols have a similar action, the
corresponding ethereal salts being formed ; these may be recrystaU

lised from benzene. Phosphopalladious chloride combines in molecu-
lar proportions with phosphorous chloride ; the compound crystallises

from benzene in yellow, silky needles, is unstable in air, and is

decomposed by w^ater into hydrogen chloride and an acid which is

under inv^estigation. Jn. W.

Removal of Platinum from Iridium. By U. Axtony (Gazzetta,

22, i, 275—276).—To obtain pure iridium, the author takes metallic

iridium precipitated by zinc from an acid solution of iridic chloride,

treats it tirst with strong nitric acid (sp. gr. = 1'35) containing nitrous

acid, to eliminate osmium nnd palladium, then repeatedly with weak
aqua regia (1 y)art HNOa ; 3 parts HCl ; 3 parts H^O) to dissolve the

platinum and any traces of osmium and palladium, washes the residues;,

and fuses with potassium hydrogen sulphate to remove rhodium. The
insoluble iridic oxide left is reduced by hydrogen in the cold, the metal

converted into potassium chloriridate, and purified by repeated crys-

tallisation. The metal obtained in this way still contains platinum,

but on passing a current of chlorine and carbon monoxide over it at

a temperature of 250°, a small quantity of yellow crystals sublime,

which when treated with water evolve carbonic anhydride and hydro-

gen chloride, and leave a black powder consisting of platinum. Tho
iridium is left as a dark-green powder containing iridium and chlorine,

and is entirely free from platinum. S. B. A. A.
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Mineralogical Chemistry.

Glauber's Salt in the Potasli Mines of Kalusz. By R.
Zaloziecki (Monatsh., 13, 504—509).—Crystals of Glauber's salt,

Na2S04 + IOH2O, having been discovered in a cleft of the kainito

layer in the mines of Kalusz, Galicia, and the superincumbent
strata being found to contain no sodium sulphate, but only sodium
chloride, it was supposed that the above mentioned Glauber's salt

had been formed by the action of the rain water percolating through
the upper strata, where it dissolved sodium chloride, and then pene-
trating to the kainite layer, where the sodium sulphate is formed by
the reaction between sodium chloride and the potassium sulphate of

the kainite. This view was confirmed by a laboratory experiment.
A 10 per cent, solution of sodium cbloride was slowly filteied through
a tube 30 cm. long, packed with, powdeted kainite, and the filtrate

collected iu four separate portions. The second of these deposited

crystals of Na2S04 -f- 7H2O, when allowed to stand in the air, and
tAie third crystals of Na2S04 + IOH2O, when concentrated on the

water bath. The fourth fraction and the residue in the tube also

contained sodium sulphate. It was further observed that when a

solution containing calcium sulphate and much sodium sulphate is

evaporated, the main portion of the calcium sulphate does not
separate out until a large quantity of the sodium sulphate has
crystallised. C. F. B.

Artificial Formation of Potassium Nepheline. By A. Duboin
(Compt. rend., 115, 56— 57).—A small quantity of potassium hydrogen
fluoride is heated in a platinum crucible at first slowly and after-

wards nearly to pale redness, and a small quantity of alumina is

added, its solution being brought about by the addition of silica or

potassium silicofluoride. The temperature of the crucible is kept
constant for 15 hours, and it is then allowed to cool slowly. On
treatment with water, a homogeneous and well crystallised product is

left, which has the composition of potassium-nepheliue,

K20,Al203,2Si02.

It forms rhombic prisms which differ entirely from sodium-nephelino
in their crystalline symmetry. The prism is almost equally de-

veloped in all directions, and its angle is about 97"; it has a trun-

cating face g' (010). The plane of the optical axes is parallel to y',

and their separation is about 40°; the acute bisectrix perpendicular
to p (001) is negative, and the birefractive maxima

N"^ - Nj, = 0-008, N^ - N„, = 0-002, and N,„ - N"^ = 0-006.

The crystals, which behave like aragonite, and group themselves in

pseudo-hexagonal prisms, have a marked tendency towards hexagonal
symmetry. C. H. B.
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Water from the Arctic Ocean. By J. Thoulet (Compt. rend.,

114, 1547—1549).—Two specimens were collectevd at the surface in

the year 1891, and the sp. gr. and the nature and amount of the
suspended matter were determined.
The first specimen was collected in lat. 68° 33' N., and long.

12° 55' N.W. of Paris, the depth of the sea at that point beint^

2048 metres, the surface temperature 6*2° and the temperature of

the air 6°; sp. gr. at 6'2° compared with water at 4° = 1*0261, at
15'3° compared with water at 4° = 1*0245, and at 17*5° compared
with water at 17*5'' = 1*U253. The quantity of organic matter in

suspension was 0*97 milligram, and of inorganic matter 24 milli-

gram per litre. The latter consisted partly of rounded grains of

quartz, with some mica and chalcedony.

The other specimen was collected in lat. 62° 7' N. and long. 1° 43'

N.W. of Paris, the depth being 400 metres, and the surface

temperature 12° ; sp. gr. at 12° compared with water at 4t = 1*0269,

at 11'2° compared with water at 4° = 1*0264, and at 17*5° compared
with water at the same temperature = 10269. The suspended
organic matter was 2*14 milligrams, and the suspended inorganic

matter 0*63 milligram per litre.

The author disc asses the bearing of these results on the question

of ocean currents. C. H. B.

Aluminium in Mineral Waters. By F. Pafmentier (Compt.

revd., 115, 125—126).—The following table gives the quantity of

aluminium oxide per litre in various springs :

—

1. 2. 3. 4. 5. 6. 7. 8.

0*008 0*007 0-006 0*004 0*003 0*015 0*010 0-006

9. 10. 11. 12. 13.

0*001 0-014 0*006 0*002 0*009

(1) Probert, (2) Saint Louis, No. 1, (3) Precieuse, (4) Jeanne

d'Arc, (5) Sevigne, all at Vichy Saint-Yorre
; (6) Dubois, (7) Vin-

cent, both at Vichy; (8) Bayard, (9) Amelie d'Hauterive, both at

Hauterive
; (10) Grande Source, (11) Jeanne d'Arc, (12) Saint-

Leon, all at Pougues-les-Eaux
; (13) Yvonne, at Chatelguyon.

The author also detected aluminium in many cases where its

presence is not recorded in previous analyses of the same springs.

The precipitated alumina often contains traces of rare metals.

C. H. B.

The Mineral Water of "Monte di Malo." By P. Sfica

(Gazzetta, 22, i, 354—371).—Chalybeate sulphuretted mineral waters

containing silica, lime, manganese, and traces of arsenic arise from

the side of the "Monte di Malo " (Vicenza). The water has an

almost constant temperature of 15*6°. It is limpid, faintly yellowish

in colour, has a slight sulphurous odour, and a pleasant taste. Its

reaction is slightly acid at first, but soon becomes slightly alkaline.

Its composition is as follows ;

—
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Substances dissolved in 1 litre at 1.5'6°.

Oxygen OS? c.c.

Nitrogen 17-15 „

Hydrogen sulphide 1"55 „

Free carbonic anhydride 73"83 ,,

Carbonic anhydride (partially combined) .

.

0'0455 gram.

„ (combined) 0'0455 ,,

Total residue at 110° 0-1363

at 180° 0-1265

Silica 0-0218

Titanic acid (?) 0-00103 „

Chlorine 0-000433 .,

Sulphuric anhydride 000236 ,,

Phosphoric anhydride 0-002257 ,,

Arsenious anhydride 0-000063 ,,

Copper oxide traces

Ferric oxide 0-00798 „

Alumina 0-000836 „

Manganous oxide 0-001172 „

Baryta traces

Lime 0-025625 „

Magnesia 0-011338 „
Potash 0-000562 ,,

Soda 0-012174 „

Vanadic acid (?) traces

The vvater is entirely free from ammoniacal and nitrous compounds,
but contains a little organic matter, probably of vegetable origin,

which requires for its oxidation a quantity of permanganate equivalent

to 0-00144 gram of oxygen per litre of water. S. B. A. A.

Alteration of Chalybeate Mineral Waters. By J. Riban
(Compt. rend., 114, 1483—1485).—Some time ago the author esti-

mated the quantity of iron held in solution in various bottled mineral
waters, as sold by pharmacists. His results are given in the folio vv-

ing table, together with the quantity of iron per litre originally in

solution when the water issued from the spring :

—



ORGANIC CHEMISTRY. 1289

7.
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solution, potassium cbromate being used as indicator. The results

with iodides were not quite sharp, as the combination goes on in

aqueous solution, even at the ordinary temperature. From the
observed times and the titres, the coefficient of velocity of the reaction

vv^as calculated by the usual formula.

In acetone solution, the combination proceeds about 10 times as

fast as in benzene solution, and the coefficients of velocity of the

iodides are from six to seven times as great as those of the corre-

sponding bromides. The coefficients diminish as the molecular
weight of the normal alkyls increases, and are greater for normal
than for iso-alkyls. The following table contains the numerical
values of the coefficient of velocity, h :

—
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soluble in alcohol and ether, and bad approximately the composition
C.jHfiNOa. Aldehyde was observed among the products when eth^l
iodide was used. J. \y,

Polymerides of Dichloracetonitrile and Trichloracetonitrile.
By :N". TscfJERVEN-IwANOFF {J. pr. Chem. [2], 46, 142—151; compare
Abstr., 1886, 323 ; 1891, 1332).—Dihydroxyperchlorometbylcyanidine
(Abstr., 1891, 1332) crystallises in needles, melts at li2—153°, and
dissolves easily in water, sparingly in glacial acetic acid, but not in
the other usual solvents; it forms unstable salts. Amidodimethyl-
cyanidine (luc. cit.) dissolves easily in water and glacial acetic acid,

but not in alcohol or ether.

Dichloracetonitrile is polymerised somewhat more easily by hydro-
gen bromide than by hydrogen chloride (Abstr., 1885, 739) ; its

hydrochloride melts with decomposition at 140—145", and is converted
into the polymei-ide and hydrogen chloride when heated in a sealed
tube at 130—140°. As hydrogen iodide acts on thebe nitriles, it

cannot be used for their polymerisation.

Determinations of the molecular weights of these polymerides by
Raoult's method give results which agree with the formulae (CCla'CN ja
and (CHCl2-CN)2 respectively. A. G, B.

Carbon Diiodide. By H. Moissan (Compt. rend., 115, 152—155).
—When carbon tetriodide, CI4 (Abstr., 1891, 1420), is exposed in a
vacuum to the sun's rays, or even to diflused dnyiight, or to a tem-
perature of 120°, it splits up into iodine and carbon diiodide, C2I4.

The diiodide is, however, best prepared by gradually adding the
theoretical quantity of powdered silver to a cooled solution of the
tetriodide in carbon tetrachloride (or bisulphide), then sealing up the
tube, and allowing the reaction to proceed in the cold until the red
colour of the tetriodide has changed to the yellow colour of the
diiodide. Excess of silver at a higher temperature (50°) causes the
complete reduction of the tetriodide. The solution ot the diiodide is

then separated from the silver iodide, the solvent di>tilled oif on the
water-bath, the residue allowed to cr) stallise, and the crystals purified,

either by recrystallisation, or by sublimation in a vacuum.
Carbon diiodide crystallises Irom carbon tetrachloride in brilliant,

pale yellow needles, and from boiling alcohol in small, brilliant

prisms. It melts at 185°, volatilises without decomposition at a
slightly higher temperature, but begins to decompose at 200°. Its

sp. gr. is 4 38. It is werj soluble in carbon tetrachloride, carbon
bisulphide, ether, and boiling alcohol, but only sparingly in cold
alcohol. It is not reduced by hydrogen, even at 200"", and is not
attacked by chlorine or bi omine in the cold, although at higher tem-
peratures these effect a partial substitution of the iodine. When
heated in oxygen, it melts, and then splits up into its elements, the

carbon burning to carbonic anhydride. It is not attacked by sulphur
below 110°, but at that temperature the iodine is displaced by sulphur,

carbon bisulphide being Ibrmed. Phosphorus attacks it at a tempera-
ture somewhat above the melting point of that ekment. It is not
acted on by weak boiling solutions of potassium ptrmanganaie or
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chromic acid, or by boiling nitric acid, although it is completely
oxidised by the latter at 1H0°. It is decomposed by sulphuric acid at
'250°, but not by hydrochloric or hydriodic acid. It is not aifected

by boiling aqueous potash, but is decomposed into iodoform, iodine,

and potassium carbonate by fusion with solid potash. Silver fluoride

does not act on a solution of the iodide in carbon tetrachloride.

Jn. W.

Action of Chlorine on Isobutyl Alcohol. By A. Brochet
(Compt. rend., 114, 1538—1541).—When isobutyl alcohol is treated
with a current of dry chlorine, there is at first considerable de-
velopment of heat, but after a time the reaction slackens and the
liquid must be gently heated. No isobutyl chloride is formed,
and the product can be separated into two fractions, boiling respec-

tively at 80—100° and 170—250°. The examination of the latter

is not yet complete ; the former consists of chlorisobutaldehyde,

CMe2Cl-C0H. It boils at 90—91°, and has an odour recalling that
of chloral, and a piquant, bitter taste; sp. gr. at 15°, compared with
water at 4°, = 1"086. It reduces Fehling's solution and ammoniacal
silver nitrate, combines with sodium hydrogen sulphite to form a
crystalline compound, and, when oxidised with dilate alkaline per-

manganate, yields acetone and hydroxyisobutyric acid,

CMe2(0H)-C00H,
melting at 78^.

Chlorisobutaldehyde does not solidify at —20°, and yields no
hydrate at this temperature. When agitated for a short time with
its own volume of concentrated sulphuric acid, it forms slender

needles, which can be purified by washing, followed by distillation in

water vapour. Tliis product is further purified by solution in acetic

acid, precipitation with water, and redistillation. It forms white,

odourless, tasteless needles, which melt at 107°, sublime at 110°, and
are volatile in water vapour, even below 100°. This compound is a

polymeride of monochlorisobutaldehyde, and the freezing point of its

acetic acid solution shows that it has the formula daidaiClaOa. It

.is soluble in ether, alcohol, acetic acid, benzene, &c., and crystal-

lises from ether in monoclinic prisms ; it reduces Fehling's solution

and ammoniacal silver nitrate distinctly, although with some ditii-

culty. C. H. B.

Pentamethylene Glycol and its Oxides. By N. Demyanoff
(J. Buss. Chem. Soc, 22, 388—391).—Pentamethylene glycol is a

thick liquid with a burning taste, and does not solidify in a mixture
of snow and salt. It mixes freely with water and alcohol, but is only

soluble with difficulty in eiher. At a pressure of 31 mm., it distils at

162°. Its density is d 070° = I'OOI-I ; and its vapour density corre-

sponds with the formula C5H12O2. When heated with three times its

volume of 60 per cent, sulphuric acid in a sealed tube at 100° for

IJ hours, it became brown, and a quantity of tarry matter was
formed; the product, diluted with its own bulk of water, and distilled

on the water bath, yielded a distillate which separated into two
layers. After neutraliisation of the whole with potash, the upper
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layer was separaferl and dried with fused caustic potash. On a first

distillation, it boiled between 79° and 83" ; on refractionation, it came
over between 80° and 81°. The product is a light, colourless, mobile
liquid, with an odour reserablint^ that of ethjl ether. Analyses and
vapour density determinations agree with the formula C5H10O. It is,

Iherefore, the anhydride of pentamethylene glycol. Its density at
0°/0° = 0'8800, and in its properties it is very similar to the isomeric
oxide of 7-pentylene glycol. It is more soluble in cold than in boil-

ing water, and is miscible with alcohol and ether. It does not com-
bine with water, even on heating the two together at 200"", but it

unites readily at 100° with fuming hydrobromic acid. Neither silver

nitrate in ammoniacal solution, nor Fehling's solution, is reduced by
it. Hjdroxylamine has no action on it. Its formula is probably
CH.CH.0

Action of Zinc Dust and Alcohol on Chlor-a-dibrom-
hydrin. By G. Gustavson {J.'pr. Chem.. [2], 46, 157—160; compare
Abstr., 1891, 159, 888).—The chlor-a-dibromhydrin was di.-solved in

alcohol, and the solution dropped on to the zinc kept at 90° in an
apparatus from which both gaseous and liquid products could be
collected. These were recognised as consisting almost entirely of

propylene and allyl chloride. The former is frequently formed by the
action of zinc dust and alcohol on halogen glycerol derivatives ; the
latter is regarded by the author as being evidence that chlorotri-

methylene is the first product of the reaction. In support of this

point, he adduces the conversion of chlorotrimethylene into allyl

acetate, by the action of potassium acetate and acetic acid.

A. G. B.
Action of Acetic Anhydride on Glucose. By Istrati and

Edeleanu (Chem. Centr.,1892, i, 624 ; from Bull. Soc. Sci. Fiz. Bucuresci,

1, 46).—According to the authors, Y. Meyer's aldehyde formula,

0H-CHv!-[CH-0H]4-C0H, for glucose, cannot be correct, because no
unsaturated hexabasic acid is obtained when this sugar is heated with
acetic anhydride for several days, the only product of the reaction

being the tetracetyl derivative. A. G. B.

Sugar from Linseed. By R. W. Bauer (Landw. Versuschs-Staf.,

40, 480).—Crude linseed mucilage, which had been treated with alcohol

and ether, was boiled with dilute sulphuric acid, and the filtrate treated

with chalk, evaporated down, and extracted with alcohol. The sugar
so obtained is dextrorotatory, [aj^ = +46*135°. The phenylhjdraziue

reaction gave a slightly laevorotatory yellow solution, and needles of

the dextrosazone melting at 204°. N. H. M.

Isomaltose. By C. J. Lintner (Chem. Cevtr., 1892, i, 623; from
Woch. Brauerei, 9, 245—247).—The author replies to some criticisms

passed by the Brewing Trade Review, 6, 52, on his isomaltose. The
assertion, made in the Review in question, that the substance termed
isomaltose by E. Fischer and others is identical wnth the substance

formerly called gallisin, the author says, is incorrect. Moieover, gal-
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lisin must be expunged from chemiVal literature. The preparation of

the osazone of the author's i^omaltose proves, beyond a doubt, the

identity of this substance with Fischer's isomaltose. Moreover, he
beb'eve«! that the maltodextrin theory of Brov^n and Morris (Trans.,

38S5, 570) is not tenable; the transformation products of starch are

by no means so numerous as they make out, and are probably limited

to three, namely, dextrin, isomallose, and maltose. The author's

method for isolating isomaltose will be divulged later; it differs from
that employed by Brown and Morris for preparing maltose.

A. G. B.
Precipitation of Raffinose by Ammoniacal Lead Acetate.

By T. KOYDL (Ghp.m. Centr., 1892, i, 653—654; from Osterr.-ungar. Zeit.

ZucJc-ind., 21, 92—93).^The author has previously shown that
although ammonipxal lead acetate is a good qualitative precipitant for

raffinose, it is of no use for quantitative separation, inasmuch as the
precipitation is never complete. Weisberg having maintained that
quantitative separation is possible by means of this reagent, the author
adduces new experiments to prove that Weisberg is in error.

A. G. B.
Vegetable Cholesterol. By Gerard (Compt. rend., 114, 1544—

1546).—The cholesterol derived from phanerogamous plants is iden-

tical in physical and chemical properties with the phytosterin of

Hesse, whilst that derived from cryptogams gives the same reactions

as the ersrosterin of Tanret.

In order to obtain a pure product, the crade material is treated

with dry ether, the residue from the distillation of the ethereal solu-

tion is saponified with alcoholic potash, and the soap is dried and ex-

tracted with ether. The ethereal solution, on evaporation, deposits

a^icular crystals which are purified by further treatment with potash.

The whole is then dissolved in water, and the strongly alkaline liquid

is agitated with chloroform, when the cholesterol separates in almost
pure crystals. Final purification is effected by converting the choles-

terol into the benzoate, crystallising the latter repeatedly from alcohol,

and saponifying.

Cholesterol from the higher plants has the following melting points

and rotatory power :

—

Rotatory power. Melting point.

Dried in a vacuum «„ = — 34-4° 132—133°
Dried at 100° a, = -36-5° 135°

The numbers are identical with those obtained by Hesse for phyto-
sterin. Although the cholesterols from lower vegetables all give the
reactions of ergosterin, the melting point and rotatory power vary
in some cases :

—

Rotatory power. Melting point.

Yvom Penicillinm glnucuni, dried at 100° «!,= — 143'3° ]35'0°

,, u^ihalium septicum, dried at 100° ap = — 28'0° 134'5°

C. H. B.

Action of Propyl Iodide on Trimethylamine. Trimetbyl-
propylammonmm Iodide. By H. Malbot and A. Malbot (Bull,

t^oc. Chim [3], 7, 136).—Trimethylamine in aqueous solution is
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allowed to act in molecujar proportion on propyl iodide for 18 hours :

the action is complete when a little of the product poured into
potash gives a precipitate which melts on heating the solution, soli-

difies again on cooling, and dissolves on dilution. The main bulk of
tlie product is evaporated to dryness to expel trimethylamine, taken
up with water, the solution shaken with the calculated quantity- of
silver oxide, and filtered. After concentrating and adding hydro-
chloric acid and platinum tetrachloride, the solution yields trimethyU
fropylammoniuwi platinochloride, which may be crystallised from
water, and is very stable towards heat. W. J. P.

Action of Isopropyl Iodide on Trimethylamine. Trimethyl-
isopropylammonium Iodide. Bv H. Malbot and A. Malbot {Bull.

Soc. Chim. [3], 7, 186—138).—The action of isopropyl iodide on
trimethylamine is exactly similar to that of the normal iodide (see

preceding abstract). The reaction is completed after five days'

ccmtact in the cold, and only proceeds a little more rapidly at 100°
; a

small quantity of propylene is liberated, probably owing to the
pt-esence of a little propylene iodide. Trimethylisopropylammonium
iodide is thus obtained in beautiful crystals which are more soluble

than those of the corresponding normal propyl derivative. The
platinochloride crystallises in long, red, hydrated prisms which lose

water in the desiccator. W. J. P.

Action of AUyl Iodide on Trimethylamine. Trimethylallyl-
ammonium Iodide. By H. Malbot and A. Malbot {Bull. Soc,

Chim. [3], 7, 188—139).—The reaction between trimethylamine and
allyl iodide is very violent, slight explosions occurring as the amine
falls, drop by drop, into the iodide. Trimethylallylamm.onium iodide

is isolated in a similar manner to the corresponding compounds
already described by the authors (see preceding abstracts). The
'platinochloride is very stable towards heat. W. J. P.

Nitroguanidine and Amidoguanidine. By J. Thiele {Amialen,

270, 1—68).—The author's experiments have shown that Jousselin's
" nitrosoguanidine " (Abstr., 1878, 132; 1879, 613 and 914) is in

reality nitroguanidine, and that its constitution is most probably
represented by the formula N0a*NH'C(NH)*NH2 (compare Pellizzari,

this voh, p.579).
Nitroguanidine melts at 230° with evolution of ammonia, and is

soluble in 372 to 375 parts of water at 19'3°, and in about 11 parts of

boiling water. The silver derivative, CHaNiOjAg, is precipitated

when barium hydroxide is gradually added to a warm aqueous solu-

tion containing nitroguanidine and silver nitrate in molecular pro-

portion ; it is a colourless compound, almost insoluble in water, but

readily soluble in acids, ammonia, and ammonium salts ; it separates

from a hot solution of ammonium nitrate in microscopic needles. It

turns yellow when treated with alkalis, and darkens on exposure to

the air or on prolonged washing with water; it has an alkaline

reaction, and explodes when heated. A yellow precipitate, which
seems to have the composition CHaNiOuAgz, is formed when soda or
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barium "hydroxide is added to a solution of nitroguanidine in ammo-
niacal silver nitrate ; it is very hygroscopic, and decomposes very
readily when dried at a moderate temperature. The nitrate^

CH4N402,HN03, crystallises from hot concentrated nitric acid in

nacreous plates, and melts at 147°. The hydrochloride, 01141^402,1101,

crystallises in plates or prisms. When nitroguanidine is treated

•vkith soda and zinc-dust, and then with a solution of a ferrous salt, a

beautiful red coloration is produced; attempts to prepare alkyl and
acidyl derivatives of nitroguanidine were unsuccessful.

Amidoguanidine hydrochloride, NH2*N'H*0(NH)'NH2,H01, can be
obtained by gradually adding glacial acetic acid (124 grams) diluted

with an equal volume of water, to a mixture of nitroguanidine (208
grams) and zinc-dust (700 grams) which has been previously rubbed
to a thick paste with ice and water; during the addition of the acid,

which occupies 2—3 minutes, the mixture is constantly stirred, and
the tempeiature kept at 0° by adding ice. The temperature of the

mixture is then allowed to rise slowly to 40—45°, and, as soon as a
portion gives no coloration with soda and a ferrous salt, reduction

is at an end ; the filtered solution is then mixed with excess of

hydrochloric acid, concentrated on the water-bath, taken up with

alcohol, and evaporated to dryness ; the residue consists of amido-

guanidine hydrochloride, guanidine hydrochloride, and a little

ammonium chloride, which are separated by means of alcohol.

Amidoguanidine hydrochloride crystallises from dilute alcohol in

large, thick prisms, melts at 163°, and is very readily soluble in

water, but insoluble in ether; its physiological action is similar to

that of guanidine and methylguanidine. The platinochloride,

(OH6N4)2,H2PtOl6, is a yellow substance melting at 145—146°. The
filtrate, OH6N4,HN03, crystallises from water in large plates, from
alcohol in needles, and melts at 144°; it is only sparingly soluble

(1201 parts in 100) in water at 15-9°. The sulphate, (OHfiN'4)2,H2S04

4- H2O, crystallises in needles, loses its water at 110°, and melts at

207—208° with decomposition ; it is very readily soluble in water,

but insoluble in alcohol. The acid sulphate, OH6N'4,H2S04, crystal-

lises from water, in which it is only sparingly soluble, in small,

yellow needles. When a solution of the sulphate is treated with the

theoretical quantity of barium hydroxide, a solution of amido-

guanidine is obtained; this solution gradually turns reddish on
exposure to the air, and decomposes, with evolution of ammonia,
when evaporated at a moderate temperature ; on evaporation under

reduced pressure, it yields a reddish, crystalline substance which has

an alkaline reaction, and is soluble in alcohol, but insoluble in ether.

A compound of the composition (0H5N4)20u,2H]S'O3, is obtained

as a violet, crystalline precipitate when a solution of amidoguanidine

nitrate is treated with copper nitrate and sodium acetate ; it crystal-

lises in microscopic plates or prisms, and is only very sparingly

soluble in cold water, yielding a violet solution ; it is decomposed by

boiling water with separation of copper, and also by ammonia and
nitric acid. The corresponding sulphate, (OH5N4)20u,H2S04, pre-

pared in like manner, is a violet, crystalline, sparingly soluble

powder.
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Acetylamidoguanidine nitrate, C3H8N40,HN03 4- H.>0, is formed
wlien amidop^uanidine nitrate is heated with acetic acid and a few
drops of nitric acid; it separates from water in large crystals which
melt at 85—90°, and are readily soluble in water, but only sparingly
in alcohol ; these crj^stals lose their water at 55—60°, the anhydrous
substance melting at 142—143° with decomposition. The picratey
C3H8N40,C6H3]Sr307, cvystalliscs from water in yellow needles.
When amidoguanidine is treated with dilute acids, or with caustic

alkalis, it is first converted into semicarbazide with liberation of
ammonia ; the semicarbazide then undergoes decomposition into
carbonic anhydride, ammonia, and hydrazine, identical with the
compound described by Curtius.

Benzalsemicarbazide, N'Hs'CO'NH'JN'iCHPh, is obtained, together
with benzalazine (compare Curtius and Jay, Abstr., 1891, 393),
when an acid solution of the decomposition products of amidoguanid-
ine is treated with benzaldehyde ; it crystallises from water and
alcohol in small, lustrous plates, melts at 214-—220° with decomposi-
tion, and is moderately easily soluble in alcohol, but only sparingly
in boiling water, and insoluble in cold ether.

Benzalamidoguanidine, NH2*C(N'H)*NH-]S'!CHPh, is precipitated in

lustrous plates, when an aqueous solution of an amidoguanidine salt

is treated with benzaldehyde and excess of concentrated potash ; it

melts at 178°, and is readily soluble in hot water and alcohol, but
only sparingly in boiling benzene ; its aqueous solution has an alka-

line reaction, and gives precipitates with solutions of the heavy
metals. The hydrochloride, C8Hi„N4,HCl + 3H2O, is deposited in

colourless needles when hydrochloric acid is added to an aqueous
solution of the base ; it melts in its water of crystallisation when
heated to about 50°, loses its water Avhen kept under reduced pres-

sure, and dissolves freely in water and alcohol ; its aqueous solution

gives, with mercuric chloride, a precipitate which is only sparingly

soluble in cold water. The aurochloride, C8HioN4,HAuCl4, crystallises

in slender, reddish-yellow needles, melts at 194°, and is only sparingly

soluble in boiling water, by which it is decomposed. The platiiio-

chloride, (C8HioN4)2,H2PtCl6 + 2H2O, crystallises in small needles, and
melts at 208° when heated slowly. The nitrate, C8HioN4,HN03,
separates from boiling water in granular masses, melts at 158°, and
is only sparingly soluble in cold water. The nitrite, C8HioN4,HN02,
crystallises from a mixture of chloroform and alcohol in colourless

plates, melts at 137°, and turns brown on exposure to light ; it is

very readily soluble in water and alcohol.

Azodicarbonamidine nitrate, ]SIH2-C(NH)-N:N-C(NH)-NH2,2HN03,
is obtained as a yellow precipitate when a cold, saturated solution of

potassium permanganate is gradually added to a solution of amido-
guanidine nitrate in normal nitric acid. It is an intensely yellow,

crystalline powder, explodes at 180—184° without melting, and is

insoluble in alcohol and ether, and only very sparingly soluble in

cold water ; it dissolves in warm water and in alkalis, yielding in-

tensely yellow solutions which undergo decomposition on boiling.

With ammoniacal silver nitrate, it gives an orange-red, and with

ammoniacal copper solutions, a brownish-black precipitate. The
VOL. LXII. 4 8
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picrate crystallises from warm water in orange-red plates, melts at
179—180° with decomposition, and is only sparingly soluble in hot
water, by which it is decomposed.

Hydrazodicarbonamidine ii Urate,

NHo-C(NH)'NH-NH-C(NH)-NH2,2HN03 + HA
is formed when the preceding compound is treated with the ordinary
reducing agents, and is best prepared by passing hydrogen sulphide
into water containing the nitrate in suspension ; it separates from
water in large, lustrous crystals, melts at 138° with sudden decompo-
sition, and is sparingly soluble in alcohol ; it loses its water under
reduced pressure, and then melts at 182° with previous decomposition
wben quickly heated.

Azodicarhonamide, ]SrH2*CO'N!N''CO*]SrH2, is obtained, together with
ammonium nitrate and a very small quantity of a sparingly soluble,

colourless compound, when hydrazodicarbonamidine nitrate is boiled

with water for 10—15 minutes ; it is an orange-red, crystalline

powder, very sparingly soluble in hot water, and insoluble in alcohol

and cold water. When heated at 180—200°, it turns white, with
evolution of ammonia, and the residue consists principally of cyan-
uric acid ; when treated with phenol and concentrated sulphuric acid

successively, there is produced a dark-green coloration which becomes
yellow on diluting, and green again on adding a,lkali.

Hydrazodicarlonamide, NHa'CO'NH-NH-CO'NHo, is formed when
the azo-compound is reduced with hydrogen sulphide in boiling

aqueous solution, or boiled with concentrated hydrochloric acid ; it

can also be prepared by treating hydrazine sulphate with potassium
cyanate in aqueous solution. It crystallises from water in colourless,

microscopic plates, melts at 244—245° with decomposition, and is

insoluble in alcohol and ether, and only very sparingly soluble in

boiling water ; it reduces ammoniacal silver solutions.

Diazoguanidine nitrate, NH2*C(NH)*XH*N!N*N03, is best prepared
by adding sodium nitrite to a nitric acid solution of amidoguanidine
nitrate, the temperature being kept below 40°

; it crystallises from
boiling alcohol in plates or prisms, melts at 129°, and is readily soluble

in water and alcohol, but insoluble in ether. Its aqueous solution is

stable at the ordinary temperature, as is also the dry diazo-compound
;

on treatment with hydrogen sulphide, it is converted into guanidine.

The hydrochloride iovxn& large plates, llhe jpicrate, CHJ^s^C^M^zO-,,
crystallises in small, yellow needles, and is very sparingly soluble in

water.

When amidoguanidine nitrate is treated with sodium nitrite in

acetic acid solution, there is precipitated a yellow, amorphous, ex-

plosive substance which has the composition C2HeNioO.
When a solution of diazoguanidine nitrate is treated with an

ammoniacal solution of silver nitrate, a yellow precipitate is produced,

and, on acidifying the filtrate with dilute nitric acid, a small quantity

of silver nitride is thrown down ; the yellow precipitate has the com-
position ClS'sAg:), and is probably a molecular compound of silver

cyanamide and silver nitride ; when treated with dilute nitric acid,

silver nitride remains undissolved, and silver nitrate and cyanamide
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pass into solution. When an ammoniacal solution of copper sulphate
IS added to a solution of a diazoguanidine salt, a dark-brown pre-
cipitate of copper cyanamide, mixed with a little copper amidotetr-
azotate, is produced, and the filtrate contains a large quantity of
hydrogen nitride.

Diazoguanidine salts are decomposed by alkalis, yielding cyanamide
and hydrogen nitride ; this reaction can be conveniently employed for
the preparation of the last-named compound.

N—N
Amidotetrazotic acid, M ^C'l^Ho, is formed, together with hydr-

ogen nitride, when diazoguanidine salts are boiled with dilute acids

;

when acetates or carbonates are employed, instead of dilute acids,

araidotetrazotic acid is the sole product. It crystallises from water
in lustrous plates or prisms which contain 1 mol. H2O, and melt at
203° (corr.) ;

it is soluble in 82"25 parts of water at 18"4°, and dis-

solves freely in hot water, but is only sparingly soluble in alcohol,

and insoluble in ether. It seems to be completely decomposed by
potassium permanganate in alkaline solution; aqueous solutions of
the acid give precipitates with solutions of cupric, mercuric, and
mercurous salts. The sodium salt, CH2lSr5N"a + SHgO, prepared by
treating the acid with sodium carbonate, crystallises in large prisms,

is readily soluble in water, and is decomposed by acetic acid. The
barium salt, (CH2N5)2Ba, separates from hot dilute alcohol in needles
which seem to contain 5 mols. H2O. The silver salt, CH2N"5Ag, is

stable in the light, but explodes when heated ; it is only very spar-

ingly soluble in Avarm nitric acid. The hydrochloride, CH3T«r5,HCl -f-

H2O, is deposited in prisms when the acid is dissolved in warm,
concentrated hydrochloric acid, and the solution allowed to cool

;

it loses its water under reduced pressure, and is reconverted into

amidotetrazotic acid when heated at 95—100°, or when treated

with water.

When sodium amidotetrazotate is treated with sodium nitrite and
dilute hydrochloric acid in the cold, diazotetrazole is formed ; this

compound cannot be isolated on account of its instability. Moder-
ately concentrated solutions explode even at 0° after a few seconds,

and more dilute solutions gradually decompose on keeping.

Tetrazoleazodimethylaniline, CN4H*N!N''C6H4*NMe2, is precipitated

when dilute solutions of dimethylaniline and sodium acetate are

added to a dilute solution of diazotetrazole ; it crystallises from
alcohol in red plates, begins to decompose at 150°, explodes at

about 155°, and is only sparingly soluble in water and ether. The
hydrochloride is a brownish-green compound, and is decomposed by
water. The sodium derivative crystallises from water in small, red,

lustrous octahedra, and from soda, in which it is more sparingly

soluble, in needles, very similar in appearance to the crj^stals of

chromic acid.

Tetrazoleazo-j3-naphthylamine, CN^H'NIN'doHe'NH., prepared in

like manner, separates from alcohol in the form of a lustrous,

green powder, melts at about 184°, and is readily soluble in soda,

but only sparingly in alcohol, and almost insoluble in water.

F. S. K.
4 s 2
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Supposed Reaction of Spermine. By Duclaux (Compt. rend.y.

115, 155—157).—The increased rate of decomposition of water by
luagnesium and gold chloride attributed by Poehl to the chemical
action of spermine is due to physical action, the spermine causing

a froth, and thus exposing a large surface to the action of the mag-
nesium-gold couple. Other substances of a similar nature, such as

soapy water, saponin, panamin, and egg-albumin, have the same effect.

The same amount of hydrogen and magnesia, moreover, are ultimately

formed in the absence of froth-producing material. Jx. W.

Action of Zinc and Ethyl Monochloracetate on the Alde-
hydes. By S. Reformatsky (/. Buss. Ghem. Soc, 22, 194—208).

—

The analogy between the ketones and aldehydes renders it probable

that the latter by the action of zinc and ethyl monochloracetate should

yield ^-hydroxy-acids. Experiments made in this direction have, how-
ever, not confirmed the supposition. On heating ethaldehyde with zinc

and ethyl monochloracetate, a very small amount of hydroxy-acid seems
to be formed ; this, however, the author attributes to secondary reac-

tions. Experiments with propaldehyde did not yield hydroxyvaleric

acid, but a mixture of propionic acid with glycollic acid, and a neutral

product. Analysis of the latter gave numbers which corresponded

most closely with the formula C10H20O3, but the author thinks the true

formula must be (C3H60)3. As this compound is entirely different in

its properties from aldol, the author comes to the conclusion that it

must be a polymeride of propaldehyde, and probably an analogue

of paraldehyde. The conclusion that it contains no aldehyde groups

was confirmed by the negative results obtained on treating it with
rosaniline and hydroxylamine. On distilling it with a drop of sulph-

uric acid, it was changed into propaldehyde, just as paraldehyde is

into ethaldehyde. Vapour density determinations by V. Meyer's

method in toluidine vapour gave the numbers 6'36, 6'd3 ; in naphtha-
lene vapour, 595 ; the theoretical number is 6'02.

The author calls the compound parapropaldehyde ; it is a mobile

liquid boiling at 169—170° (768 mm.), insoluble in water, easily

soluble in alcohol and ether. It could not be solidified in a freezing

mixture of snow and concentrated hydrochloric acid.

The author thinks that a compound COOEt'CHo'ZnCl is formed
as an intermediate product in the reaction. The action of zinc chlor-

ide alone does not yield parapropaldehyde.

The action of zinc and ethyl monochloracetate on isobutaldehyde

yielded no hydroxy-acid ; isobutyric and formic acids were formed, and
the sodium salts crystallised out together in the proportion of 3 to 1

from an alcoholic solution ; besides these, a neutral compouiid which
gave a violet colour with rosaniline was also produced, but was not
further investigated.

The action of zinc and ethyl monochloracetate on oenanthol yielded

oenanthylic acid and a dark-coloured neutral product, which was not

investigated.

Benzaldehyde similarly treated yielded benzoic acid. M. F.
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Action of Iodine on the Silver Salts of Fatty Acids. By A.
SiMONiNi {Monatsh., 13, 320—325).—The author has repeated the ex-
periments of Birnbaum (Annalen, 152, 111), who states that he ob-
tained silver iodide, carbonic anhydride, acetic acid, methyl acetate,

hydrogen, and acetylene by the action of iodine on silver acetate, and
finds that, when heated together at 130—140°, the substances yield

only the four products first named. Neither hydrogen nor any un-
saturated hydrocarbon is formed, and the yield of methyl acetate is

about 50 per cent, of that required by the equation 2CH3'COOAg 4-

I2 = 2AgI + CO2 + CH3-C00Me.
Iodine and silver caproate, when heated together at about 100°,

behave in a precisely similar way, forming silver iodide, carbonic
anhydride, and normal amyl caproate, the yield of the last-named
being about 75 per cent, of that corresponding with the equation

2AgCeH.n02 + I2 = CsHu-CeHuOa + CO2 + 2AgI. G. T. M.

An Additive Compound of Hydrogen Cyanide with Ethyl
/x-Cyanopropionate, By N. Zelinsky and A. Buitchichin (/. Bass.

Chem. Soc, 22, 169

—

171).—It has been previously observed (Abstr.,

1889, 377) that when potassium cyanide acts on ethyl a-bromoprop-
ionate, besides the two compounds ordinarily obtained (ethyl a-cyano-
propionate and a condensed product, the ethyl salt of symmetrical
dimethylcyanosuccinic acid), a third crystalline nitrogenous substance
is formed. The supposition then made, that this product is an addi-

tive product of hydrogen cyanide with ethyl a-cyanopropionate, has
been confirmed by analysis as well as synthetically.

By the action of a strong solution of sodium or potassium hydroxide,

it is easily dissolved in the cold with considerable development of heat,

and if this solution is acidified with hydrochloric acid and distilled in

a current of steam, a considerable quantity of hydrocyanic acid passes

over. If, however, water is added to the potash solution and the

mixture is heated, ammonia is given off. On heating the solution

until ammonia ceases to be evolved, acidifying with hydrochloric

acid, extracting with ether, and evaporating the ethereal solution, a
crystalline, organic acid is left which melts at 130", the melting point

of isosuccinic acid. Its silver salt, dried at 115° to 120°, was
analysed, and gave results corresponding with the formula C4H404Ag2.
The analysis of the additive compound corresponds with the formula
C7H.0N2O2.

It has also been obtained by the action of an aqueous solution of

potassium cyanide, to which some hydrochloric acid is added, on an
alcoholic solution of ethyl a-cyanopropionate.

From these facts the author concludes that the formula of the com-
pound is CN-NH:C-CHMe'COOEt. It is insoluble in cold water, and
sublimes readily in a current of steam. It is easily soluble in ether

and hot alcohol, slightly so in benzene and cold alcohol. The crystals

belong to the rhombic system, and show a combination of the prism,

brachypinacoid, and niacropinacoid. A determination of the mole-

cular weight in benzene by Raoult's method gave the theoretical

number 154. M. F.
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Dimethylamidopropionic Acid. By E. Duvillier {Bull. Soc.

Chim. [3], 7, 99—102).

—

Bimethylamidojoropiomc acid,

CH3-CH(NMe2)-COOH,

is obtained by beating excess of an aqueous solution of dimethylamine
(3 mols.) witb a-bromopropionic acid (1 mol.) for several hours in a
sealed tube at 100°. The product is treated with boiling barium
hydrate solution, the barium carefully precipitated with sulphuric

acid, and silver oxide added. The silver is removed by hydrogen sulph-

ide and the solution warmed for 8—10 hours with freshly precipitated

copper hydroxide ; the copper salt thus formed is then decomposed by
hydrogen sulphide, and the acid precipitated as a pasty mass by add-
ing ether to its alcoholic solution. The syrupy aqueous solution after

a time deposits the acid as slender needles ; on heating, it melts and
volatilises with partial decomposition. It is very soluble in water and
alcohol, insoluble in ether. The Jiydrochloride crystallises in tufts

of needles, and is very soluble in alcohol and water. The platino-

ckloride crystallises in the monosymmetric system with 4 mols. H2O,
which are lost at 110°; it is soluble in alcohol and water, insoluble

in dry ether. The aurochloride is obtained in monosymmetric crys-

tals, very soluble in water, alcohol, and ether-alcohol, sparingly

soluble in ether. The stannochloride is a deliquescent, crystalline salt,

soluble in water and alcohol. The cadmium salt resembles the zinc

salt, which is obtained from its aqueous solution as a syrup, but ulti-

mately solidifies ; they are both soluble in alcohol. The copper salt

forms beautiful blue, monosymmetric crystals containing 7 mols.

H2O ; the last molecule of water is only lost on prolonged heating at

120°. Aqueous solutions of the salt undergo partial reduction at 120'^

with deposition of metallic copper. W. J. P.

Action of Ammonia on Bromisobutyric Acid. By E. Duvil-

lier and P. Chanoel (Bull. Soc. Chim. [3], 7, 102—104; compare
Btdl. Soc. Chim. [3], 5, 848).—A mixture of bromisobutyric acid

(1 mol.) and aqueous ammonia (3 mols.) was heated in a closed tube at

100° for several hours. The product was then treated with excess of

barium hydroxide, the ammonia boiled off, and the barium eliminated

by adding exactly the necessary quantity of sulphuric acid. On dis-

tilling the aqueous solution, a distillate was obtained from which a

mixture of isobutyric acid and about 8 per cent, of a crotonic acid,

probably methacrylic acid, was separated. The residual liquid from

the distillation yielded hydroxyisobutyric acid on extraction with
ether. By further treating the solution with silver oxide, eliminating

the silver by hydrogen sulphide, evaporating to dryness, extracting

with alcohol, and precipitating the alcoholic solution with ether,

amidoisobutyric acid was obtained. W. J. P.

Monobromocerotic Acid. By T. Marie (Bull. Soc. Chim. [3],

7, 111—113).—A 6romo-derivative of cerotic acid, C25H5i'CHBr-COBr,

is prepared by allowing dry bromine (2*5 c.c.) to act drop by drop on

an intimate mixture of cerotic acid (10 grams) and amorphous phos-

phorus (0"3 gram) and heating on the water-bath for six hours. The
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product is poured into water and the pasty mass extracted with petr-
oleum after washing. On repeated crystallisatioa from petroleum,
the brominated derivative is obtained in stellate groups of needles
melting at 65—66°. W. J. P.

Reciprocal Transformation of Lactones and Hydroxy-acids.
By P. Henry (Zeit. physikal. Ghem., 10, 96—129).—Lactones, bein^
the internal ethereal salts of hydroxy-acids, may be hydrolysed by means
of bases just like other ethereal salts ; and the change in aqueous
solution might be expected to obey the same laws in both cases.

The author has studied the rate of hydrolysis of butyrolactone and
of valerolactone by different bases in dilute solution (1/200-normal)
at 25°, and finds the following velocity constants :

—

Base. Butyrolactone. Yalerolactone. Ratio.

KOH 0-253 0131 1-9;J

NaOH 0-255 0-127 2-00

Ca(OH)., 0-241 0-124 1-94

Sr(OH) 0-250 0-126 1-99

Ba(OHj., 0-248 0-125 1-97

NHo.Me 0-0530 0-0230 2-31

NH^Et 0-0532 0-0268 1-98

NHMoo 0-0576 0-0326 177
NH3 0-02 0-01 2-00

A comparison of the numbers obtained in this way for butyrolactone
•with those got by Ostwald for the hydrolysis of ethyl acetate in 1/40-

normal solution results as follows :

—

Butyrolactone, Ethyl acetate.

Base. l/2U0-normal. 1/40-normal.

KOH 253-0 253-0

NaOH 255-0 254-0

NHjMe 53-3 29-9

NH^Et 53-2 29-9

NHMe.. 57-6 354
NH3 200 4-7

The values for potash have been made equal in the two cases. It

will be observed that the increased dilution in the case of the feebler

bases greatly increases the relative velocity coefficient, owing to the

increased dissociation. Calculation shows that it is the hydroxyl ion

of the base that actually effects the hydrolysis.

The author also investigated the transformation of 7-hydroxy-

butyric and 7-hydroxyvaleric acids into their respective lactones in

aqueous solution under the influence of acids. The catalytic action

of the added acids is proportional to their coefficients of affinity,

Hydroxyvaleric acid is more easily transformed into the lactone than
hydroxybutyric acid ; this corresponds with the greater stability of

valerolactone as compared with butyrolactone.

The 7-hydroxy-acids do not need the addition of a foreign acid to
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convert them into lactones. On standing in aqueous solution, they
undergo the transformation spontaneously. This is a case of what
Ostwald. has called. " autocatalysis," the hydrogen ions split off from
the acid itself being the agents that eifect the decomposition of the
undissociated portion of the acid. J. W.

Stereochemistry of Trihydroxystearic Acids prepared from
Ricinoleic Acid and from Ricinelaidic Acid. By K. Mangold
(Monafsh., 13, 826—329).—A mixture of two hydroxystearic acids

is formed by the oxidation of ricinoleic acid, which, according to the
investigations of Krafft, has the constitution

ch3-[ch2]5-ch(oh)-ch:ch-[chj,-cooh,

since secondary capryl alcohol and sebacic acid may be obtained
from it. To account for this fact, Hazura and Griissner (Abstr.,

1888, 1270) have made the suggestion that ricinoleic acid is not a
single substance but a mixture of two acids. The author, however,
points out that such a supposition is unnecessary, as a more satis-

factory explanation is, that a single acid gives rise to two stereoiso-

meric oxidation products.

Hazura and Griissner (Abstr., 1889, 956) obtained only one pro-

duct of oxidation of ricinelaidic acid, but the author finds that, on
oxidation with alkaline potassium permanganate, two distinct acids

are formed. These are well characterised ; one crystallises from
alcohol in microscopic prisms and from ether in microscopic rliom-

bohedra, and melts at 117—120°; the other crystallises in slender

needles and melts at 113—116°. G. T. M.

Constitution of Tiglic and Angelic Acids. By I. Kondakoff
(/. Brss. Cliem. Soc, 22, 375—380).—The author adduces the

following observations made by him in support of the formulae

CHziCH-CHMe-COOH and CHa'CHICMe-COOH for angelic and
tiglic acids respectively. Tiglic acid, when oxidised with potassium
permanganate, yields, as products of oxidation, acetaldehyde, acetic

acid, dihydroxytiglic acid, along with other neutral and acid com-
pounds of undetermined constitution. Neither propionic nor oxalic

acid is formed. The chief product is acetaldehyde. Angelic acid, on
being similarly treated, yields acetaldehyde and small quantities of

another aldehyde, the acid corresponding with which forms a very
sparingly soluble, crystalline silver salt. Oxalic acid is formed, and
another acid, which is not crystalline, is excessively hygroscopic, and
whose salts are amorphous and soluble in water, but insoluble in

alcohol. The calcium salt, dried at 117°, contains 16*3 per cent, of

calcium.

The author also investigated the additive products obtained by the

action of fuming hydriodic acid on angelic acid and its ethyl salt,

and the substances produced from them by the action of moist silver

oxide. J. W.

Action of Methylene Iodide on Diethyl Malonate. By S.

Tanatar (/. Buss. Chem. Soc, 22, 314—317) ; compare Abstr.,

,1891, 174 and 175.—The yellow oil obtained on distilling the acid
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OEt'CH2'CH(COOH)2 was saponified. The acid tlius produced is a
thick liquid which may be extracted from its aqueous solution by agita-

tion with ether. The soluble calcium salt is preoipitated by silver

nitrate with formation of the salt CeHgAgaOs, which blackens in the
light, but remains undecomposed up to 100° ; above this temperature it

decomposes quietly. A strong aqueous solution of the acid heated at
160° with hydriodic acid yields yellow, shining plates (/3-iodopropionic

acid ?) on cooling.

The ethereal salt produced by the action of methylene iodide on
ethyl malonate has the molecular weight 368, according to observa-

tions on the freezing point of its acetic acid solutions. The molecular
weight of diethyl methylenemalonate is 172. On hydrolysis, it

yields calcium salts of the formulae CgHeCa^Oo and C4H4Ca05, and
•silver salts CgHeAgiOg and C4H4Ag205. These correspond with two
gummy acids CiHgOo and (CiHgOg^a — H2O.
When the saponification of the oil is conducted in absence of water,

•another acid is formed. The potassium salt of this acid separates from
its alcoholic potash solution as a viscous mass, which readily dissolves

in water. The acid is soluble in water and in ether, and remains as a
honey-like mass on evaporating its solutions. The lime salt has the

composition and properties of calcium ethoxyisosuccinic acid. The
acid heated in a sealed tube with hydriodic acid yields ethyl iodide.

Its formation may be represented by the equation CH2!C(COOH)2 +
EtOH = OEt-CH2-CH(COOH)2. J. W.

Action of Alcoholic Potash on Bromisosuccinic Acid. By
S. Tanatar (/. Buss. Ghem. Soc, 22, ::)13—314).—If the acid

CeHioOs, obtained by the action of alcoholic potash on bromiso-

succinic acid (Abstr,, 1890, 1238), is heated with aqueous hydriodic

acid, an acid melting at 140° is obtained. This acid crystallises in

plates from ether, and from water in needles ; its calcium salt is

sparingly soluble in water. The author regards it as isomalic acid.

The acid CeHioOs would thus be etlnoxyisosuccinic acid,

COOH-CMe(OEt)COOH,

different from the isomeric acid, C00H-CH(CH2-0Bt)-C00H, ob-

tained from diethyl malonate by the action of methylene iodide

{compare preceding abstract). No analyses are given. J. W.

Transformation of Maleic into Fumaric Acid. By S. Taxatak

(/. Biuss. Chem. Soc.^ 22, 310—312).—If an aqueous solution of

maleic acid (10 to 30 per cent.) is heated for two hours at 200° in a

sealed tube, practically the whole of the maleic is converted into

iumaric acid. Small quantities of maleic acid remain unchanged,
and sometimes traces of a very soluble acid are found in the solution.

At 160" no change takes place. If Wislicenus' explanation of the

action of the halides of hydrogen in converting maleic into fumaric
acid is applied to this case, malic acid ought to be formed as an in-

termediate product, and should, therefore, by heating with water
at 200°, be converted into fumaric acid. The author finds that this

is not the case, and that the acid formed by the prolonged heating of
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fumaric acid with water (JS'er., 14, 2648) reproduces no fumnric acid

on heating with water at 220°. Maleic acid, lieated by itself in a
closed tube at 200"^, is completely transformed in the course of 1—

2

hours into fumaric acid.

These facts the author considers to be at variance with Wisli-

cenus' hypothesis, and he is inclined to the assumption that atoms
and atomic groups can not only move from one carbon atom to

another within a molecule, but also from one corner to another of the

same carbon tetrahedron. J. W.

Complete Transformation of Fumaric into Maleic Acid. By
S. Tanatir (/. Buss. Che-ni. Soc, 22, 312—313).—If a mixture of

equal volumes of fumaric acid and phosphoric anhydride is heated in

a retort, a colourless liquid distils at 160° into the receiver, where it

solidifies on cooling. This is maleic anhydride, which may be ob-

tained perfectly pure by recrystallisation from chloroform. On heat-

irg the anhydride with w-ater at 50— 60°, the acid is formed, and
dissolves.

Fumaric acid may be distilled without decomposition under a
pressure of 50—70 mm. J. W.

Tetramethylenedicarboxylic Acids. By V. Markovnikoff (/.

Buss. Chem. Soc, 22, 279—290).— Markovnikoff and Krest.ovnikoff

prepared an acid of the composition Ct,lIsOi by the action of dry
fcodium ethoxide on ethyl a-chloropropionate. They found that this-

acid did not behave as an unsati^rated acid, and they gave to it the
name i^ymmeirical tetrylenedicarhoxylic acid and the formula

CHa-CH-COOH
COOH-CH-CHo

(/. Buss. Chem. Soc, 11, 455, and 12, 460).

It crystallises from water in four-sided prisms, is easily soluble in

cold absolute alcohol, but much less so in ether. 100 parts of water
at 17—20° dissolve 3'8 parts of the acid. Heated for 48 hours with
water containing a few drops of sulphuric acid, it remained unchanged.
With hydriodic acid (sp. gr. 1"96), it showed signs of decomposition
at 180°, but even after prolonged heating at 250° there was only a
slight pressure of gas in the tube. No carbonic anhydride was
formed, the gas evolved being combustible (C4H8?). The acid

chloride Avas prepared from the sodium salt and phosphorus penta-

chloride at the ordinary temperature. It crystallises from ether in

needles. The amide may be prepared by treating the ethereal solu-

tion of the acid chloride with strong aqueous ammonia. Silver

nitrate gives no precipitate with a solution of the sodium salt at first,,

but after some time a crystalline powder falls out; a considerable

quantity, hov\ever, remaining dissolved.

When the acid was treated with twice its weight of acetic chloride,,

it did not disf^olve at the ordinary temperature, but did so at 90°.

The solution kept over solid sodium hydroxide for a week in a vacuum
lift a mass of crystals melting at 166—169°

; these contained chlorine
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and gave off acetic chloride on heating, and are probably the
acetochloranhydride, COCi'C4H6*COOAc. The crystals are fairly

soluble in ether. The same compound is obtained, along with the
mixed anhydride, by the action of acetic chloride on the silver salt.

If the anhydride alone is wanted, a slight excess of the silver salt is

taken, covered with a considerable quantity of ether, and acetic

chloride dissolved in ether is allowed to drop slowly in. After five

hours' heating with a reflux condenser, the liquid no longer con-
tains chlorine ; it is then filtered from the silver chloride, the ether^

distilled off, and the residue placed in a vacuum over sulphuric acid.

It forms a viscous liquid heavier than water, in which it dissolves

slowly in the cold, but more quickly on heating, losing at the same
time its aromatic odour. The aqueous solution, on cooling, deposits the
original acid, and contains acetic acid. Ethyl acetate is formed when
the substance is dissolved in alcohol. A titration with soda of tho
aqueous solution of a weighed portion corresponded with the formula
aHeCCOOAc)^.
Heated at 150—160° in a test-tube, the mixed anhydride gives off

acetic acid vapours, and tetrylenedicarboxylic acid remains. When
the mixed anhjdride is heated strongly in a retort, acetic anhydride
distils over, the thermometer indicating a temperature of 180°»

Suddenly it rises to 240°, a new substance then distilling. The dis-

tillation is stopped when the product begins to become brown. On
redistillation, the higher boiling product comes over at 250—252%
solidifying in the receiver. It is the anhydride of an acid isomeric

with the symmetrical dicarboxylic acid. Its melting point is.

49—50°, and its boiling point 254—255° (corr.). It is moderately
soluble in water, forming an acid, 38'7 parts of which dissolve at 21'^

in 100 parts of water. The acid crystallises in rhombs or shoit

prisms, melts at 138—139'' (uncorr.), and is very soluble in alcohol,

but only very slightly in ether. It remains unchanged on beings

heated at 20U° with weak hydrochloric acid, but a slight odour of

formic acid is observable when it is heated at 250° with dilute sulph-

uric acid. On being heated by itself, it loses water and forms tho

anhjdride. The sodium salt crystallises in short needles from very

strong solutions. The ammonium salt is also very soluble, and crys-

tallises in slender needles. The calcium salt is not formed by preci-

pitation, except on heating. The barium salt, BaCgHeOi + 2H2O, is

precipitated when barium chloride is added to the solution of the

sodium salt. Magnesium, zinc, and mercury salts are not formed by
precipitation. Those of lead and copper come down in hot solution,

but the precipitates dissolve again on cooling. The silver salt is a
heavy, crystalline powder, very sparingly soluble in water.

The anhydride of the lower melting acid may be prepared directly

from the symmetrical acid ; the latter is not changed at a tempera-

ture of 300°, but on being heated rapidly with a burner, unchanged

acid and the anhydride of the isomeric acid are driven over. Careful

heating drives over water first, and then anhydride, which condenses

in oily drops in the receiver. This oil, on being redistilled, gives tho

pure anhydride. The aqueous layer contains some of the correspond-

ing acid.

Although there are many analogies between the behaviour of tho
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two tetrylenedicarboxylic acids and the two symmetrical diethyl-
fiuccinic acids, the author does not consider the isomerism to be of
the same type in the two cases. The acid of melting point 170° he
regards as paratetramethylenedicarboxylic acid, and the acid of
melting point 138° as orthotetramethyJenedicarboxylic acid. The
latter should then be identical with Perkin's acid (m. p. 130°) from
CHo-C(C00H)2

' „ X/r^n,r\rT\ • Perkin's anhydride, however, melts at 76—78°
Oxi2*U(UU(J±iJ2
instead of 49—50°. J. W.

Specific Rotatory Power of Tartaric Acid and its Salts.

By A. A. Kanonnikoff (/. Buss. Chem. Soc, 22, 369—375).—The
author has shown how to calculate the specific rotatory power of a
dissolved substance from observations of the minimum refraction and
rotation of the plane of polarisation of two solutions of the substance
having different (unknown) concentrations. The nature of the sol-

vent has no influence on the constant, provided that it does not affect

the dissolved substances chemically. For tartaric acid, the specific

rotatory power, [aj^, is -f 12-46° ; for its acid salts (of sodium,
lithium, potassium, ammonium), +24-48° on the average; and for

its normal (simple or double salts) of the same metals, +30'44° as

a mean. The salts of various organic radicles were examined in

aqueous and in alcoholic solution, and in many cases the values found
for them were such as to indicate a decomposition of the salt by the
solvent. The following table gives the results obtained with solu-

tions having the acid and base in proportions corresponding with the
normal salts :

—

[a]D J
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of etbylamine, propylamine, and isobutylamine bein^ unaffected,

whilst those of the remaining bases are only partially decomposed.
J. W.

The Volatility of Carbamide and its Crystallisation by
Sublimation in a Vacuum. By L. Bourgeois (Bull. Soc. Ghim.
[3], 7, 45—47).—Wiedemann, when preparing biuret, first noticed
that carbamide would volatilise without decomposition. In an open
tube, sublimation occurs to a slight extent at 120—130°. If, however,
the carbamide is introduced into a tube, a small plug of cotton wool
placed above it, and, after exhaustion, the tube is heated in a mer-
cury bath at 120—130° for 15 minutes, sublimation occurs rapidly,,

long prisms of carbamide are found entangled in the wool, and, above
the plug, transparent, tetragonal and octagonal tables. Thiourea,,

when heated in a vacuum at 150—160°, sublimes as ammonium thio-

cyanate. T. G. N".

Thiourea. By Gr. Carrara (Gazzetta, 22, i, 348—347).—Hintze
(Jahresher. der Chem., 1884, 462) observed that in the preparation
of thiourea from ammonium thiocyanate by Reynolds' method, the-

mother liquors (especially in presence of an excess of thiocyanate)

form a deposit of silky needles ; these consist of a compound of thio-

urea and ammonium thiocyanate in molecular proportion. The com-
pound is best prepared by dissolving equal weights of thiourea and
ammonium thiocyanate in water and allowing the solution to evapo-

rate. The crystals melt at 144°, have a sp. gr. of 1-4307; 23*1 parts

dissolve in 100 parts of water at 25°. They dissociate in aqueous,

solution.

The author has determined the following constants for thiourea,

namely:—melting point, 169°; sp. gr. = 14009; solubility, 1376.
parts in 1 00 of water at 24° ; density of aqueous solution saturated at
24° = 1038. S. B. A. A.

Action of Aluminium Chloride on Aromatic Hydrocarbons.
By R. Heise and A. Tohl (Annalen, 270, 155—171 ; compare Heise,

Abstr., 1891, 685).—The authors have studied the behaviour of various

aromatic hydrocarbons with aluminium chloride and hydrogen chlor-

ide at 100°. In the first place they confirm the conclusions arrived

at by Anschiitz and Immendorff (Amialen, 235, 189), and find that

ethylbenzene yields benzene, paradiethylbenzene, a small quantity of"

metadiethylbenzene, and triethylbenzene.

When isopropyl benzene is treated with aluminium chloride and
hydrogen chloride at 100°, it yields propane, benzene, and meta- and
para-diisopropylbenzene ; the same two diisopropylbenzenes are ob-

tained as bye-products in the preparation of isopropylbenzene by
Friedel and Craft's method, so that the compounds described by
Uhlhorn (Abstr., 1891, 184) as derivatives of orthodiisopropylbenzene

are, in reality, the corresponding para-compounds.

Butyl benzene, treated with aluminium chloride under the condi-

tions already mentioned, yields benzene, and meta- and pai-a-dibutyl-

benzene. Orthoxylene gives, principally, metaxylene, together with
small quantities of benzene, paraxylene, pseudocumene, and niesi-
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tylene
;

paraxylene is also converted for tlie most part into
metaxylene, the other products being the same as in the case of
orthoxylene. Metaxylene yields a small quantity of benzene,
paraxylene, and trimethylbenzene, but the greater portion remains
iinchanged. F. S. K.

Synthesis of Cymene. By L. Reuter (Ghem. Centr., 1892, i,

625; from Apoth. Zeii., 7, 137; compare this vol., p. 623).—By the
employment of 40—50 grams of isopropyl iodide and the correspond-
ing quantity of parabromotoluene only traces of cymene are obtained,
the chief products being diisopropyl, ditolyl, stilbene, &c. If 10—15
grams of isopropyl iodide, however, are used, 3 grams of cymene
(paramethylisopropylbenzene), boiling at 174—176°, can be isolated.

The action is not so violent in the latter case, and the results generally
are better than Briihl represents (this vol., p. 623). A, G. B.

Displacement of Hydrogen by Haloids in Aromatic Hydro-
carbons. By Miss P. Lazareff (/. Buss. Chem. Soc, 22, 385

—

388).—The chlorides and bromides of sodium, potassium, barium,
zinc, and cadmium are all active in facilitating the introduction of
bromine into the benzene molecule. 5 grams of iodine, sealed up
"with 50 grams of benzene and 10 of mercuric chloride, gave a colour-

less liquid at the end of a week in the dark. Part of the mercuric
chloride was transformed into the iodide, and hydrogen chloride was
evolved on the tube being opened. The authoress inclines to the
opinion that the activity of salts as halogen-carriers depends in the
first place on their solubility in the liquid employed. Thus mer-
curic chloride and bromide in the above case are more active than
the corresponding salts of the alkali metals, and are also more
soluble in benzene. J. W
lodobenzenes. By Isteati and Georgescu (Chem. Centr., 1R92,

i, 625 ; from Bull. Soc. Sci. Fiz. Bucuresci, 1, 56 ; compare Abstr.,

1891, 1197).—The following iodobenzenes, the last four of which
have not been described heretofore (compare Watts^ Diet., 2nd Ed.,

iii), were obtained by heating benzene with iodine and strong sulph-

uric acid in a reflux apparatus : CeHsl (b. p. 185*5—186*5°)
; CjHiIa

[1 : 4] (m. p. 129°; b. p. 280—282°); CeHJ^ [1 : 2] (m. p. 7—8°;
b. p. 280—282°) ; C6H3I3 [1 : 2 : 4 (?) ] (m. p. 85°) ; CJI,1,
{1:2:3 )?) ] (m. p. 182—184°); CeH.,1, [1 : 2 : 4 : 5 (?) ]

(m. p. 236°); CeHoI^ (m. p. 220°). A. G. B.

Naphthenes and Polymethylenes. By Y. Markovnikoff
(/. Buss. Chem. 80c., 22, 275—279).—In this paper the author
discusses the question of the identity of the naphthenes from
Caucasus petroleum and the polymethylenes. The naphthenes
proper he considers to be identical with hexamethylene (hexahydro-
benzene) and its homologues. Thus, hexanaphthene is hexahydro-
benzene, octonaphthene is hexahydrometaxylene, isooctonaphthene
the corresponding para-compound, and nononaphthene probably hexa-
hydropseudocumene. The naphthenes in general may also include

derivatives of other polymethylene rings. Attention is drawn to the
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practical identity of the boiling points of the polymethylene deriva-
tives, and of the corresponding paraffins. J. W.

Naphthenes and their Derivatives in the General System
of Organic Compounds. By V. Markovnikoff {J. pr. Chem. [2],
46,86—106).—The conclusion of the author's review of the subject
(this vol., p. 1182). A. G. B.

Action of Non-metallic Nitrides and Hydronitrides on
Hydroxycarbon Compounds. By R. Vidal (Gompt. rend., 115,
123 —-124).— When phospham is heated with phenol in sealed

tubes at 300°, diphenylamine is the only product, and 90 per cent, of

the calculated yield is obtained.

Boron nitride, when heated with methyl alcohol in a closed
vessel at about 250°, yields a distinctly crystallised borate of
dimethylamine. Phenol and boron nitride at 300° yield diphenyl-
amine. y3-Naphthol under similar conditions yields a product that
has the composition of dinaphthylamine, but it difPers from the
latter in chemical and physical properties. It melts at 225°, and
does not combine with acids (compare Abstr., 1891, 1003).

C. H. B.

Indothymol and Thymoquinone. By P. H. Bayrac (Bull.

Soc. CUm. [3], 7, 97-99).-Jnt7o%moZ,C6H,MePr<?*^'-^**^^^''
'^

prepared as follows:—Nitrosodiraethylaniline hydrochloride (18 grams)
is dissolved in water (2 litres), heated to 35—40°, and reduced with
zinc dust (15 grams). The solution of paramidodimethylaniline thus
obtained is rapidly filtered into a 1 per cent, solution (1 litre)

of soda containing thymol (15 grams), and potassium dichromate

(10 grams) solution (500 c.c.) is then slowly added. On acidifica-

tion with acetic acid, the indothymol separates, and is collected,

rapidly washed with alcohol (90 per cent.), and crystallised from
alcohol (95 per cent.). It forms long, anorthic, greenish needles,

melting at 69*5°. It is insoluble in water, is not attacked by alkalis,

gives a blue solution with alcohol, and is sparingly soluble in

light petroleum, ether, and benzene, yielding violet solutions. Zinc
and acetic acid reduce it, forming a lenco-base not yet isolated.

Although not attacked by glacial acetic acid, indothymol is almost

immediately decomposed l3y dilute mineral acids, with formation of

derivatives of dimethylaniline and thymoquinone.
A theoretical yield of thymoquinone may be obtained by slightly

heating indothymol (1 part) with 10 per cent, sulphuric acid

(10 parts), and extracting the liquid with ether. The ethereal solu-

tion is evaporated, and the residue extracted with a mixture of

alcohol and ether; on evaporating the liquid, pure thymoquinone
separates. W. J. P.

Preparation of Carvacrol. By A. Reyciiler {Bull. Soc. Chim.,

[3], 7, 31—34).—Carvol hydrochloride (100 parts) is heated in a
reflux apparatus with anhydrous zinc chloride (2 parts), and in order
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to modify the violent reaction, glacial acetic acid (33 parts) is added.
At 95°, I13 drogen chloride begins to be evolved, and the reaction is

completed at 110—120° in about 20 minutes ; the major portion. of
the acetic acid is then distilled over, and the carvacrol separated from
the remainder and from the zinc chloride by washing with water ; it

is then distilled, and the distillate is further purified by washing
with dilute soda. The yield amounts to 90 per cent.

A solution of carvacrol in absolute alcohol does not affect the
colour of ferric chloride, but the addition of a trace of water causes
the solution to become green (Abstr., 1882, 1065). T. G. K
Some Derivatives of Carvacrol. By A. Reychler {Bull. Soc.

Chim. [3], 7, 34—36).—Thymoquinone can be prepared by mixing
solutions containing the calculated quantities of paracarvacrolsulph-

onic acid, obtained by the action of sulphuric acid on carvacrol, and
potassium dichromate, and subsequently distilling the product of the
oxidation in a current of steam. A yield of 68—70 per cent, is

obtained.

Bimethylthymoqvinol is prepared from thymoquinol by Nietzki's

method (Abstr., 1878, 868), that is, by dissolving sodium in methyl
alcohol, adding the quinol and the requisite amount of methyl iodide,

and heating the mixture in a sealed tube for 12 hours. It is a yellowish
oil of sp. gr. 0-998 at 22°, insoluble in water, and boils at 248—250^ It

resembles the oil distilled from arnica root (this Journal, 1874, 377).
T. a. N.

Asbolin. By B^hal and Desvignes (Compt. rend., 114, 1541

—

1544).— Ihe asbolin of Braconnot contains small quantities of acetic

and i)utyric acids, but consists chiefly of catechol and a homocatechol.
The latter boils at 251—252°, under a pressure of 750 mm., crystal-

lises slowly when cooled, and afterwards melts at 46". It is very
soluble in water, and is even deliquescent. It is also readily soluble

in alcohol, acetic acid, or benzene, but is almost insoluble in light

petroleum. When purified by crystallisation from a mixture of

benzene and light petroleum, it melts at 51°. With iron salts,

chloroform, and potassium hydroxide it gives the same reactions as

catechol.

The only known homocatechol is usually described as a liquid. The
authors find, however, that the product obtained by the action of

hydrogen iodide on cresol is really a solid melting at 51°, and boiling

at 251—252° under a pressure of 750 mm. It is identical in all its

properties with the homocatechol from asbolin. Homocatechol pre-

cipitates gelatin from its solution, and in this respect differs from
catechol. Both compounds form yellow precipitates with quinine
sulphate ; when crystallised from alcohol, the catechol derivative melts

at 157°, and the homocatechol at 167°. It is noteworthy that the two
phenols found in asbolin are the lower homologues of the two phenols
occurring in creosote. C. H. B.

Acetoneresorcinol. By H. Causse (Oompt. rend., 115, 49—51).

—Resorcinol (50 grams) is dissolved in pure acetone (100 grams) and
concentrated hydrochloric acid (50 grams) is added. After some time,
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"heat- is developed, and au amber-coloured, oilj liquid separates. This
is dissolved in alcohol, heated on a water bath, and reprecipitated by
the addition of water ; it again separates as an oily liquid, but after

some days changes to a yellowish-white solid, which can be crystallised

from dilute alcohol. It forms small, anhydrous prisms, and melts at
212—213°. It is insoluble in water, benzene, chloroform, and dry
ether, but dissolves in alkalis and alkali carbonates.

This product is acetoneresorcinol, and when dried over sulphuric
acid at 30° has the composition C,5Hi604. When distilled alone, it

yields acetone, resorcinol, and a carbonaceous residue, and the same
products are obtained when it is distilled with zinc powder in an
atmosphere of hydrogen. When precipitated from alcohol by water,
it forms a hydrate, C15IT16O4 -f H2O, which separates as a white,

flocculent precipitate, which gradually becomes crystalline. It also

combines with ether to form red, prismatic crystals, which lose ether

when exposed to air.

Acetoneresorcinol, when heated with acetic anhydride, yields a
diacetate, C15H24O4AC2; this separates from ether in small, white
prisms which melt at 126°, and are insoluble in cold alkalis or

alkali carbonates, but dissolve with hydrolysis when heated. Benzoic
chloride yields a dihenzoate, Ci5H,404Bz2, which forms small, white
crystals melting at 115°. Phosphorus oxychloride yields a phosphate,

Ci5Hu04(H2P03)2i which, when precipitated from alcohol by water
and dried, forms a yellowish-white powder; this dissolves in caustic

alkalis, and is reprecipitated by acetic acid. It follows from these results

that acetoneresorcinol has the constitution CMe2(0*C6H4'OH)2.
C. H. B.

Sodium Pyrogallol. By de Forcrand (Compt. rend., 115, 46—48).

—The sodium derivatives of pyroa:allol were obtained (1) by dissolv-

ing sodium in an alcoholic solution of pyrogallol, and afterwards

heating at 150°
; and (2) by mixing aqueous solutions of sodium hydr-

oxide and pyrogallol, evaporating, and heating at 150°. All the

operations were conducted in an atmosphere of hydrogen. The first

method gives practically colourless mono-, di-, and tri-sodium deriva-

tives, which, however, always retain a certain quantity of alcohol
;

the second method gives unsatisfactory results with the mono- and
di-derivatives, but yields trisodium pyrogallol almost pure and colour-

less. Measurements of the heat developed by the action of dilute

sulphuric acid, a correction being made in those cases where alcohol

is retained, lead to the following results :

—

CeHfiOs sol. + Na sol. = H gas +
CfiHsNaO, sol develops + 41-34 CaJ.

CeHsNaOg sol. + Na sol. = H gas -f-

C«H4Na203sol „ -f 39-09 „
CeHiNa^O, sol. + Na sol. = H gas +

C^HaNaaOgSol „ + 35-66 „
CeHsO., sol. + Nag sol. = H3 gas -|-

CeHaNaaOa „ +116-09 „

It is obvious that the value of the three phenolic functions dimiiv-

VOL. LXII. 4 t
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ishps regularly. Tfie intermerlinte value is identical with that of
ordinary phenol ; the mean yalne of tlie first and third functions
4-38"5 Cal. is practical! v identical with the mean value in the ca'^e of

resorcinol, +38'6 Cal. The mean value of the three functions, +3870
Cal., is somewhat lower than that of phenol or the mean value for
catechol, +3902 Cal., but is greater than the mean value for resorcinol,

and still greater than the mean value for quinol, +3736 Cal.

C. H. B.

Conversion of Gallic Acid into Pyrogallol. By P. Cazenkuve
(Gompt. rem/., 114, 1485—1487).^—^When gallic acid is mixed with
about twice its weight of aniline, the mixture is at first liquid, but
suddenly solidifies with development of heat. If the mass is heated
at 120°, carbonic anhydride is evolved without anv thermal disturb-

ance, and the whole of the gallic acid can be decomposed at this

temperature. As soon as evolution of gas ceases, the mixture is allowed

to cool, and aniline pyrogallate separates in long needles melting at

55—56°. This salt is very unstable. In air at the ordii'ary tem-
])eiature, or more rapidly in a vacuum, it loses aniline. When treated

^\iih benzene or toluene in the cold, aniline dissolves and pure pyro-

^'aliol is It'ft.

Most liquid amines of the benzene series, such as orthotoluidine and
the xvlidines, as well as methylamine or quinoline, give similar results.

Pyridine, which boils at 116 5, does not decompose gallic acid at this

temperature, but when heated in sealed tubes at 130° there is pro-

gressive decomposition. The decomposition seems to be due to the

iutermediate formation of a gallate of the amine, less stable than
gallic acid itself. Dimethylaniline, which does not combine with the

gallic acid, does not decompose it even at 198°.

Pure pyrogallol melts at 132° (uncorr.), and not at 115^ as usually

stated. C. H. B.

Action of Phosphorus Pentachloride on Methylhydrocotoin
and Methylprotocotoin. By P. Baktolotti (Gazzeffa, 22, 498 —
503).—Ciamician and Silber (this vol., p. 62) have prepared a sub-

stance of the composition CgHyClaO;,, by the action of phosphorus
pentachloride on methylprotocotoin or methylhydrocotoin. The
author treats methylhydrocotoin (20 grams) with phosphorus penta-

chloride (120 grams), and then distils off the phosphorus compounds

;

the distillate and residue are now treated with water, and distilled in

a current of steam. A small quantity of dichloi'otoluene first passes

over, and then a compound of the composition C9H9CI3O3 ; the latter,

after several crystallisations from alcohol, is obtained in minute,

white needles melting at 130—131°. The molecular weight, deter-

mined by the cryoscopic method, is normal.

On heating the chlorinated compound (4 grams), dissolved in

absolute alcohol (200 c.c), in a reflux apparatus, and cautiously

adding excess of sodium, a solution is obtained, from which trimethyl-

phloroglucinol may be separated by distillation in a current of steam

and subsequent crystallisation from alcohol. The chlorinated com-
pound is, therefore, trichlorotrimethylphloroglucinol, and the product,
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of cl-ilorination of liydrocotoin and protocotoin, C8H7CI3O,, sLoald be
triclilorodimethylresorcinol.

Hjdrocotoin and protocoin must be, therefore, considered as deriva-
tives of dimethjlphloroglucinol.

Commercial hydrocotoin (100 grams) is methylated hy dissolvino-
it in methyl alcohol (200 c.c.) containing potash (32 grams) ; methyl
iodide (100 grams) is now added, and the solution heated on the
water bath for six hours. The methyl iodide and alcohol are then
distilled ofP, and water added to the residue ; the mass after a time
solidifies, and is then treated with potash to remove unaltered hydro-
rotoin and protocotoin

; the crude methylhjdrocotoin thus obtained is

recrystallised from alcohol. W. J. P.

Derivatives of Isoapiole. By P. Bartolotti (Gazzetta, 22,
5-^)8—5.66).—On boiling apiole with alcoholic potash, 70 per cent,
of it is converted into the isomeric i.-oapiole ; the remaining 30
per cent, is obtained as an oil. The author now shows this to be a
mixtureof the two isomerides: on subsequent treatment with alcoholic
potash, it is comp'efe'y converted into isoapiole.

Fropentjldlmethylapionol, C3H5-C6H(OMe),(OH)2 [1 : 2 : 3 : 4 : 5 or
1 : 2 : 5 : 3 : 4]. is prepared by heat ng isoapiole (5 grams), caustic
potash (10 grams), and methyl alcohol (10 c.c), in a closed tube at
1 40° for eight hours ; a little hydrogen is produced. The mass is dis-

solved in WMter, and the solution, after extraction with ether to

remove unchanged isoapiole, is acidified with sulphuric acid, and
repeatedly extracted with ether; the ethereal solution is dried, the
ether distilled off, and the oily residue distilled under 50 mm. pressure

;

tne phenol (45 grams) thus obtained is a yellowish, thick oil, which
solidifies after a long time. The diacefyl derivative is prepared by
lioiling the phenol (27 grams) with acetic anhydride (90 grams) and
anhydrous sodium acetate (15 grams) in a reflux apparatus for some
time ; the acetic anhydride is then distilled off, the residue treated with
water, and sodium carbonate, and the crude acetyl derivative

(19 grams) crystallised from alcohol and benzene. It is finally

obtained in colourless crystals, which are almost insoluble in cold

ether, and melt at 125—126°. It is easily hydrolysed by alcoholic

alkalis.

Dimethylapionolcarhoxylic acid,

C6H(OH)2(OMe)2-COOH [1 : 2 : 3 : 4 : 5 or 2 : 3 : 1 : 4 : 5],

is obtained by fusing apiblic acid (5 grams) with potash (25 grams)
and a little water. The fusion must be stopped when a sample
dissolved in water gives no precipitate on the addition of sulph-

uiic acid. The product of the fusion is dissolved in water, acidi-

fied with sulphuric acid, and repeatedly extracted with ether;

the ether is evaporated, the residue di-solved in ethyl acetate, and
after long boiling with animal charcoal the solution is allowed

to crystallise, when the new acid separates in small, colourless

needles melting at 147—148°. It is soluble in water, alcohol, ether,

benzene, and ethyl acetate, and is precipitated as an oil by light

petroleum from its solution in benzene. It gives a blue colour with
4 t 2
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ferric cliloride, turningr red with sodium carbonate. Witli lime water,

the solution of tbe acid ^ives a violet colour, and ultimately a violet

precipitate. Barium hydroxide gives a blue colour, and then a green
precipitate. Potassium cyanide yields a red colour. Mercuric
chloride gives a black precipitate after adding ammonia. Silver

nitrate solution gives no indication, but metallic silver separates on
adding ammonia. Lead acetate yields a milky-white precipitate.

On the addition of potasli, soda, or ammonia, and exposure to

air, the solution of the acid turns black. 'No precipitate is ob-

tained with barium or calcium chloride, copper nitrate, or ammonium
salts.

A good yield (50 per cent.) of apiolic acid is obtained by dissolving

isoapiole (4 grams) in boiling water (800 c.c.) and oxidising it by the

gradual addition of a boiling alkaline solution (1600 c.c.) of potas-

sium permanganate (16 grams). W. J. P.

Organic Halogen and Boron Derivatives. By C. Chabri^
(Bull. Soc. Chim. [3], 7, 18—31).—Ethyl sodiomalonate and carbon
tetrachloride react to form ethyl pentaneoctocarhonate, according to the

equation 4CHNa(COOEt)2 + CCI4 = C[CH(COOEr)2]4 + 4NaCl.
This compound is a syrupy liquid, forming an amorphous potassium
salt, C[CH(COOK),],.
On heating sodium phenoxide with carbon tetrachloride in sealed

tubes at 125°, aurine is formed, probably by the elimination of

hydrogen chloride from the compound CC1(C6H4-0H)3, previously

produced.
In addition to the fluorine derivatives previously described (Abstr.,

1890, 558, 1053; 1891, 353), the author has prepared fluoroform by
heating chloroform with silver fluoride. It is a colourless gas of cha-

racteristic odour, very slightly soluble in aqueous, but soluble in

alcoholic potassium hydroxide, yielding potassium formate. The
results of experiments on the antiseptic values of these fluorine

derivatives are given.

On heating amorphous boron with the chlorides of carbon, with
ethylene dibromide, and with tribromhydrin, the author found that

in each case a replacement of carbon by boron occurred.

T. G. N.

Constitution of the Dihydroxythiobenzenes. By G. Tassinaei

(Gazzetta, 22, 504—507).—The author -has tried to prepare para-

nitrophenyl sulphide, (]Sr02*C6ll4)2S, by the action of paranitrothio-

phenol on salts of diazoparanitrobenzene under different conditions.

The only product of the reaction which could be isolated was a small

quantity of paranitrophenyl bisulphide. Analogous results were
obtained with diazometanitrobenzene. On diazotising paraphenetidine,

aud adding hydrogen sulphide, yellow flocks separated ; these decom-
posed very slowly at ordinary temperatures, but on heating for a few

hiurs they yielded nitrogen and a resin. The precipitate, on extrac-

tion with alcohol, gave a small quantity of a substance which seemed
to be " dioxythiophenetoil" (ethoxyphenyl sulphide), S(C6H4-OEt)2,
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melting at 51— 58°, prepared from the dihjdroxythiobenzene Dieltin^

at 150—151°.
Parabromaniline, when diazotised and treated with hydrogen

sulphide, yields a resin which, on extraction with alcohol, gives a fair

yield of a crystalline compound. This substance, on crystallisation

from carbon bisulphide, yields a very small quantity of red needles
melting at 205—206°, probably consisting of a nitro-compound, and a
crop of pearly-white scales, which melt at 112—113°. The latter

sabstance is identical with the bromophenyl sulphide obtained from
thioaniline or by brominating phenyl salphide. This bromophenyl
sulphide should be a di para-derivative ; hence the dihydroxythio-
benzene, prepared by the action of sulphur chloride on phenol, is also

a dipara-derivative. W. J. P.

Thiopinacone. By W. Spring and J. van Marsenille (Bull. Soc.

Chim. [3], 7, 13—16).—When cinnaraene dibromide is heated with an
alcoholic solution of potassium hydrogen sulphide in sealed tubes at
120—130° for 30 hours, the contents separate into two layers, one-

of which is an ancrystallisable yellowish, oily liquid, of penetrating
odour. This is free from bromine, and evolves hydrogen sulphide when
warmed under reduced pressure. It could not be purified sufficiently

for analysis, but on treating it with warm potassium hydroxide until

potassium sulphide was no longer formed, a thiopinaqoline, CgHgS,,

was obtained, probably by the separation of a molecule of hydrogen
sulphide from the phenylthioglycol, CHPh(SH)'CB2*SH, first formed.
This thiopinacone is insoluble in water, slightly soluble in alcohol,

and is soluble in a mixture of alcohol and ether, in light petroleum,

in carbon bisulphide, and in benzene. Its sp. gr. at 16° is 1*0988,

and on oxidation with chromic anhydride it yields benzoic acid,

behaving in this respect like the pinacone, CsHgO (this Journal,

1877, ii, 614), but it differs from the isomeric xylylene sulphide

(Abstr., 1884, 1313), which is crystalline, and can be distilled in a

current of steam. T. Gr. N.

Carbaminethioacetophenone. By G. March esini (Gazzetta, 22,
i, 350—354).—Arapides (Abstr., 1889, 413) prepared carbaminethio-

acetophenone hydrochloride by prolonged heating of acetophenone

thiocyanate with concentrated hydrochloric acid, but was unable to

isolate the base, on account of its alleged instability. On mixing an
aqueous solution .of freshly prepared ammonium thiocatbamate with

a saturated alcoholic solution of bromacetophenone in molecular pro-

portion, and keeping the mixture cool, a white powder is precipitated,

which, after drying in a vacuum, has the composition

COPh-CH2-S-CONH2.

It melts at 120**, but subsequently solidifies, melting again at 204°.

It dissolves in alcohol, but on heating and evaporating the solution,

phenylhydroxythiazole (m. p. 204°) crystallises out. The phenyl-

hydrazine derivative, CPh(N2HPh)-CH2-S-CONH2, prepared by agi-

tating a mixture of carbaminethioacetophenone and phenylhydrazine,
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in molecular proportion at the ordinary temperature, crysfallises,

when pure, in yellowish needles, melts at 130°, and dissolves in

alcohol, ether, and chloroform. It' a mixture of ammonium thiocarb-

amate and broraacetophenone is heated in a reflux apparatus in pre-

sence of alcohol, the principal product is phenylhydroxythiazole,

whilst ammonium bromide and phenacyl sulphide are formed as

intermediary products.

An aqueous solution of ammonium thiocarbamate gives the follow-

ing reactions :—With lead salts, a brownish precipitate, changing to

black, which evolves carbonic anhydride on treatment with cold nitric

acid, and also hydrogen sulphide, on warming; with an excess of

manganous sulphate, no precipitate is obtained in the cold, but on
warming, a flesh-coloured precipitate, soluble in dilute nitric acid, is

formed ; on warming with barium chloride, a white precipitate, solu-

ble with effervesence in dilute acids, is produced ; with nickel sulphate,

a black precipitate is obtained, resembling nickel sulphide, and soluble

in dilute nitric acid ; with copper sulphate, a brown precipitate, which
blackens on heating, and dissolves in dilute nitric acid; with an
excess of mercuric chloride, a dirty-white precipitate of the mercurous
salt, HgS'CONHz, is formed ;

this rapidly darkens in the air, and
dissolves in dilate hydrochloric or nitric acid. S. B. A. A.

Reduction of Coumarone. By H. Alexander (Ber., 25, 2409

—

2411).-—Bydrocoumarone, CgH^O, is obtained by adding a boiling

solution of coumarone in five times the quantity of absolute alcohol

to sodium contained in a refl.ux apparatus, and then adding boiling-

alcohol until all the sodium is converted into sodium ethoxide. The
])roduct is mixed with water and the alcohol distilled off, when an
oil passes over along with the alcohol, and can be precipitated by
adding water to the distillate. The aqueous solution also contains

f-ome of the oil, which is separated by steam distillation. The oil is

dissolved in ether, the ethereal solution washed with soda and then
with water, and the ether evaporated. The residue is freed from
coumarone by treatment with sulphuric acid, and finally the oil is

dissolved in ether, dried, and fract onally distilled. It boils at

188—189°,|is colourless, has a pleasant odour, and is soluble in ether,

alcohol, chloroform, and carbon bisulphide, but insoluble in water.

It is volatile with alcohol vapour, more easily with steam, is soluole

in alkalis, and is not resinitied by concentrated sulphuric acid. The
&p. gr. at 23° = 1*06488. Witti ferric chloride and concentrated
sulphuric acid, it gives a violet coloration.

On adding sulphuric acid to the aqueous liquid from which the

hydrocoumarone has been separated, orthoethylphenol separates as an
oil, which can be purified by steam distillation. It boils at 202-^203°

(uncorr.), turns yellow on exposure to the air, is easily soluble in

alcohol, ether, and alkalis, and is very hygroscopic. With ferric

chloride, it gives a greenish-grey coloration, and, when melted with
potash, yields salicjlic acid.

Orthoethylphenol is described as boiling at 206—207° (Annaleu,

102, 166; Ber., 17, 670). E. C. R.
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Fluorescin, Gallein, and Aurin. By J. Herzig (MonatsJi., 13,
422—428).—The formation of colourless acetyl derivatives from
quercetin, etliylquercetin, &g. (see Abstr., 1891, 1349), renders it

possible that these are not derivatives of the original colouring matter,
but of the corresponding leuco-derivative. Owing to the high mole-
cular weights of these substances, the elementary analysis is insuffi-

cient to decide whether this is really the case, and the author has
therefore examined the behaviour towards acetic anhydride of ana-
logous compounds of lower molecular weight. Such a group is found
in Baeyer's phthale'ins.

The melting points of acetjlphenolphthalein and acetylphenol-
phthalin, on the one hand, and of acetylfluorescein and acetyl-
fluorescin, on the other, are almost identical, and it appeared possible,
therefore, that in the acetjlation of fluorescein reduction might simul-
taneously take place, in which case the resulting compound would be
identical with acetylfluorescin. On further investigation, this view
was, however, found to be incorrect, the compounds, although similar
in many respects, behaving quite differently towards alkalis.

Fluorescin was described by Baeyer as an oil, but may be obtained
crystalline by triturating the syrup with acetic acid ; it forms white
needles melting at 125— 127°, and becomes yellow in the air, when it

has a melting point varying between 125° and 130°. On acetylation,

it yields acetylfluorescin, which closely resembles acetylfluorescein in

appearance, and melts at 200—202°. When treated with dilute

alkali, however, it only dissolves in so far as it is hydrolysed, whilst
acetylfluorescein dissolves readily, and, if the solution is quickly
acidified, separates again unaltered.

The ethyl ethers of phenolphthalin and of fluorescin are readily
obtained by saturating their alcoholic solutions with hydrogen
chloride ; the former crystallises from dilute alcohol in long needles
which melt at 150—152° (uncorr.), and the latter from acetic acid in

needles melting at 195—196°, and becoming yellow on exposure to

air.

The acetyl derivatives of gallein have already been examined by
Buchka (Annalen, 209, 261 ; Abstr., 1882, 59), who, by the reduction

of gallein, obtained, in addition to gall in, an intermediate hydro-
gallein. The author, in repeating these experiments on a smaller

scale, was unable to obtain the latter compound, and found that

acetylgallefn and acetylgallin melt at 234—237° and 211—213" re-

spectively, instead of 247—248° and 220°, as given by Buchka.
Results have also been obtained with acetylaurin and acetylrosolic

acid, which are not in accordance with previous statements ; further

investigations on this point are in progress. H. G. C.

Influence of Nucleal Methyl on the Properties of Ortho-
toluidine. By A. Rosexstiehl {Cnrnpt. rend., 115, 180—182).

—

Weinberg's ob.«ervations that the alkyl and araidated alkyl derivatives

of orthotoluidine behave quite differently from the corresponding

derivatives of aniline (this vol., p. 1078) may be explained by sup-

posing that the former are virtually desmotropic, the methyl gi'oup

Meandering from the ortho-position either to the amido-group, or^
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where this is fully substituted, to the position para- to the amido-

group. Jn. W.

Action of Formaldehyde on Orthodimethyltoluidine. By H.
Alexander (Ber., 25, 2408).—A base of the composition

]SrMe2-C6H4-[CH2]3-C6H4-NMeo,

is formed on heating orthodimethyltoluidine (9 grams) with solid

formaldehyde (2 grams) and aqueous zinc chloride (0-.5 per cent.,

6 grams) for 18 hours at 170—180°. The product is distilled with
steam, when the above base remains unvolatilised, auy unaltered

dimethyltoluidine being separated. It yields a sparino^ly soluble

platinochloride, which melts above 200° with decomposition. The
base, obtained by decomposing the platinochloride, distils as a colour-

less oil at 227—229° under a pressure of 40 mm., and is insoluble in

water, but easily soluble in alcohol, ether, and chloroform. It has
very feeble basic properties, and, with concentrated hydrochloric acid,

yields a hydrochloride, which crystallises in beautiful, silky needles

and easily decomposes with evolution of hydrogen chloride.

E. C. R.

Action of Benzyl Chloride on Unsymmetrical Metaxylidine.
By Jablin-Gonnet (Bull. Soc. Ghim. [8], 67, 50—53) —Methyl-

henzylmetaxylidine, C6H3Me2*NMe*C7H7, is prepared by heating benzyl-

metaxylidine (3 mols.) and methyl iodide (2 mols.) in a reflux

apparatus for 50 hours, neutralising the product with dilute sodium
carbonate solution, extracting the supernatant, dark-brown liquid with
benzene, and subsequently distilling it under reduced pressure. It

is a yollowish liquid, insoluble in the ordinary solvents, and distils

at 205—210°.
Acetylhenzylmetaxylidine, C6H3Me2*NAc*C7ll7, is obtained similarly

by the action of benzylmetaxylidine (2 mols.) on acetic chloride

(1 mol.). It distils under a pressure of 10 mm. at 215—220° as a
colourless liquid, rapidly turning yellow on exposure to air.

The ethyl derivative is prepared in like manner, and distils at

230—235°, but is less stable, and resinifies on exposure to air.

JBenzoylbenzylmetaxylidine, C6H3Me2*NBz'C7H7, is formed on heating
benzoic chloride (2 mols.) with benzylmetaxylidine (3 mols.) until

hydrogen chloride is no longer evolved. After treatment with sodium
carbonate and extraction with benzene, it distils under a pressure of

10 mm. at 240— 245° as a greasy, straw-coloured liquid, which dis-

solves in benzene, ether, and alcohol ; it is deposited from its solutions

in white, prismatic crystals, meltinuf at 85—86°.

Nitrobenzylmetaxylidine, N02*C6H2Me2*N'H*C7H7, obtained by acting
on benzylmetaxylidine with a mixture of sulpliuric and nitric acids,

is an orange-coloured substance, which is soluble in benzene, alcohol,

and ether.

Benzylmetaxylidinesuljphonic acid, S03H'C6H2Me2*NH*C7H7, is ob-

tained by the action on benzylmetaxylidine on sulphuric acid contain-

ing 10 per cent, sulphuric anhydride at 140—150°. It crystallises in

prisms, and on oxidation is turned blue. T. G. N,
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Action of Arsenious Chloride on Tertiary Aromatic Amines.
By A. MiCEAELis and J. Kabinerson (Aniialen, 270, 189—147; com-
pare Michaelis and Schenk, Abstr., 1891, 435).

—

BimethylamidophenyU
arsine oxide, NMe2'C6H4*AsO, is formed, together with hexamethyl-
triamidotriphenjlarsine, when dimethylaniline (15 grams) is warmed
with arsenious chloride (25 grams), and the mixture then treated
with excess of concentrated soda ; the filtered solution of the di-

methylamidophenylarsine oxide is acidified with hydrochloric acid,

and the base precipitated with sodium carbonate ; it is a colourless

powder, melts at 75°, and dissolves freely in chloroform and hot
alcohol, but is insoluble in water. The hydrochloride, CsHioN'AsClo^Cl,
crystallises in slender, colourless needles, melts at 116°, and is readily

soluble in water, but only sparingly in concentrated hydrochloric
acid. The hydrohramide and the hydriodide were also prepared.

Bimethylamidophenylarsine sulphide, NMeo'CeHi'AsS, prepared by-

passing hydrogen sulphide into an alcoholic solution of the corre-

sponding oxide, crystallises from chloroform in colourless needles,

melts at 187°, and is decomposed by hot hydrochloric acid with evolu-
tion of hydrogen sulphide.

Tetramethyldiamidoarsenohenzene, NMea'CeHi'As'.As'CeHj'NMea, can
be obtained by reducing dimethylamidophenylarsine oxide with
sodium amalgam in alcoholic solution ; it separates from a mixture of

alcohol and chloroform in the form of a yellow, semi-crystalline

powder, melts at 202°, and is insoluble in water and alcohol, but
readily soluble in chloroform and dilute acids. The hydrochloride is

a red, crystalline compound, and, like the base, readily oxidises on
exposure to the air.

HexamethyUriamidotriphenylarsinej As(C6H4'NMe2)s, prepared by
treating dimethylaniline with arsenious chloride at the ordinary tem-
perature, crystallises from hot alcohol in long, colourless needles,

melts at 240°, and is very readily soluble in chloroform , but only
sparingly in cold alcohol.

Diethylamidophenylarsine oxide, NEt2*C6H4*AsO, is a light yellow

powder, melts at 58^, and dissolves freely in hot alcohol and in dilute

mineral acids. The dichloride, NEr2'C6H4'AsCl2, crystallises in

colourless needles, melts at 139°, and is very readily soluble in water,

but only sparingly in concentrated hydrochloric acid. The sulphide,

]S'Et2*C6H4'AsS, forms colourless needles, melts at 155°, and dissolves

freely in chloroform, but is insoluble in alcohol.

TetrethyldiariLidoarsenohenzene, Nb]t2*C6H4*As!As*C6H4'NEt2, is a

semi-crystalline, yellow powder melting at 180^
; it is readily soluble

in chloroform, but insoluble in alcohol. P. S. K.

Constitution of Nitrosoazo-Compounds. By C. Willgerodt

(/. pr. Chem. [2], 46, 128— 141).—The author describes his most
recent method for preparing dinitrosoazobenzene ; it differs from
that of Kehrmann and Messinger (this vol., p. 889) by the substitu-

tion of sodium hydrogen carbonate (1 mol.) for sodium acetate. The
base obtained by the reduction of dinitrosoazobenzene (ton. cit.) is

best isolated from the stannochloride by treating it with sodium
hydroxide and recrystallisiug the precipitate from alcohol. This
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base pfives fluorescesent solutions in mosb alcohols, and in several

other liquids besides those mentioned by Kehrmann and Messingrer

(loG. cit.). Analyses of the base indicate the formula PhNalCeHa'NH^,
which is confirmed by analysis of the platinochloridef

(C..H,oN02,H2PtCle,

and the conclusion is inevitable that it is amidophenylazimidobenzene.

At tbe same time, the author does not admit that Kehrmann and
Messinger are right in inferring from this, that dinitrosoazobenzene

is nitrophenylazimidobenzene (loc. cit.) ; for he regards the reduction

as consisting of a preliminary conversion of the azo-group in the

dinitrosoazobenzene into a hydrazine group, followed by the elimina-

tion, as water, of the two hydrogen atoms thereof, together with

the oxygen of one of the nitroso-groups, leaving an azimido-group.

The reduction of nitronitrosoazobenzene (5 grams) by heating it

with stannous chloride (22 grams) in fuming hydrochloric acid

(46 grams) and alcohol (200 c.c.) yields a base which crystallises in

somewhat shorter and broader needles than those of amidophenyl-

azimidobenzene, and melts at 183° (uncorr.) ; its solutions also

fluoresce, but rather more strongly than those of amidophenylazimido-

benzene. This base is being further examined.

A.midoparatolylazimidohenzene, NH2*C6H3<^ I >N'C6H4Me, is formed

when paratolyldinitrosoazobenzene (8 grams) is heated with stannous

chloride (25*2 grams) in strong hydrochloric acid (50 grams) and
alcohol (250 c.c.) for 20—25 minutes in a refl.ux apparatus, the

stannochloride being afterwards decomposed by sodium hydroxide.

It crystallises in pale-green, silky needles, melts at 212—213°

(uncorr.), and dissolves sparingly in alcohol with a greenish-blue

fluorescence ; its solutions in ether, benzene, and chloroform also

flu-oresce, but those in glacial acetic acid and carbon bisulphide do

not. The platinochloride, (Ci3Ui2lSr4)2,H2PtClfi, was prepared. By
acting on the base with reducing agents, a compound melting at 118°,

and apparently identical with tolylazimidobenzene was obtained.

A controversial appendix has reference to Kehrmann's latest

remarks (this vol., p. 1198). A. G. B.

Oxidation of Phenylhydrazine with Pehling's Solution. By
H. Stkache and M. Kitt (Monatsh., 13, 316—319).—E. Fischer

has shown (Annalen, 190, 101) that phenylhydrazine is oxidised

by cold Fehling's solution with formation of benzene and aniline,

whilst Strache has pointed out (this vol., p. 546) that when hot
Fehling's solution is employed, the whole of the nitrogen

evolved in the elementary state. In order to determine the quan-
tity of alkaline cupric oxide required to bring about the oxidation

in the latter case, the authors have allowed a solution of phenyl-
hydrazine hydrochloride to run into a known volume of boiling

Fehling's solution, until complete decolorisation ensued. The ex-

periments showed that, for evevy molecule of phenylhydrazine em-
ployed, 3 mols. of cupric oxide were reduced to cuprous oxide, and
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that neither aniline nor any other compound containing nitrogen was
evolved, benzene and phenol being the other products of oxidation.

G. T. M.
Action of Cyanogen Chloride on Phenylhydrazine. By G.

Pelizzari and D. TivoLi (Gazzetta, 22, i, 226—286).

—

Auilcya^ianiide,

NHPh'N^R'CN, prepared by passing a current ol cyanogen chloride
through an ethereal solution of phenylhjdrazine, is a red, oily com-
pound very soluble in ether, alcohol, and benzene, but insoluble in

water. It becomes altered on standing, and polymerises when
slightly warmed. Thepicm^e, NHPh'NH-CN,C6H2(iS'0,)3-OH, crys-

tallises from alcohol in slender needles, melts with decomposition at
ly8", and dissolves readily in hot alcohol and benzene, but only yqyj
sparingly in ether and water. The hydrochloride is a white powder
probably containing 2 mols. HCl when freshly prepared, but slowly
losing hydrogen chloride on drying in a vacuum ; it is freely soluble

in alcohol, but insoluble in ettier and benzene. It does not form
a platmochloride or aurochlodde, the metallic salts being reduced.
It readily dissolves in water, but is at once converted into phenylseoii-

carbazide, which separates from the solution. When a well-cooied al-

coholic solution of tiie hydrochloride is treated with ammonium hydro-
sulphide, an orange-yellow solution is formed, from which yellowish
crystals of phenylseniithiocarbazide are deposited after a time.

Diauildicyaiidiainide is obtained by evaporating the ethereal solu-

tion of anilcyanamide to dryness on the water-bath. It separates

from alcohol in pale rose-coloured, transparent, triclinic crystals,

a : b : c = U*92i5 : I : 0'6556. The crystals contain 1 mol. of alcohol

of crystallisation, which they lose at 10U°, becoming dull and opaque.
It melts with decomposition at 185°, and dissolves freely in hot alcohol,

but is insoluble in ether. It readily dissolves in dilute acids, and is

reprecipitated unchanged on the addition of potash. The hydrochloride

(PiiN2H2CiS')2,HCl, forms small, white crystals melting at 222",

readily soluble in water or alcohol. The picrate,

(PhN2H2CNVC6H30(N02)3,

crystallises from alcohol in lemon-yellow needles melting at 184°; it

IS veiy^ soluble in alcohol and moderately so in hot water. When
heated on platinum foil, it melts and decomposes with violence. Tne
constitution of diauildicyandiamide is probably

NHPh-N C:NH
ON ISTH-NHPh*

S. B. A. A.
Action of Phenylhydrazine on Carbamide. By L. Edkleanu

(^Chem.. Centr., 1892, i, 628).

—

i'henylseiuicarbazide, NIl2*0O*N2H2l'*h,

is formed when phenylhydrazine is heated with Cdrbamide; it crys-

tallises in colourless laminae, and melts at 172°. Another colour-

less substance, melting at 148—149"", and somewhat more soluble ia

alcohol, is obtained at the same time. A solution of phenylsemi-
carbazide gives a violet colour with mercuric chloride, and, after a

time, a violet precipitate separates, which dyes silk Vioiet ; the colour

is fat>t in wate^, and intensified by soap. Acids partially dissolve this
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precipitate, yielding colourless solutions, from which the colouring

matter is reprecipitated by alkali carbonates ; concentrated alkalis,

however, decompose it. If the mercury is removed from the filtrate

from the mercuric chloride precipitate by means of hydrogen sulphide,

a cherry-red liquid is obtained which, on evaporation, leaves a violet-

black basic substance, soluble in alcohol with a violet colour and in

strong sulphuric acid with a blue colour. With copper sulphate,

phenylsemicarbazide solution gives a blue precipitate which behaves
similarly to the mercury precipitate. The substance which melts at

148—149° also gives colouring matters with mercuric chloride and
copper sulphate. A. G. B.

Inorganic Derivatives of Phenylhydrazine. By A. Michaelis
(Annalen, 270, 108—113).—General remarks on the papers by the

author and Ruhl and the author and Oster (compare following

abstracts). The results of the experiments here discussed, and of

those previously published (Abstr., 1890, 617), go to show that

sulphurous acid is an aldehyde acid of the constitution H*S02*0H
;

from the behaviour of the phosphorus compounds, it is probable that

phosphorous acid has the constitution H'P0(0H)2, and phosphenous
acid the constitution H-PO(OH)-Ph. E. S. K.

Thionyl Chloride and Aromatic Hydrazines. By A. Michaelis
and J. Ruhl {Annaleyi, 270, 114—122; compare Abstr., 1890, 617).

—Thionylparatolylhydrazone crystallises in long, yellow needles, and
melts at 112°.

Thionyl-oL-naphthylhydrazone, CioHv'NH'NiSO, prepared by treating

a.naphthylhydrazine vv^ith thionyl chloride in ethereal solution, crys-

tallises from hot alcohol in yellowish-red plates, and melts at 100°.

The corresponding y3-compound crystallises from hot alcohol in

yellowish-red plates, and melts at 136—139° with decomposition.
Thio7iylmethyljohenylhydr(uone, NMePh*N!SO, is formed when

thionylaniline (Abstr., 1891, 715) is treated with methyl phenyl-
hydrazine in acetic acid solution ; it crystallises from hot alcohol in

small, yellow needles, melts at 77°, and is readily decomposed by
alkalis, yielding methylphenylhydrazine and a sulphite.

Thionylisohutylphenylhydrazone, CiHg'NPh'NISO, prepared in like

manner, is a yellow liquid having a peculiar penetrating odour.

Thionylbenzylyhenylhydrazone, CvHT-NPh'NiSO, crystallises from
hot light petroleum in yellow prisms, and melts at 65°.

Thtoni/lethylenephenylhydrazone, C2H4(NPh-N!SO)2, prepared by
treating ethylenephenylhydrazine with thionyl chloride or with
thionylaniline, crystallises from hot alcohol in lustrous, yellow plates

melting at 121—123°. F. S. K.

Action of the Chlorides of Phosphorus, Arsenic, Boron, and
Silicon on Aromatic Hydrazines. By A. Michaelis and F. Oster
(^Annaien, 270, 123—139).—When phenylhydrazine is treated with
phosphorus trichloride in well-cooled ethereal solution, a semi-solid

compound is formed free from chlorine, and which has, in all

probability, the constitution NHPh-NH-PIN*NHPh j when this
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snTDstance is freafed with water, it is gradually converted into a
yellowish, seemingly amorphous powder, which is the dihydrazide of
phosphorous acid, OH-P(;N'2H2Ph)2. The last-named compound
sinters and partially decomposes at 80°, and is readily soluble in
chloroform, ethyl acetate, and alcohol, but insoluble in benzene,
ether, and light petroleum

; it is only very slowlv decomposed by
boiling alkalis, but readily by acids, and it reduces Fehling's solution

in the cold; when treated with benzaldehyde, it is decomposed with
formation of benzylidenephenylhydrazone, and, on oxidation with
yellow mercuric oxide in chloroform solution, it is converted into a
red, vitreons substance which melts at 94—95°.

Fhosphenylphenylhydrazine, PPhiN'NHPh, prepared by treating
phenylhydrazine with phosphenyl chloride in well-cooled ethereal
solution, crystallises from ethyl acetate in small plates, melts at 152°,

and is readily soluble in chloroform, but only sparingly in cold ethyl
acetate, ether, and alcohol. It reduces Fehling's solution on warm-
ing, and is readily decomposed bv acids, but is more stable towards
boiling alkalis; when boiled with water, it is gradually converted
into phenylhydrazine phosphenite (see below).

Phosphenylparatolylhydrazone, PPh!N*NH*C6H4Me, crystallises in

small, colourless or yellowish prisms, melts at 162°, and is converted
into tolylhydrazine phosphenite by boiling water.

Phosphenylbenzylphenylhydrazone, PPhiN'NPh'C?!!?, crystallises

from a mixture of ether and chloroform in colourless needles, melts
at 141°, and is readily soluble in alcohol, ethylacetate, and chloroform,

but more sparingly in ether, and insoluble in water; it reduces
Fehling's solution on boiling, and is decomposed into its components
by acids, but is very stable towards boiling" alkalis ; on prolonged
boiling with water, it is converted into benzylphenylhydrazine phos-
phenite.

Phenylhydrazine phosphite, (N'2H3Ph)2,H3P03, crystallises in nacre-

ous plates, melts at 121°, and is readily soluble in water and alcohol.

The acid salt, N2H3Ph,H3P03, forms large plates, melts at 118"", and
dissolves freely in alcohol and water.

Phenylhydrazine phosphenite, N2H3Ph,PH2Ph02, crystallises in long,

colourless prisms, melts at 135°, and is readily soluble in alcohol and
boiling water, but only very sparingly in cold water. The paratojyl-

hydrazine salt, N2H3'CfiH4Me,PH2Ph02, crystallises in slender, colour-

less needles, melts at 148°, and is readily soluble in alcohol and hot

water, but only sparingly in cold water.

Phenylhydrazine paratolylphosphenite, N2H3Ph,PH202*C6H4Me, pre-

pared from its components, melts at 161°, crystallises in slender

needles, and is readily soluble in hot alcohol, but only sparingly in

boiling water.

Benzylphenylhydrazine phosphenite, N?H2Ph'C7H7,PH2Ph02, crystal-

lises in long, colourless prisms, and melts at 108°.

Phosphorylphenylhydrazid'^ PO(N2H2Ph)3, prepared by treating

phosphorus oxychloride with phenylhydrazine in well-cooled ethereal

solution, crystallises from hot alcohol in small, colourless neerlles,

melts at 196°, and turns brown on exposure to the air; it dissolves

freely in alcohel and ethyl acetate, but is insoluble in chloroform,
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etlior, and benzene ; it rodures Felilin^'s solution on warming, and is

readily decomposed by a"kalis and acids.

Phosphorylfolylhydrazide, PO(N2H2'CfiH4Me)3, crystallises in slender,

colourless needles, melts at 189"^, and quickly turns yellow on expo-

sure to the air.

ThiophosphorylpJienylhi/draziJe, PS(Isr>H2Pli)3, separates from etbyl

acetate in slender, colourless needles, melts at 154", and is readily

soluble in alcohol, but insoluble in chloroform, ether, and benzene;

when heated with water, it is slowly converted into phosphoryl-
phenylhydrazide with evolution of hydrogen snlphide.

A compour.d of the composition AsCl3.3N2H3Ph is formed when
phenylhydrazine is treated with arsenic trichloride in ethereal solu-

tion ; it is a colourless, amorphous powder, turns black at 190°,

decomposes completely at 236°, and dissolves in water with decompo-
sition.

Boron trichloride and phenylhydrazine combine under the same
conditions to form a componnd. of the composition BCls,8N2H3Ph

;

this substance decomposes completely at 242°, and is readily soluble

in water, but insoluble in chloroform and ethyl acetate.

Silicon tetrachloride and phenylhydrazine combine to form a

yellow, crystalline, unstable substance which is free from chlorine,

F. S. K.
Parathiophenylhydrazine and Thionylthioaniline. By J. Ruhl

(Annalev, 270, 148—154; compare Abstr., l89\/S0l).—Thio7iyltMo-

aniUne, S( Cfi'lli''N'.^0)2, prepared by treatinsf thioaniline with thionyl

chloride in benzene solution, crystallises in reddish-yellow pri&ms,

melts at 110°, and decomposes on exposure to the air.

Parathiophenylhydrazine (Joe. cit.) melts at 114°, and is only

sparingly soluble in cold chloroform and cold benzene; its hydro-

chloride crystallises in small prisms, and melts at 208—209° with
decomposition ; its sulphate melts at 219° w^ith decomposition, and
crystallises from hot dilute sulphuric acid in prisms. The oxalate,

8(CfiH4 N2H3)2,C2H204, is a crystalline powder. The acetyl derivative,

S(CRH4*lSr2H2Ac)2, crystallises from hot chloroform in small, colourless

needles, and melts at 170—171° with decomposition.

BeTJzyiidenethiophenylhydrazone, S(CfiH4*NII'N!CHPh)2, separates

from alcohol in crystals, and melts at 185°.

AcetophenonetJ'iophenylhydrazone, S(C6H4-NH'N!CMePh)2, is a
colourless crystalline powder, and melts at 170° with decomposition.

Pyruvic acid thiophenylhydrazone, S(C6H4*NH*N!CMe-COOH)2, is a
yellow, amorphous substance.

TetrapJienylthiodithiosewiicarhazide, S(C6H4'N2f32*CS*NHPh)2, pre-

pared by treating thiophenylhydrazine with phenylthiocarbimide in

alcoholic solution, crystallises from hot alcohol in slender needles, and
mflts at 180—182° with decomposition.

Thionyl' hiop}Lenylhyd,razone, S(C6H4*NH'N!SO)2, is a yellow, crystal-

line powder, melts at 187^, and is only sparingly soluble in hot alcohol.

F. S. K.
Imidazoles and the Constitution of Glyoxaline. By W. Marck-

WALD (Ber., 25, 2354—2373).—The author has shown that when
phenyl- and methyl-acetalylthiocarbamide are treated with acid, alcohol
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is eliminated, and mercaptans of the imidazole series are formed,

according to the equation
^^<^^.c^.^^^o^,^^

=
^^^^^H

+ 2EtH0. When the«e are oxidised, hydrogen is suhstitnted for the
hydrosnlphide group, with formation of sulphuric acid and j/.phenyl-

and i/-metnylimidazole are obtained. The latter is identical with
methiylglyoxaline. This reaction confirms Japp's formula for gly-

oxaline.

The author has prepared glyoxaline synthefically by this method,
and also a number of substitution products of imidazole analogous to

i^-phenyl imidazole.
Araidoacetal, from wbich the compounds described below are ob-

tained, is best prepared by employing a large excess of ammonia,
namely, 20 parts of saturated alcoholic ammonia to i part of chlor-

acetal, heating the mixture at 125—1H0° for 10 hours; 50 per cent,

of the theoretical yield of the primary base can thus be obtained. If

less ammonia is employed, large quantities of secondary and tertiary

bases are formed.
Diacetalylfhlocarhamide, CS[NH*CH2*CH(OEt)2]2, is obtained on

heating amidoacetal with a slight excess of carbon bisulphide on the

water-bath. Hydrogen sulphide is evolved, and an oil is obtained which
slowly solidifies. It crystallises from light petroleum in well-formed,

transparent crystals, melts at 54°, and is extremely soluble in most
organic solvents.

Acetalylcarhamide,'NRi'C0''y['H'C'H..'CB(0Eh)2, is obtained by warm-
ing araidoacetal hydrochloride in concentrated aqueous solution with
a slight excess of potassium cyanate. It crystallises from hot water,

melts at 105°, and is easily soluble in hot water and alcohol, moderately

in cold water and chloroform, and sparingly so in ether and light

petroleum.
CO-NH'CH . , . , ,

fji-Imidazolone, i ii
, is obtained by warming acetalylcarb-

amide in aqueous solution with a few drops of sulphuric acid. The
sulphuric acid is precipitated by barium carbonate and the filtrate

evaporated on the water-bath and allowed to crystallise. /i-Imidazolone

is easily soluble in hot water, sparingly so in other solvents, and de-

composes above the boiling point of concentrated sulphuric acid. The
properties of the compound are in accordance with the formula given

. , , . . ,
HO-C-NH-CH ^

above and also with the tautomeric formula M Ji^^. It hasN CH
both feeble basic and acid properties, but the salts cannot be obtained

pure. When alcohol is added to a solution of the hydrochloride, a

solid salt is precipitated which is too hygroscopic to be analysed. The
platinochloride behaves in a similar way. Gold chloride and am-
moniacal silver solution are reduced with precipitation of the metal.

The author could not obtain glyoxaline from this compound either

by distillation over zinc dust or by reduction with hydriodic acid.

When treated with phosphorus pentachloride, it is completely carb-

onised.
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HS-C-]S^H-CFT
fi-Jmidazolyl mercapfan, M '

j
.—An aqueous solution of

equivalent quantities of amidoacetal and potassium thiocyanate is

evaporated, the residue extracted with absolute alcohol, the alcohol

distilled off, and the syrup which remains heated at 140°. A reaction

then takes place with evolution of alcohol and the formation of

jM-imidazolyl mercaptan. This melts at 222°, but begins to decompose
at 210°, and is easily soluble in hot water and alcohol, less so in cold

water and only sparingly in ether, benzene, and chloroform. It is

easily soluble in alkalis, and forms salts both with acids and bases.

The hydrochloride is crystalline and moderately soluble in alcohol.

The sulphate is precipitated in crystals from alcoholic solutions. The
platinochloride is brick-red and has the composition (C3H4SN2)2PtCl4.
The solution of the mercaptan gives precipitates with salts of the
heavy metals.

X ., 7 , , , , ,., MeS-C-NH-CH .,,.,,
/LL-Imidazolylmethyl sulphide, M M

, is obtained by allow-

ing an alcoholic solution of the mercaptan and methyl iodide to

remain for a day and then precipitating the solution with potash. It

melts at 139°, boils at 251—252"^ without decomposition, is somewhat
easily soluble in water, easily in most organic solvents, and gives well-

crystallised salts with mineral acids. The platinochloride forms
orange-yellow crystals, is sparingly soluble, and melts at 187° with
decomposition. The picrate crystallises in beautiful, yellow needles,

and melts at 186°. A crystalline silver derivative of the composition
C4H5S]^2Ag was also obtained.

Glyoxaline is obtained by warming imidazolyl mercaptan (6 grams)
with 10 per cent, nitric acid (160 c.c.) on the water-bath and, after

the first action is over, heating for half an hour at 100° and evapo-
rating to dryness. The base is obtained by converting the product
into the silver salt, decomposing this with hydrogen sulphide, and
evaporating the aqueous solution; the syrupy residue distils at 257°,

and solidifies in the receiver. It melts at 88°. The aurochloride forms
yellow needles, is sparinglv soluble in water and alcohol, and decom-
poses at 230°.

Acetalylparatoh/Uhiocarhamide,CeH.Me-^B:'C^''N'H.'C'H2'C'R(Om)2,
obtained from amidoacetal and paratolyl isothiocyanate, is an oil

which slowly crystallises, melts at 54—56°, is precipitated as an oil

from all organic solvents, and is very easily soluble. The picrate,

CuH22N2S02,C6H2(N02)3*OH, crystallises in lemon-yellow crystals,

melts at 205°, and is sparingly soluble in all solvents.

p-Paratolylimidazolyl-ju-mercaptan, II ^ '^ ''^
\i jg obtained

N CH
by boiling the preceding compound with dilute hydrochloric acid for
about an hour in a reflux apparatus. It crystallises in silvery leaflets,

melts at 205° with incipient decomposition, and is sparingly soluble
in cold water, more so in hot water It gives precipitates with salts

of the heavy metals. The platinochloride is thrown down from an
alcoholic solution as an orange, crystalline precipitate and has the
composition (CioHiolSr2S)2PtCl4.
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Tolylimidazolyl methylsulphide.—When the preceding mercaptan
dissolved in alcohol is treated with the equivalent quantity of methvl
iodide and the mixture allowed to remain, a clear solution is obtained,
from which ether precipitates white needles of the hydriodide of the
above base. The hydriodide melts at 95", and is very easily soluble in
water and alcohol. The ba.^e is obtained by decomposing this salt with
alkali; it is insoluble in water, easily soluble in most other solvents
melts at 90°, and sublimes in beautiful, fan-like crystals. It yields
well crystallised salts with mineral acids. The picrate melts at* 140°.
The plafinochloride, an orange-yellow, crystalline precipitate, is

sparingly soluble in water, more easily so in alcohol. The base com-
bines with methyl iodide to form a sulphinium base. The latter
crystallises in white needles, melts at 162°, and is sparingly soluble in
ether and cold water, easily so in hot water and alcohol.

,,..,, CH-N(C7H0-CH:
. , .

V'Faratolyhmidazole^ N N
, is obtained by warming

tolylimidazolyl mercaptan with 16 times the quantity of 10 per cent,
nitric acid on the water-bath, and decomposing the salt thus obtained
with alkali. The product is extracted with ether, and the etherjal
solution dried by potassium hydroxide and distilled; the base passes
over at 285°, and solidifies in the receiver to pale-yellow cry.^tals. In

is sparingly soluble in water, very easily in other solvents, and has an
intense mushroom-like odour. With mineral acids, it gives well-crys-
tallised salts which are easily soluble in water. The picrate crystallises

in golden needles, melt^ at 179°, and is insoluble in cold water and
alcohol. The platinochlorldc, (CioH,olSr2)2,H2PtCl6, is a yellow, crys-

talline precipitate, and is sparingly soluble in water and alcohol.

When concentrated silver nitrate is added to an alcoholic solution

of the base, a white, crystalline compound of the composition

C,oH,oN2,AgN03

is obtained. An ammonium base is formed when tolylimidazole dis-

solved in chloroform is allowed to remain for a day with methyl
iodide ; on adding ether to the solution, it is precipitated in slender,

white needles. It melts at 90", and is sparingly soluble in water,
easily so in alcohol, chloroform, and benzene.

AcetalylmetaxyIylthiocarbamide,CiM-Me2'^'ii'CS'NR'CR2'CR{0^t)2,
is obtained from amidoacetal and asymmetrical metaxylylthiocarbamide
as a viscid oil, which solidifies in a few days. It melts at 53°, and is

very easily soluble in most organic solvents, but only sparingly in water
or light petroleum. The picrate crystallises in lemon-yellow needles,

melts at 147—148"", and is sparingly soluble in water, light petroleum,

cold alcohol, and ether, more easily in hot alcohol, chloroform, and
benzene.

HS-C-N-(CbHc,)-CH . , . ,
v-Metaxylylimidazolyl'^-mercaptan, M n, is obtained

by the action of hydrochloric acid on the preceding mercaptan. It

crystallises from hot water in nacreous leaflets, melts at 192°, and is

sparingly soluble in cold water, more easily in cold alcohol, carbon
bisulphide, and benzene, and easily in hot water and alcohol and in

VOL. LXII. 4 u
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rliloroform and Bcetic acid. Ifc yields prerdpitates with salts of the

heavy meials. The plaiinochlorvh, CiiH,2N2S,PtCl4, is ohtained in

scarlet crystnls, nieUs above 250°, is almost insoluble in water and
ether, hut somewhat soluble in alcohol nnd easily so in chloroform.

i^-Mptaxylylimidazolyl-fx-viethyhulphide, is obtained by treating the

mercaptan with methyl iodide and decomposino- the hydriodide with
ammonia. It is an oil which cannot be distilled without decom-
position. The base yields well-crystallised salts. The hydriodide melts

at 165°, and is very easilj^ soluble in water and alcohol, sparingly so

in most other solvents. The aurochloride is obtained in greenish-

yellow crvstals. The pJafinochlon'de forms golden-yellow crystals,

melts at 209° with decomposition, and is moderately soluble in alcohol.

The picrate melts at 158—159°. The iodide of the sulphinium haae is

obtained by allowing the base to remain for a day with excess of

methyl iodide. It forms white crystals, melts at 169—170°, and is

easily soluble in chloroform, sparingly in other solvents.

V'Metaxylylimidazole, M ^ ^ ^ M, is obtained by oxidising the
JN Oxi

mercaptan with nitric acid, as an oil which distils at 279° without
r^( composition, and solidifies after a time, It melts at 32°, and is

sparingly solu )le in water, but very easily in most other solvents.

The salts are easily soluble. The ourocMoride forms greenish-yellow

crystals, and melts at 164—165". The plaHnochloride crystallises in

long, slender, orange needles, sinters at 208°, melts with decompo-
sition at a slightly higher temperature, and is very sparingly soluble

in water, more easily so in alcohol. The picrate crystallises in deep-

yellow needles, melts at 159°, and is sparingly soluble in most solvents,

but^ more easily in chloroform.
Wohl and Marckwald (Ber., 22, 578) obtained a carbamide of the

formula NHPh'CS-NH-CH,-CH(OH)-OEt, by treating acetylphenyl-

thiocarbamide with concentrated sulphuric acid. With acids, this

carbamide yielded salts which were not derived from the carbamide
itself, but from a base formed from it by the withdrawal of the

elements of water. This base has the formula CS<^^TT^p-rT^>-CH-OEt,

-!fsr Ph -

or HS*C«^|^,pjr ^CH'OEt, and when set free from its salts takes

up water and is reconverted into the thiocarbamide. A similar

carbamide of the formula C6H3Me2-NH-CS-]S'H-Cld2-CH(OH)-OEt is

o'jtairetl by dissolving acetalylmetaxylylthiocarbamide in well-cooled,

concentrated sulphuric acid and pouring the mixture on to ice. On
adding ammonia, an oil is obtained which dissolves on shaking
with ether, and crystallises on evaporation of the solvent. It crystal-

lises from dilute alcohol in white needles, melts at 94—95°, is insoluble

in water, sparingly soluble in cold alcohol, but easily in hot alcohol

and most other solvents. The carbamide dissolves in acids, but the

salts were not obtained crystalline. With platinic chloride, it gives a

Rcarlet, crystalline double salt. A picrate, which, however, as was
to be expected, is derived from a base of the formula

CS-NCCgHaVCH-OEt HS-C-N(C8H9)CH'OEt
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is obtained when picric aoid is added to a hot, dilute alcoholic solu-

tion of the caroamide. It crystallises in lustrous, golden needles,

melts at 143—144'', and is very easily soluble in chloroform, some-
what easily in benzene, but only sparingly in most other solvents.

a-Naphthyltbiocarbimide is obtained by heating di-a-naphthyl-
thiocarbamide with concentrated phosphoric acid. It crystallises

from dilute alcohol in long needles, melts at 58°, and gradually
reddens on exposure to air.

Acetalyl-oL-napldhyltliiocarhamide, obtained by treating the pre-

ceding compound with amidoacetal in alcoholic solution, forms slender,

w'hite crystals, melts at 112°, and is easily soluble in ether, benzene,
light petroleum, and acetic acid, but more sparingly in cold alcohol.

v-x-Naphthylimidazole-fi-mercaptan, H ^"
' M > forms white

h CH
crystals, melts at 242° with decomposition, and is sparingly soluble

in water and alcohol, but more easily in other solvents. The silver

derivative, dsHgNsSAg, is obtained as a white, crystalline precipitate

on adding silver nitrate to an alcoholic solution of the mercaptan.
v-x-Najphtliylimidazolyl-fi-methyllsul'pUide melts at 127°, is easil7

soluble in alcohol and ether, and yields well crystallised salts with
mineral acids. The hydriodide is obtained as a syrup which slowly

crystallises, separates as an oil from all solvents, and when boiled with
water yields the free base. The pJatinochloride, (Ci4H,2lS',>S)2,H2PtCl6,

is obtained in yellow crystals which are sparingly soluble in water,

alcohol, and ether. The aurochloride is a red, amorphous precip'tate.

The picrate crystallises from alcohol in long yellow needles, melts at

162°, and is sparingly soluble in water, alcohol, and ether.

, CH-N(CioH7)-CH ^.

v-d-Naplithylimidazole, i+ N distils undecomposed^ ' Cxi,
above the boiling point of mercury, melts at 62^ is insoluble in

water, easily soluble in other solvents, and yields easily soluble and
well crystallised salts. The plaiiiiocMoride forms orange crystals, is

sparingly soluble, and melts above 300°. The picrate crystallises in

yellow needles, melts at 194—195°, and is sparingly soluble. The
methiodide, Ci3HinN2,^feI, melts ac li95", is insoluble in ether, and
somewhat soluble in alcohol and water. E. C. R.

Formation of Oxazolines. By S. Gabriel and A. Neumann
(Ber., 25, 2383—23S8).—The method consists in eliminating a mole-

cule of hydrogen chloride from a y3-chlorethylimido-ether, when a
yiA-alkyloxazoline is formed.

Benzimido-ji-chloreilryl efher, NHXPh-O-CHz-CHzCl.—The hydro-

cldoride of this compound is obtained by treating an ice-cold mixture
of benzonitrile (5 grams) and ethylenechlorhydrin (4 grama) with
dry hydrogen chlor.de for about half an hour. The solid crystal-

1 ne mass thus obtained is ground in a mortar, washed with dry
Iwnzene, and dried, first over sulphuric acid, then at GO—70°;

the yield is quantitative. It melts at 147—148° with decomposition.
When warmed in aqueous solution, it is decomposed, and yields

ammonium chloride and chlorethyl beuzoate, C6U5'COOCoH4Cl. The
4 M 2



1332 ABSTRACTS OF CHEMICAL PAPERS.

latter, which is separated either by steam distillation or by extraction

with ether, boils at 254—255° under a pressure of 749 mm. When
the hydrochloride is heated alone above its melting point, it yields

ethylene chloride and benzamide. The picrate of benziraidochlor-

ethyi ether is obtained in sparingly soluble, yellow needles on adding

a cold solution of picric acid to a cold, dilute, aqueous solution of the

hydrochloride. It is dried over sulphuric acid, and decomposes on

warming. The platinochloride, (CgHioONCljojHaPtCle, forms oraniJfe-

yellow scales, and melts at 180° to a reddish-brown liquid. The free

benzimidochlorethyl ether is obtained in oily drops on adding an
alkali to the cold aqueous solution of the hydrochloride, and can be

extracted by shaking with ether; it is very easily decomposed.

When the cold ethereal solution is allowed to evaporate over sulphuric

acid, an oil is obtained which becomes semi-solid after a time, and
consists of crystals of benzimidochlorethyl ether (m. p. 147—148°)

and yft-phenyloxazoline. When the ethereal solution of benzimido-

chlorethyl etlier is evaporated on the water-bath, it is converted

almost quantitatively into ;3-chlorethylbenzamide, C2H4CMSrH'COPh,
which melts at 102—103''

; and on boiling the latter compound with
sodium hydroxide, a good yield of phenyloxazoline is obtained. A
m.ore convenient way of obtaining the phenyloxazoline, but one which
gives a poorer yield, is to add normal soda (21 c.c.) to benzimido-

chlorethyl ether hydrochloride (2*2 grams), and, after diluting with
Mater, to distil the mixture with steam. The distillate, which con-

tains benzonitrile and phenyloxazoline, is mixed with hydrochloric

acid, and after removing the benzonitrile by agitation with ether, the

aqueous solution is saturated with alkali, and the phenyloxazoline

extracted by ether.

Acetimido-^-chlorethyl ether, NH:CMe-0-C2H4Cl.—The hydrochlor-

ide is formed on saturating a well-cooled mixture of acetonitrile and
ethylenechlorhydrin with dry hydrogen chloride ; it is a viscous oil

which deposits colourless needles after a time. The picrate crystal-

lises in golden, six-sided leaflets, and melts at 106—107°. When the

above oil is dissolved in water and the solution warmed, it is con-

verted into cblorethyl acetate, CH3'COOC2B4Cl, which boils at

141—143" under a pressure of 754 mm. The same compound is

obtained in small quantities when the hydrochloride is decomposed
with soda and then subjected to steam distillation. The distillate

also contains small quantities of methyloxazoline. The latttr is

separated as picrate, after extracting the chlorethyl acetate with
ether, by adding picric acid to the aqueous solution. The picrate

crystallines in yellow needles, and melts at 157—158".

E. C. R.
Instability of Carboxyl in Phenolic Acids. By P. Cazeneuve

(Compt. rend., 115, 182—185).—The conversion of gallic acid into

pyrogallol at comparatively low temperatures, under the influence of

aromatic amines (this vol
, p. 1314), is a particular case of what

appears to be a general property of phenolic acids, a number of which
are now shown to be decomposed when heated with aniline.

Grallic acid splits up at 115°, protocatechuic acid at 180°, salicylic
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acid at' 220°, but benzoic acid is not affected. The stability of the
acids decreases therefore as the number of phenolic hjdroxyls in-

creases.

Dibromosallcylic acid decomposes at 180°, dichlorosalicjlic at

200°, dibromogallic acid at 80'', but tribromobenzoic acid is not
affected. Orsellinic (methyldihydroxybenzoic) acid splits up at llO"*,

and dibrom orsellinic acid loses carbonic anhydride when heated in

water to 100°, and presumably, therefore, at a lower temperature
when heated in aniline. Thus the stability of the acids is decreased
by the nuoleal substitution of haloj^en or alkyl.

Finally, salicylic acid is less stable than parahydroxybenzoic acid,

and this in turn than the meta-acid, which is scarcely affected when
heated with aniline in a sealed tube at 240°. Jn. W.

Orthoparadinitrophenylglycollic Acid. By L. Pratesi
(Gazzetta, 22. i, 242—250.—The author has previously mentioned
that when phenylglycollic acid is nitrated with nitric acid of

48° Baume, the product is 2 : 4<-dinitropheni/lglycollic acid. It crys-

tallises from water in large, colourless, or pale, yellowish-green

prisms, melts at 147—148° in the air, and at 86° under water. It is

sparingly soluble in cold water (1 part in 353 of water at 21°),

moderately in cold alcohol, benzene, ether, and acetic acid. It is

converted by potash into the corresponding dinitrophenol melting
at 113—114°. The ammonium salt crystallises in Colourless plates

containinor ^ mol. HgO, and is very soluble in water; it gradually

loses weight in a vacuum. The pota-^siayn salt contains \ mol. H-O
;

it is almost colourless, very soluble in water, turns yellow at 107°,

and decomposes at a higher temperature. It deflagrates when rapidly

heated. The socZmw salt contains 1 mol. HoO ; it is very soluble in

water, and deflagrates on heating. The harium salt crystallises in

thin plates containing 3^ mols. H2O ; it is moderately soluble in boiling

water, and decomposes when heated above 100°. The copper salt

contains 5 mols. H2O ; the silver salt is anhydrous. The etliyl deri-

vative is a white, crystalline compound, which melts at 77— 78°, and
is sparingly soluble in cold alcohol. The methyl derivative melts at

73°. The amide is obtained by leaving either the methyl or ethyl

derivative in contact with concentrated ammonia for 24 hours. It

crystallises from alcohol in white needles melting at 182—164°. It

is moderately soluble in boiling alcohol, but insoluble in water. With
nitrous acid, it yields 2 : 4-dinitrophenvlglycollic acid.

Pheny]glycollic,paracresolglycollic,thymolglycollic, salicylglycoUic,

and resorcinoldiacetic acids are readily converted into the correspond-

ing phenols by fusing the acid (1 part) with potash (4 parts) and
water (1 part). The yield is in general almost theoretical, but if the

heating is carried too far, the lateral groups become oxidised. Ortlio-

and para-nitrophenylgly collie acids are much more readily hydro-

lysed. S. B. A. A.

Derivatives of Phenylglycocine and Orthotolylglycocine.

By C. A. BiscHOFF and A. Hausdorfkr (iier., 25, 2270—2280j.—

A

good yield of ethyl anilidoacetate (Meyer, this Journal, 1876, i, 372)
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is obtained from ethjl chloracefate (100 grams) hj heating it on tTie

water-bath for an hour with aniline (150 grams). After repeated

crystallisation from light petroleum, it melts at 58°, and boils at

273—274°. It gives phenylglycocine on treatment with aqueous

alkali. When phenylolycocine is treated at the ordinary tempera-

ture with acetic anhydride, acetylphenylglycocine, melting at

194—195° (compare Rebuti'at, Abstr., 1887, 1108 ; Paal and Otten,

Abstr., 1890, 1415), is obtained ; whilst if the reagents are heated

together in an oil-bath at 160—180°, a small quantity of dipbenyl-

a-z-diketopiperazine (Abstr., 1890, 1332) is also formed.

Fhenylimidodiacetic anhydrdde, NPh<[pTT\pr\^0, is obtained by

heating phenylimidodiacetic acid (2 grams) with acetic anhydride

(3 grams) on the water-bath ; when crystallised from benzene and
acetone, it forms tablets, melts :at 148°, and is sparingly soluble in

light petroleum ; water converts it into the acid, and when heated

with aniline at 150° the anilide melting at 211—213° (Abstr., 1889,

1014) is produced. Dimethylparatoluidine (Hiibner, Annalen, 224,
336) is formed when phenylimidodiacetic acid is distilled.

•CH2CO
BipJienylhydantoin, NPh<^

N"PV.'
^^ prepared by dropping

phenylglycocinanilide (5 grams) into a solution of sodium (05 gram)
in absolute alcohol (12 grams), and adding carbonyl chloride

(4*5 grams) dissolved in benzene to the cooled mixture ; the product
is then shaken with water, and the oil which separates, probably the

salt XHPh-CO-CHa-NPh-COOEt, is converted into the hjdantoin by
means of concentrated aqueous potash ; on the addition of acid, it

separates as an oil, which subsequently solidifies. It crystallises

from alcohol in colourless plates, and melts at 139°.

Ethyl orthotoluidoacetafte (Ehrlich, Abstr., 1883, 593) is obtained

by heating ethyl chloracetate with orthotoluidine for \\ hours on
the water-bath ; it is a colourless oil, boiling at 281° (746 mm.), and
having a sp. gr. of 1'058 at 20°/20°. When tolylglycocinetoluidide

(Ehrlich, loc. cit.) is distilled, orthoditolylcarbamide is formed. If

dissolved in benzene and treated with a solution of carbonyl chloride

(2 mols.) in the same solvent, a white precipitate separates. On
heating this at 170—175° for three hours, and then dis-tilling in a

current of steam, a residue is left, which is insoluble in alcohol and
ether ; when this is dissolved in chloroform and precipitated with ether,

orthoditolylhydantom is obtained as a colourless, crystalline powder,
melting at 2'' -275°,

AcetylGrthotolylglycocine,,CGH.iMe'l^Ac'C'H.2'COO'H., is formed when
orthotolyglycocine (5 grams) is heated with acetic anhydride

(4 grams) for two hours, in a reflux apparatus on an oil-bath at 180°

;

it crystallises from dilute alcohol in colourless, elongated tables, melts

at 210—212°, and is sparingly soluble in cold ether, and in hot and
cold water, readily in hot 50 per cent, alcohol and glacial acetic acid.

Diorthotolyl-a^-diketopiperazine (Abstr., 1889, 1012) is produced
by heating orthotolylglycocine with acetic anhydride for four hours^

at 138°. It is not attacked by zinc and hydrochloric acid, by sodium
amalgam and acetic acid, or by alcoholic ammonia at 150°, but it is
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converted into orthotoljlglycociue when treated with a solution of
sodium in amyl alcohol.

Ammoniujn orthotolijliinidodiacetate, C6H4Me'X(CH2*COONH4).,, is

obtained by saturating" an alcoholic solution of the acid with ammonia
;

it melts at 158—160° with the evolution of ammonia and alcohol,

and is readily soluble in water, sparingly in cold alcohol, but
readily so in the hot liquid.

Orthotolylimidodiacetamide, C6H4Me*]Sr(CH2-CONH2)2, is formed
when the acid is dissolved in aqueous ammonia, and the solution

evaporated; it forms white, lustrous leaflets, melts at 163—164°, and
is sparingly soluble in cold water and alcohol, readily so in the hc"*

liquids, as well as in ether.

Orthotolylimidodiacetimide, CeHiMe'N^^ppT-^^p^^N'H, is produced

by heating ammonium orthotolylimidodiacetate in an oil-bath at
165° for 4—5 hours ; it crystallises from alcohol in white, lustrous

piisms, melts at 145—146°, and is sparingly soluble in water and
ether. A. R. L.

Paratolylglycocine and its Derivatives. By C. A. Bischoff
and A. HAUSDoiiFP]R (/>er., 25, 2280—2290) —Ethyl paratoluidoacetate

(Meyer, this Journal, 1176, i, 402) is prepared by heating ethyl

chloracetate (100 grams) with paratoluidine (175 grams) for an hour
on the water-lDath ; it crystallises in the asymmetric system, a : 6 : c =
0-3878 : 1 : 0-2595.

Schwebel {Ber., 10, 2407) described a compound melting at

166—168° as paratolylglycocine, which he obtained by Meyer's
method (loc. cit.) ; later Schwebel (Inaug. Diss., Berlin, 1878) isolated

an isomeride melting at 118—119°, wliich lie supposed to be ortho-

tolylglycocine. Meyer, however, subsequently showed (Ber., 14,

1323) that the latter was not orthotolylglycocine ; he considered the

compound of higher melting point to be paratolylglycocine, and
that of lower melting point to be a polymeride (see below).

Various observers have from time to time noted the abnormal beha-

viour of the so-called paratolylglycociue (compare, for example,

Heumann, Abstr., 1891, 928). The authors now find that when the

above described ethyl salt is treated with concentrated aqueous [»otash,

and the solution cautiously neutralised, the compound meltmg at

118—119° is precipitated; it gives the indigo reaction on heatmg it

with potassium hydroxide at 300°, and is accordingly the true

paratolylglycocine. The so-called paratolylglycocine melting at

166—168" is obtained when chloracetic acid (25 grams) and para-

toluidine (57*5 grams) are suspended in water (800 c.c), and the

mixture boiled in a reflux apparatus for three hours ; it is recrystal-

lised from water, and a certain quantity of paratolylglycocine may
be isolated from the aqueous mother liquor. The compound does not

give the indigo reaction, but when it is heated with sodium carbonate

solution, paratoluidine separates, and paratolylimidodiacetic acid (see

below) can be isolated from the alkaline solution; it has, therefore,

the constitution, C6H4Me-N<j^^'.^QQ,jj^jj
.^ jj -j^j-^,

assigned by
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Meyor to the true pnratolylo^lycocine (see above). It also gives para^
tolylimidodiacetw ditoluide, CfiH4Me-N(CH2'CO'NH-C6H4Me)i,, melting
at 213—215°, when heated with paratoluidine at 200°.

Parafolyllmidodiacetic acid^ C6H4Me-N(CB2-COOH)2, is prepared
bylieating together on the water-bath paratolylglycocine (10 grams),
ciiloracetic acid (6 grams), and anhydrous sodium carbonate (10 grams),
in aqueous solution. On adding concentrated hydrochloric acid to

the hot solution until the precipitate at first produced redissolves,

and allowing it to cool, the compound separates in lustrous needles. It

loses water at I' '0°, and melts completely at 120°
; it is soluble in most

solvents except light petroleum, and its crystals contain 4 mol. HoO.
Paratolylglycocine, when treated with acetic anhydride, gives the

acetyl derivative described by Paal and Otten (Abstr., 1890, 1415).
The compounds previously obtained by the authors (Abstr., 1890,
1284) by the action of acetic anhydride on the supposed paratolyl-

glycocine (ra. p. 166— 168°) are now found to be acetylparatoluidine

(m. p. 147°) and paratolylimidodiacetic monamide (m. p. 222°),

Diparatolyl-a-z-diketopiperazine, melting at 254—255° (Abenius,
Abstr., 1890, 269), is obtained, together with diparafolyl-oil-diketo-

piperazine, on heating paratolylglycocine; the ^-compound is separ-

ated from the a'y-componnd by means of its greater solubility in

alcohol ; it melts at 185°, and gives paratolylimidodiacetic monotolu-
idide (Abstr., 1890, 1285) on treatment with alcoholic potash, and

the amide, ^^^^^^^'^ ^nu\nQ.^i^.n rj-\j ^ identical with the

compound previously described as paratolylglycinimide (Abstr., 1890,

1284j, on boiling with alcoholic ammonia.

Diparatolylhydantom, C6H4Me-N< ^ I is obtained
UU • JN 'UeHiMe

when paratolylglycocine toluidide (5 grams) is treated with a 20 per
cent, solution of carbonyl chloride (25 grams), and the mixture
heated at 140° for an hour; when the residue left on evaporating the
solvent is crystallised from alcohol, the pure compound is obtained in
colourless leaflets melting at 175"; it is sparingly soluble in light
petroleum, but readily so in other solvents.

Chloracetyljparatolylglycocine toluidide,

C6H4Me-N(CO-CH2Cl)-CH2-CO-N-H-C6H4Me,

is produced on mixing paratolylglycocine toluidide dissolved in benz-
ene with Rn equal weight of chloiacetic chloride; it forms slender,
white needles, melts at 158°, and is readily soluble in alcohol, but
insoluble in light petroleum. A. R. L.

Derivatives of a-Amidopropionic Acid. By C. A. Bischoff
and A. Hausdorfer {Ber., 25, 2298—2313).—Of the three diphenyl-
a7-dimethyl-/ic-diketopiperazines (Nastvogel, Abstr., 1890, 1160),
that melting at 183*5° is, in accordance with BischofF's scheme for
distinguishing the geometrically isomeric substituted succinic acids,

the para-modification, and that melting at 172—173° the anti-modifi-
cation, since the former is convertible into the latter (he. cit. ; see
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also below). When a-bromopropaiiilide melting at 99° (45'6 grams)
is heated on the water-bath for four hours with potassium hydroxide
(11-2 gfams) dissolved in alcohol (200 c.c), cc-ethoxypropamtidej
NHPh-CO-CHMe-OEt, which crystallises in white, nodular aggre-
gates of needles and melts at 62—G3°, is obtained, together with the
above-mentioned para- and anti-diphenyldimethyldiketopiperazines.
When paiadiphenyl-a7-diraethyl-y3^-diketopiperazine (5 grams) is

boiled with 10 per cent, aqueous potash (150 c.c.) and the acid ob-
tained on acidifying the solution heated at 120°, antidiphenyl-
a7-dimethyl-(5^-diketopiperazine is formed, but Nastvogel's diphenyl-
dimethyldiketopiperazine melting at 144—146°, which is perhaps a
structural isomeride, is not present.

Uthyl oL-orthofoluidopropionate, C6H4Me*NH'CHMe'COOEt,is formed
on heating ethyl a-bi'omopropionate with orthotoluidine at 100°; it is a
yellowish oil of sp. gr. 1-047 at 20720°, and boils at 277—278°. The
corresponding acid has been described by Gerson (Abstr., 1887, 260) ;

the acetyl derivative, CeHiMe-NHAcCHMe-COOH, crystallises in
white leaflets, and melts at 177°.

Ethyl a- ><aratoluidopropio7iate crystallises in large tables, and melts

at 35°. The acid obtained from it by hydrolysis with potash forms
silvery scales, melts at 158°, and is soluble in both acids and alkalis;

the acetyl derivative melts at 166°. When the acid is quickly dis-

tilled, it decomposes for the most part into acetylparatoluidine melt-

ing at 217° ; if, however, it is slowly heated at 200—210° in a current

of carbonic anhydride, or, better, with acetic anhydride, the portion of

the product insoluble in alkalis consists of two isomeric diparatulyl-

a-^-diketopiperazines, CcHiMe'lS<^^^^pjj^/r ^N'CeHiMe; of these, the

para-modi 6 cation crystallises in colourless, translucent needles, melts

at 248°, and is very easily soluble in chloroform, whilst the anti-

modification forms prisms, melts at 191— 195°, and is somewhat less

soluble in chloroform.

Ethyl a-naphthylidopropionate, obtained by heating ethyl a-bromo-
propionate with a-naphthylamine at 165°, crystallises from alcohol in

small, nodular crusts, and melts at 65*5°. The corresponding acid,

obtained by hydrolysing the ethyl salt with potash, as well as by
heating together a-bromopropionic acid, a-naphthylamine, and water,

crystallises from alcohol in small, luNtrous leaflets, and melts at

160—161°; on distilling it, ethyl-a-naphthylamine, boiling at 303**,

passes over.

Ethyl 13-naphthylidopropionate is produced, together with /3/3-di-

naphtiiylamine, when ethyl a-bromopropionate is heated at 165° for

two hours with y3-naphthylamine ; it crystallises in prisms, and melts

at 84°. jS-Napldhylido-oc-propionio acid is obtained from the ethyl

salt, and also by heating together a-bromopropionic acid, /:J-naphthyl-

amine, and water; it melts at 170— 171°, and is insoluble in cold

water, but soluble in hot alcohol. When the acid is distilled, ethyl-

/^-naphthylamine (see Bamberger and Miiller, Abstr., 1889, 888)
passes over at 307—310°. On boiling the acid with acetic anhydride,

the acetyl derivative meltinyfat 197—199° is obtained from the portion

soluble in alkali, whilst ji-dinaphthyl-x^i-dimethyl-^b-dilietopiperazme^
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CioH7-N"<^™y^^>N'-CioH„ melting at 269°, is isolated from the

portion insoluble in alkali. A. R. L.

Derivatives of a-Amidobutyric Acid. By C. A. Bischoff and
N. MiNTZ {Ber.^ 25, 2314—2325).—When a-anilidobntyric acid

(Duvillier, Abstr., 1881, 87) is quickly distilled, propylaniline passes

over. Acetaiiilidohulyric acid, NPhAcCHEt'COOH, is obtained when
a- anilidobutyric acid (5 grams) is heated in a reflux apparatus ou
the water-bath with acetic chloride (8 c.c.) ; the product is dissolved

in aqueous sodium carbonate, the solution extracted with ether and
acidified with hydrochloric acid, when the acid separates as a resinous

mass, but after remaining for a week in the cold it becomes crystal-

line. It separates slowly from its solution in benzene in prisms,

melts at 118°, is sparingly soluble in light petroleum and cold water,

but readily in hot water and most other solvents. The two diphenyl-

a^-diethyl-j^e-diketopiperazines melting at 26U° and 145°, which aie

described by Nastvogel (Abstr., 1890, 1160), may be distinguished

as the para- and anti-modifications respectively.

Ethyi oc-ortJwtoluidobutyrate, CsHiMe-NH-CHEt'COOEt, prepared
by heating orthotoluidine with ethyl a-bromobutyrate on the water-

bath for 4—5 hours, is a bright-yellow liquid of sp. gr. 1'019 at

20°/20°, boiling at 278". The corresponding acid forms long prisms

melting at 84°, gives an acetyl derivative, C6ri4Me'NAc-CHEt-COOH,
melting at 114—116°, and when distilled yields propylorthotoluidine

boiling at 230°.

Ethyl a-paratoluidohutyratfi, formed by heating paratoluidine wilh
ethyl a-bromobutyrate at 105°, boils at 2/8—280°, and has a sp. gr. at
20''/20° = 1"U11. The corresponding acid crystallises in leaflets, melts

at 153—156°, and gives propyl paratoluidine (Hori and Morley, Trans.,

1891, 35) on distillation; when heated with acetic anhydride in a
sealed tube at 160°, the acid yields an acetyl derivative melting at

149°, whilst from a portion of the product insoluble in alkali two
isomeric diparato]i/l-cc^/-diethyl-ftf)-diJ{etopiperazineSy melting at 256°

and 204—210° respectively, are isolated.

Ethyl ci-7iaphthyiidohutyrate, C,oH,-NH-CHEt-COOEt, produced by
heating ethyl a-bromobutyrate with a-naphthylamine at 165°, crystal-

lises from alcohol in white, silky needles melting at 80°. The corn-
sponding acid crystallises from dilute alcohol in small tablets, melts
at 126" with the evolution of gas, and, when heated at 200°, gives
po'opi/l a-7iaphthylamine^ boiling at 316—318°, the acetyl derivative of

which melts at 93—94°.
Ethyl fi-najphthylidobatyrate is obtained, together with ^-dinaphthyl-

amine (m. p. 172°), when eth) 1 a-bromobutyrate is heated with
/:^-naphthylamine at 165°

; it crystallises in prisms, melts at 69°, and
boils at 264° (43 mm.). The corresponding acid melts at 158°, and
when distilled yields propyl-j^-naphthylamine, boiling at 322—324°.

A. R.. L.

Anilidoisobutyric Acids. By C. A. Blschoff and N. Mintz
{Ber., 25, 2326—2334).—Ethyl anilidoisobutyrate, melting at 3U°
(Abstr., 1891, 828), is the /3-compound, NHPh-CHa'CHMe-COOEt,
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and not tlie a-derivative as stated ; its formation from aniline and
ethyl a-bromisobutvrHte is in harmony with Bischoff's dynamical
hypothesis (Abslr., 1890, 723). When the product of the action is

heated with potash in a current of steam, /:i-anilidoisobutyric acid
(Tiemann, Abstr., 1883, 1993) passes over, together with one-fifth of
its weight of the a-acid (see below), and can be separated by frac-

tional precipitation with hydrochloric acid. ^-Acetanilidoisohulyric
acid, NPhAc-CHa-CHMe-CbOH, melts at 174^. When y^-anilido-

isobutyric acid is distilled, aniline and a lactone melting at 120" are

formed ; the latter has one of the formulae NPh< ^ i or
^CO-CMe^-O

^p,^CH,-CHMe-CO. (.i>
^^^cO-CHMe-CHa'^'^-
cc-Anilidoisohutyric acid melts at 140—142°, and gives isopropyl-

aniline (Pictct and Crepitux, Abstr., 1888, 689) on distillation.

A. R. L.

TolTiidoisobutyric Acids. By C. A. Bischoff and N. Mintz
{Ber., 25, 2334—2345).—When orthotoluidine (250 grams) is heated
on the water-bath with ethyl a-bromisobutyrate (195 grams), and the
mixture subsequently heated at 150—160° for nine hours, the portion

of the product boiling between 250" and 295° solidifies on being
cooled, and separates from ether in asymmetrical crystals, a: h : c =
08623 : 1 : 0'5041, melting at 57°, and having the composition of an
ethyl orthotoluidoisobutyrate. When this compound is heated with
potash in a current of steam, two acids, melting at 60—62° and at

108—110° respectively, are isolated by fractional precipitation with
hydrochloric acid. The former is probably a-orthotoluidobutyric

acid ; the latter is the corresponding /:J-acid, and yields an acetyl

derivative, C6H4Me-XAc-CH2-CHMe-COOH, which melts at 219°, and
is sparingly soluble in hot ether. On distillation, orthotoluidine and

the lactone C6H4Me*N<[p^^p tt ,r\ ^CO, melting at 95°, are obtained.

When paratoluidine (260 grams) is heated at 160—170° for 10 hours
with ethyl a-bromisobutyrate, the portion of the product boilins: below
295° consists of a compound having the composition of an ethyl para-

toluidoisobutyrate, whilst the small portion boiling above 295° is the

lactone (m. p. 170°) described below. The ethyl salt solidifies on being

cooled, and crystallises from ether in monosymmetric crystals, a: b : c

= 0-81055 : 1 : 0-67955
; ft
= 79° 30' ; and melts at 36°. When treated

with potash in a current of steam, two acids are isolated on fractional

precipitation with hydrochloric acid. ji-Paratoluidoisobutyric acid

melts at 194— 196°, gives an acetyl derivative,

C6H4Me-NAc-CH2-CHMe-COOH,

melting at 206°, and decomposes on distillation into paratoluidine

and the lactone,

nTTivT xr^C^2 CHMe-CO ^__-_ ^^CHa-CHMe,. ^^
^«^*^^-^<C0.CHMe.CH..6 "" ^^^^^''^<CO'CU.,0>^^>

melting at 170°. a-Paratoluidoisolutync acid melts at 149— 150°, and
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on distillition isopropylparatoluidine (compare Hori and Morley,
Trans., 1891, 34) passes over at 230—231°. It yields an acetyl de-

rivative melting at 144—146°. A. R. L.

Synthesis of Unsaturatsd Nitriles. By E. Fiquet {Bull 8oc.

Chim. [3], 7, 11— 13).—A mixture of benzaldehyde with cyanacetic

acid in molecular proportion is heated at 180°, and the crystalline

mass which forms on coolino^ is treated with alcohol. The product,

henzylidenecyan acetic o.cid, 010117^02, melts at 180°. It does not com-
bine with bromine, and, when treated with potassium hydroxide, yields

benzaldehyde and potassium acetate and carbonate, with evolution of

ammonia ; if heated above its meltino^ point, it gives off carbonic

anhydride and yields cinnamonitrile, distilling at 252—254°. From
these reactions, the author infers that benzylidenecyanacetic acid has
the constitution CHPh:C(CN)-COOH, which the determination of

the molecular weight by Raoult's method confirms. Metatoluic,

cinnamic, and acetic aldehydes yield analogous compounds.
This acid differs from its isomeride described by Carrick (Abstr.,

1890, 1270; this vol., p. 108^), in that the latter has entirely different

reactions. T. G. N.

Xylenedisulphonic Acids. By E. Pfa:nnenstill (/. pr. Chem.

[2], 46, 152—157).—Metaxylenelisulphonic acid [Mes : (S03H)o =
1:3:2:4] was prepared by Wischin (Abstr., 1891, 73) by the direct

snlphonation of metaxylene. The author has prepared it from crys-

talline metaxylenesulphonic acid [Mcg : SO3H = 1 : 3 : 4] by heating

it (3 parts) with chlorosulphuric acid (4 parts) at 150°, neutralising

it with chalk, converting it into potassium salt, and then into the
disulphonic chloride in the usual manner. The acid is obtained on
heating the disulphonic chloride with water in a sealed tube at 140°.

The potassium (with 2 mo Is. H2O), sodium (with 3 mols. H.^O),

ammonium, barium (with 3 mols. H2O), lead (with 3 mols. H^O),
onagnesium, zinc, cadmiuvi, and copper salts were prepared. The ethyl

salt crystallises in laminae, and is nearly insoluble in water, but
soluble in alcohol. The disulphonic chloride melts at 129°, and the
amide at 249°. The dihydroxymetaxylene obtained by fusing the

potassium salt with potassium hydioxide melts at 149—150°

(Wischen, loc. cit.).

Metaxylenedisulphonic acid [Mcs : (S03H)2 = 1:3:2:5], cor-

responding with the uncrystallisable metaxylenesulphonic acid

(Me2 : SO.H = 1:3:2*; this Journal, 1877, ii, 6Ul), is prepared from
crude xylene by shaking it with strong sulphuric acid, which dissolves

the meta- and ortho-xylene ; after separating^ the cry stall!sable acid as

far as possible, the sulphuric acid mother liquor, containing the un-
crystallisable acid, is neutralised with barium hydroxide, and the

barium salt further sulphonated with chlorosulphuric acid as above
;

the product is then treated with ether, whereby the metaxylene-
disulphonic chlorides may be separated, the crystalline variet}^ being
less soluble. The acid crystallises in needles, and its potassium,

harium, and lead salts are easily soluble and easily crystallised. The
chloride is a brown, viscid oil which does not crystallise. The amide
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is mnre soluble in water than that of the crystalline acid, and melts
at 210°.

OiiJioxylevedisuIpJwnic acid can be prepared in a similar raanner •

it could not be crystalHsed. The pofassium salt, with x mols. HoO,
the barium salt, with 3 mols. H,0, and the lead salt, with 3 mols.
H2O, were prepared.

The disulphnnic chloride crystallises in prisms, melts at 79°, and
dissolves in ether, chloroform, and carbon bisulphide. The amide
melts at 239°, and is sparino^ly soluble in water. The correspond-
incr dihydroxyorthoxylene was prepared, but its constitution was not
settled ; 4 : 6 is the most probable orientation of the sulphonic
groups in the sulphonic acid.

A paraxylenedisulphonic acid has been prepared by Holmes
(Abstr., 1891, 1374) ; it agrees in the main with that prepared by
the author, who, however, finds that the disulphonic chloride melts at
74—75° (not 72—74°), that the amide melts at 250"" (not 2P4°), and
that the barium salt crystallises with 3 mols. H2O. A. Gr. B.

Nitro-i3-naphthols. By F. Gaess (J. pr. Chem. [2], 46, 160).—
By a printer's error, the orientation of the nitro-^-naphthcls described
in the author's last paper (this vol., p. 1229), was wrongly ^iven

;

" 1'
: 2'-nitronaphthol " should read " 1'

: 2-nitronaphthol," and
"2

: 2'-nitrona,phthol " should read "3'
: 2-nitronaphthol."

A. G. B.

Derivatives of Naphthylglycocines. By C. A. Bischoff and
A. Hausdorfer (Ber., 25, 2290—2298).—Ethyl a-naphthylido-

acetate, CioH7*NH-CH2'COOEt, is prepared by heating ethyl chlor-

acetftte (50 grams) and a-naphthylamine (99 grams) with anhydrous
sodium carbonate (45 grams) in a reflux apparatus, adding water,

extracting with ether, and fractionating under diminished pressure

;

it is a yellowish oil, insoluble in water, but miscible with alcohol ; it

boils at 244° (5 mm.).
oi-Naphthylglycocine-oL-iiajphthylidoacetic acid^

C,oH7-NH-CH2-CO-N(C,oH7)-CH2-COOH,

is obtained when a-dinaphthyl-a^-diketopiperazine (Abstr., 1890,

1309) is heated with alcoholic potash ;
it decomposes easily, melts at

180°, and is sparingly soluble in cold water and light petroleum,

readily in ether and hot alcohol. Acetyl-a-naphthylglycocine (Forte,

Abstr., 1890, 901) is prepared from a-naphthylglycocine and acetic

chloride at the ordinary temperature.

The compound obtained by heating a-naphthylglycocine at 273**

melts at 275° ; it is not a piperazine derivative, but has, perhaps, the

constitution (C,nH7-NHCHo-CO)20 ; it gives a-naphthylglycocine on
heating with sodium and amyl alcohol.

OL-Naphthylglyrocinenaphthylide, CoHi-NH'CHa'CO'NH-CioHT, is

prepared by heating a-uaphthylglycocme with a-naphthylamine in

molecular proportion in an oil-bath at 200°, removing the resinous

bye- products by treatment with boiling ether, and crystallising the
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residue from alcohol. It forms small needles, melfcs at 160°, is in-

soluble in cold etlier. and ^ives a-dinapbthyl-a7-diketopiperazine (loc.

elf.) when treated with sodium ethoxide and ethyl cbloracetate.

Ethyl /3-naphtbylidoqcetate, prepared in the same way as the

a-compound, melts at 88°, and ^ives /3-napbtbylorlycocine wben heated
with alcobnlic potash for 12 hours on the water-hatb.

/3-Dinaphtbyl-a7-diketopiperazine, when fused with potasb, yields

/3-nRpbthylerlycocine, and, wben dissolved in glacial acetic acid and
treated with pofassium nitrite, it gives a compoand, CiiHi8N202,

meU.ing above 860°.

Acetijl-ft-nnphfhylqlycoc'np, CinH7'NAc'CH2*COOH, is obfaincd by
heating /3-napV'thylu:lycocine with acetic anhydride at 150° ; it crys-

tallises in needles, melts at 172°, and is readily soluble in aloobol, but
only sparingly so in benzene. A. R. L.

Derivatives of a- and ^-Naphthylidoisobutyric Acids, &c.
By C. A. BiyciiOFF and N. Mintz (Ber., 25, 2'?,4^h—2?>r^4^).—Ethyl
a-naphthyl-B-amidoUohuttirate. CoH^-NH-CHa-CHMe'COOEt, is thus
prepared :—Ethyl a-bromisobutyrate (100 grams), a-napbthylamine
(73*3 grams), and anhydrous sodium carbonate (27*2 grams) are

heated together at 175—200°, the solid product is extracted with
ether, and the extract distilled ; the portion passing over between
200° and 220° under a pressure of 15 mm. solidifies, and can be

crystallised from alcohol, when it forms rhombic tables melting at

76*5°. The correspondine (^cid obtained on hydrolysing the salt with
potash, and also by boiling a, mixture of a-bromisobntyric acid

(50 grams), a-naphthylamine (86 grams), and water (1 litre), crystal-

lises from alcohol in six-sided tables, melts at 146°, and is almost
insoluble in water; on distillaH'on, a-naphthylamine and a luctonej

melting at 107°, are isolated. The acetyl derivative,

CioH^-NAc-CsHe-COOH,
melts at 216°.

Ethyl /S-naphtJiyl-^-amidoisohutyrate, CioH^-NH-CHa'CHMe-COOEt,
prepared by heating a mixture of ethyl a-bromobutyrate (200 grams),
/3-naphthylamine (146 grams), and anhydrous sodium carbonate

(54 grams) for five hour^ at 170°, is isolated from the portion of the
product passing over at 215—235° (11 mm.), which solidifies and crys-

tallises from alcohol in translucent truncated prisms, and melts at 58°.

When the ethyl salt is hydrolysed in the usual manner, there is

some difficulty in isolnting the acid ; this is best prepared in the

same way as the acid derived from a-naphthylamine (see above) from
a-bromisobutyric acid. /3-naphthylamine, and water. It crystallises

from alcohol in leaflets, melts at 188°, and is almost insoluble in

water ;
it gives an acetyl derivative, CioHT'NAcCsHe'COOH, which

melts at 188°, and is sparingly soluble in water.

13-Anilidopropionic acid (phenyl- (3- alanine). NHPh'C-.Hi'COOH, is

obtained when /3-iodopropionic acid (20 grams), aniline (19 grams),
and water (20 c.c) are heated together in a reflux apparatus ; after

warming with dilute hydrochloric acid, the liquid is rendered

alkaline, and a current of steam driven through the solution j on now
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addin;? liydrooblorlc acid, an oil separates, which, when dissolved in

ether, slowly deposits crystals. These, after reorjstallisation from a
mixture of chloroform and liorht petroleum, form lustrous leaflets

which melt at 59—60°, and decompose with the evolution of aniline
if heated above their melting' point.

[^Faratoluidopropionic acid (paratolyl-^-alanine),

C6H4Me-NH-C2H,-COOH,
melts at 86°. A. R. L.

The Camphor Group. By U. Alvisi (Onzzetfa, 22, i, 265—
275).—An atterant made to prepare a cyanhydrin from camphor w^aa

nnsnccessfnl, hydrogen cyanide having" no action on camphor either

at the ordinarv temperature or at 60— 80°, or even when in the

nascent condition. The monobromocamphor, melting at 144°, pre-

pared by Cazeneuve (Abstr., 1889, 1204) by the action of hypo-
bromous acid on camphor could not be isolated, the product of the
reaction after purification containing 6 to 11 per cent, of bromine.

On boiling a-dibromocamphor with concentrated aqueous potash, it

is in great part converted into the monobromocamphor melting at 76°.

It further appears that in the conversion of a-d'bromocamphor into

monobromocamphor by heating it with potassium permanganate in

alkaline solution, the action of the permanganate is quite secondary,

being limited to the formation of some resiuons and other bye-

products.

On treating dibromocamphor (1 mol.) with phenylhydraz'ne

(2 mols.), the product consists of the hydra/one, NoH.Ph'doHuiNzHPh,
monobromocamphor, ammonium bromide, aniline hydrobromide,

phenylhydrazine hydrobromide, benzene, and nitrogen.

S. B. A. A.

Methyl Camphocarboxylates, Methylcamphor, and Azo-
derivatives of Cyanocamphor. Bv J. Minguin (Cnmpt. rtnd.,

115, 120—122).

—

Benzeveazocijanocamplwr, C;8Hi4<i , is

obtained by adding a solution of cyanocamphor in alcoholic potash

gradually and with constant agitition to a solution of diazobenzene

chloride cooled to 0°. It forms a yellow, viscous product, which
afterwards solidifies, and crystallises from ether in small, yellow

needles that melt with decomposition at 155°. It is only slightly

soluble in ether, rather more soluble in alcohol, and very soluble in

cold benzene.
Orthotolueneazocyayiocamphor, CinHuO-(CN)*N2*C7H7, is obtained in

a similar manner, and forms small, yellow needles, which melt with

decomposition at 140°. It is more soluble in ether than its lower

homologue, and is very soluble in cold benzene.

Paratolueneazocyanocamphor is obtained in a similar manner, and

has similar properties. It melts at 187°, and in solubility is inter-

mediate between the two preceding compounds.

When these derivatives are boiled with alcoholic potash for a few

minutes, and the liquid is diluted and acidified with sulphuric acid,
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a bulky precipitate separates. If it should at first be gelatinous, it

is redissolved in sodium carbonate solution, and reprecipitated with
sulphuric acid. When dried in a vacuum over sulphuric acid, they
are all light, yellowish bodies, very soluble in cold ether, alcohol, and
benzene, from which, however, they cannot be crvstallised.

The azobenzeiie derivative has the empirical formula ConH-^sOaNs,

and is a monobasic acid ; its sodium salt separates from alcohol in

yellowish, nacreous plates, and its silver salt rapidly becomes brown
when exposed to light. C. H. B.

Alkylcyanocamphors and Alkyl Benzeneazocamphocarb-
oxylates. By A. Haller (Compt. rend., 115, 97—100).—Methyl
methylcamphocarboxylate, when heated with hydrochloric acid, does

not decompose even at 150°, but the cyanoalkylcamphors, in contact

with hydrochloric acid, decompose to a considerable extent even in

the cold, yielding cyanocamphor and alkyl chlorides. If the mixture
is heated, camphocarboxylic acid is formed, and this in its turn yields

camphor and carbonic anhydride.

Alcoholic solution of hydrogen chloride acts in the same way as

the aqueous acid, and sulphuric -acid acts even more rapidly than
hydrochloric acid, the products being cyanocamphor and probably
alkyl sulphates.

It seems necessary therefore to assume that the constitution of

the alkyl cjanocamphors is represented by one of the following

formulae :

—

(1.) CJI.k'J;^^^. (2.) C.H,.<g^2.

It would seem that cyanocamphor is taatomeric, and the radicle

substituted for the hydrogen attaches itself to either the cyanogen
group or the CO group, according to its nature.

Minguin has shown (preceding abstract) that the alkyl campho-
carboxylates react with diazochlorides, and yield azo-derivatives.

p XT
IST 'P TT

Methyl henzeneazocamjpTiocarhoxylate^ I ^C<^ /, is ob-
00 COOMe

tained by the action of diazobenzene chloride on methyl campho-
carboxylate previously mixed with a solution of sodium in methyl
alcohol. It separates as a viscous precipitate, which is dissolved in

ether, and the ether is evaporated, when the residue gradually
solidifies.

It crystallises from alcohol in beautiful, brilliant, yellow crystals,

soluble in alcohol, ether, benzene, or toluene, less soluble in light

petroleum, insoluble in alkalis. The crystals melt at 78°. When
boiled with alcoholic potash, an acid is obtained which does not
crystallise distinctly, and is very difficult to obtain pure. Hydro-
chloric and sulphuric acids yield yellow, uncrystallisable products.

Ethyl henzeneazocamphocarhoxylate is obtained in a similar manner.
It melts at 655°, and resembles the methyl salt in its general

properties. C. H. B.



I

ORGANIC CHEMISTRY. 1345

Action of Potassium Hypobromite on the Amide of Camph-
Olic Acid. By G. Ekrera (Gazzetta, 22, i, 205—226).—GamphoUc
acid, CgtLn'COOH, is best prepared by heating a solution of camphor
(500 grams) in benzene (250 grams) in an iron cylinder to the boiling
point, gi-adiially adding metallic sodium (38 grams), distilling off the
irmzene at 180°, and heating the residual mass at 280° for 24 hours.
The brown, viscous product is treated with hot water, shaken with
ether, and the aqueous liquid acidified with hydrochloric acid and
distille'i. The yield is about 20 per cent, of pure acid. The amu/e,
CgHn'CONH,,, is prepared by heating the acid chloride with aqueous
ammonia. It is separated from a small quantity of nitrile, which
accompanies it, by distilling the mixture with water, the nitrile pass-
ing over with the steam. The amide crystallises from light petroleum
in colourless, brilliant prisms, melts at 79—80"^, dissolves rc-adily iu
boiling water, separating from the solution, on cooling, in long, silky
needles; it is freely soluble in alcohol and benzene. It strongly
resists the action of bases, and is only converted into the acid with
difficulty by prolonged boiling w^ith potash. The change is readily
effetrted, however, by heating it with dilute hydrochloric acid in a
closed tube at 180°. On heating it with phosphoric anhydride, it

yields the corresponding nitrile.

The nitrile, CgHn'CN, is a colourless solid resembling camphor in
appearance and odour, it melts at 72— 73°, boils at 217—219", and
volatilises in a current of steam. It is insoluble in water, but very
freely soluble in other solvents. It powerfully resists the action of

bases, but is converted into campholic acid under the same conditions
as the amide. When heated in alkaline solution at 40° with hydro-
gen peroxide, it is very paitially converted into the amide. On
reducing it with sodium in alcoholic solution, the corresponding
amine, campholamine, CiaHn'CHv'NIIa, is obtained.

Gamphohjl isocyayiate is prepared by dissolving campholamide
in bromine (1 mol.), adding a 10 per cent, solution of potash until

the liquid is decolorised, and repeatedly distilling in steam. It is a

light, colourless liquid, which has the characteristic properties of the
isoryanates, with the exception of the odour.

BicanipJiolylcarhamide^ (30(NH'C9Hi7)2.—This is the composition of

the non-volatile residue, obtained in the preparation of the preceding
compound ; it may also be prepared by treating that substance with
potash. It crystallises from alcohol in long, brilliant, flattened

needles containing 1 mol. of alcohol, which they lose on exposure to

the air, becoming dull and opaque. It melts at 220—221° and readily

sublimes, boiling with decomposition at a slightly higher tem-
perature. It is insoluble in water, but freely soluble in hot benzene.

When heated in a closed tube at 150° with dilute hydrochloric acid,

the product is a substance free from nitrogen. On heating it with
water at 200°, the product probably consists of camphoiyhimine.

Mtinocampholyharhamide, NHz'CO'NH'CsHn, prepared by the action

of ammonia on campholyl isocyanate, crystallises from water and light

petroleum in long, thin needles, melts at 116—117°, and dissolves

freely in alcohol and benzene, but only sparingly in cold water or light

petroleum.

YOL. LXiI. 4 X
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Campholylamine, CoHn'NHj.—On passing a current of hydrogen
cliloride through a mixture of campholjl isoeyanate with a little light

jietroleum, a mass of crystals of an unstable additive compound
separates ; on adding water and gently heating, an energetic reacfion

takes place, the crystals disappear, and the liquid separates into two
layers, of which the lower contains campholylamine hydrochloride.

The free base is a colourless, waxy solid, resembling camphor in

appearance, and having an ammoniacal and alliaceous odour; it boils

at 174°, and has powerful basic properties. Its hydrochloride crystal-

lises in large tabular prisms, very soluble in water. S. B. A. A.

Note.—The author applies the term " campholyl," to the radicle of

the series containing 9 carbon atoms, next below and homologous
with the campholic series.

Function of Camphoric Acid. By A. Haller (Compt. rend.,

114, 1516—1520).—The action of hydrogen chloride on a solution

of camplioric acid in methyl alcohol yields a mixture of methyl
camphorates in proportions which vary with the conditions. Methyl
hydrogen camphorate crystallises from a mixture of ether and light

petroleum in large crystals, frequently lozenge-shaped, soluble in

alcohol, benzene, toluene, and light petroleum, also in alkali hydrox-
ides and carbonates. Methyl cawphorate is a thick, oily liquid, which
boils at 146—150° under a pressure of 10 mm., and at 175° under a
pressure of 65 mm. It can also be prepared by heating in sealed

tubes at 100° a mixture of methyl hydrogen camphorate, sodium
methoxide, and methyl iodide. When treated with an equivalent
quantity of alcoholic potash, it yields the potassium salt of the
methyl hydrogen camphorate of saponification. The methyl hydrogen
camphorate obtained by direct ethet-ification seems to differ from that
obtained by saponification. Their melting points and rotatory powers
are as follows :

—

Melting point. Specific rotatory power.

Methyl hydrogen camphorate of

etherification 75—76° [ajo = +51-52°
Methyl hydrogen camphorate of

saponification 85—86° [a]D = +43*55°
Methyl camphorate [aj^ — + 44-40°

All these ethereal salts on saponification yield camphoric acid.

When methyl hydrogen camphorate obtained by etherification is

heated with phenylhydrazine in sealed tubes at 150— 160°, it yields a
compound which crystallises from a mixture of ether and light petr-

oleum, and is purified by crystallisation ; this melts at 119°, has a mole-
cular rotatory power [a]u = +16-41°, and has the composition of a
pyrazolone corresponding with camphoric acid. It has, however, none
of the properties of the pyrazolones, is insoluble in alkalis, and gives no
coloration with ferric chloride. In function and constitution, it is ana-

logous to the phthalylphenylhydrazine and succinylphenyl hydrazine
obtained by Hotte by the action of phthalic and succinic anhydrides re-

spectively on phenylhydrazine. It would seem, therefore, that camph-
oric acid is dicarboxylic, and has the constitution C8Hi4(COOH)2. This
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view is supported by the fact that the compound in qa9stioQ can be ob-
tained by the direct action of camphoric anhydride on pheaylhydt-azine
(Friedel and Combas). Methyl camphorate has nj action on phenyl-
hydrazine at 100°, anl, although there is an action at 150—160'', no
definite priiducts were isolated.

Methyl hvdrogen camphorate, when gently heated with benzoic
chloride, yields benzoic acid and camphoric anhydride, and in this

respect behaves like camphoric acid. Methyl hydrogen camphorate,
when dissolved in sodium hydroxide and treated with excess of benzoic
chloride, yields a highly refractive liquid, which has the composition
C18H2-O4, boils at 270—315° under a pressure of 80 mm., and is in-

soluble in alkalis. - C. H. B.

Consbitution of Camphoric Acid. By A. Haller {Gompt. rend.,

115, 19—21 ; compare preceding abstract).—When methyl hydrogen
camphorate, obtained by etlierification, is heated with a molecular
proportion of phenylcarbimide at a temperature not exceeding 100",

it yields carbonic anhydride, diphenylcarbamide, and a product which
dissolves in a mixture of ether and light petroleum, and crystallises

in slender, white needles, soluble in alcohol, ether, benzene, and
toluene, but insoluble in water or in alkalis. It melts at 78—79°, and
its molecular rotatory power is [aju = +49° 20'. It has the com-
position C22H34O7, and its molecular weight, as determined by Raoult's

method, in acetic acid solution, is 410. It seems, therefore, that no
nrethane is formed, and the phenylcarbimide acts simply as a de-

hydrating agent. It is noteworthy that methyl hydrogen phthalate

and methyl hydrogen succinate, when heated with phenylcarbimide,
yield phthalimide and succinimide respectively.

Methyl hydrogen camphorate, obtained by saponification (loc. cit.),

when heated with phenylcarbimide under similar conditions, also

yields a compound C22H3JO7, which crystallises from light petroleum
in a radiated mass, and from alcohol in radiating groups of needles.

It is soluble in ether and benzene, less soluble in light petroleum,

insoluble in cold alkalis, melts at 62°, and has a molecular rotatory

power \_oc~\d = +81° 27'. The other products are carbonic anhydride
and diphenylcarbamide, and it follows 1 hat the general nature of the

reaction is the same as v/ith methyl hydrogen camphorate obtained by
etherification. It is impossible, therefore, to assume that the two
isomerides have different functions. C H. B.

Essential Oils. By Schimmkl (Zeit. anal. Chem., 31, 357—358).—Oil of Lavender.—The true oil contains no camphor, and but traces

of substances of low boiling point. Cineole, which occurs in con-

siderable proportions in oil of Lavandula spica, is likewise absent

from the true oil, the chief constituents of which are an alcohol,

CioHigO, identical with Semmler's linalool (Abstr., 1891, 540), and its

acetate. The alcohol boils at 197—199^ has a sp. gr. of 0869 at 20°,

and in a 100-mm. tube rotates the plane of polarised light through
— 10^35' ; the refractive index for D is 1*64. [In nnother part of the

paper the sp. gr. of pure linalool is stated to be 878 at 15'', and its

optical rotating power as +2°.] Heated with dehydrntng agonts, it

4x2
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yields dipentene and tt^rpinciie, also other products. On oxidation, it

yields geranaldehyde (" citral "), whose sp. gr. is 8972 (Abstr., 1891,

589, where it is misprinted 1972) ; refractive index 1*490. Geran-
aldehyde is converted by dehydrating agents into cymene. Linalool

absorbs 4 atoms of bromine ; with hydrogen chloride it yields a liquid

of the composition C10H18CI2. Acid anhydrides produce the corre-

sponding ethers, which are substances of agreeable odour. The acetate

occurs to the extent of 40 per cent, in oil of bergamot, and has the

characteristic odour of that oil.

Thorns' method of valuing oil of cloves (this vol., p. 250) affords

results agreeing within 1 per cent. On the other hand, Panajotow's
proposal for the detection of geranium oil in oil of rose, by means of a
magenta solution decolorised by sulphurous acid, is useless.

M. J. S.

Isomerism in the Limonene Series. By 0. Wallach (Annalen,

270, 171—ly6).

—

Benzoyllimo7wne nitrosochloride, CnH2nN02Cl, is

slowly formed when a-limonene nitrosochloride is treated with benzoic

chloride in ethereal solution at the ordinary temperature ; it separates

from ethyl acetate in rhombic crystals, and is only sparingly soluble

in ether. This compound exists in two optically active modifications,

corresponding with the two a-limonene nitrosochlorides ; both forms
melt at 109—110", and have a specific rotatory power [ajn = + 101 '8°.

When equal quantities of the dextrorotatory and Inevorotatory com-
pounds are dissolved in ethyl acetate, the inactive dipentene derivative

is deposited in crystals on evaporating; this substance melts at 90°,

and is much more readily soluble than the two active modifications.

y3-Limonene nitrosochloride yields a benzoyl derivative, which is

identical with that obtained from the a-compound.
Benzoylhydrochlorocarvoxime, CnHaoNOgCl (m. p. 114—115°),

prepared from dextrorotatory hydrochlorocarvoxime, has a specific

rotatory power [a]D = — 10*58°; the benzoyl derivative of the
corresponding leevorotatory compound has a specific rotatory power
[a]jj = 9'92° ; it is evident, therefore, that these compounds are not
identical, but isomeric with the benzoyl derivatives of the limonene
nitrosochlorides.

The two limonenenitrolanilides prepared from a-limonene nitroso-

chloride are identical in properties with the corresponding compounds
obtained from /^-limonene nitrosochloride.

a-Limonenenitrolanilide forms monosymmetric crystals, melts at

112—113", and exists in two modifications having specific rotatory
powers [a]D = +10l*75° to 102-62°. The m^r050-derivative,

NO-CioHie-NPh-NO,

prepared by treating a-]imonenenitrolanilide with sodium nitrite and
acetic acid, separates from hot alcohol in colourless crystals, melts at

142°, and is soluble in about 10 parts of ether or benzene, but only
sparingly in cold glacial acetic acid ; it exists in two optically active

modifications, [aj^ = +46-20° to 47*82°, corresponding with the two
optically active a-nitrolanilides, and by combining equal quantities of

the two substances a-nitrosodipenienenitrolanilide is obtained in well-

defined crystals, which melt at 147° with decomposition.
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^-Limoncnenitro^anilide crystallises in moss-like needles, melts at
153°, and is readily soluble in chloioform, alcohol, and hot benzene,
but only sparingly in ether, and insoluble in light petroleum; its

specific rotatory power is [ajn = +87-17° to 8^-39°. The nitroso-

derivative separates from hot alcohol in yellowish prisms, and melts
at 136° with decomposition; it exists in two optically active modifica-
tions which when combined form an inactive compound melting at

The above experiments seem to prove that a- and /3-limonene nitroso-
chloride are chemically identical, but whether this is true or not in
the case of the a- and /3-nitrolanilides is an open question. In the
first place, it has not yet been found possible to convert one nitrol-

anilide into the other ; the basicity of the two compounds is widely
different, the a-anilide being precipitated from its solution in acetic

acid on the addition of water, whilst the (8-compound remains in

solution in the form of its acetate. Both compounds undergo decom-
position on heating ; the a-anilide yields aniline and carvoxime,
whereas the /3-compound gives aniline and a substance which has a
distinct isonitrile-like odour. When dextrorotatory a-limonenenitrol-

anilide is treated with hydrogen chloride in methyl alcoholic solution

and, after keeping for some days, the solvent is evaporated, a crys-

talline powder is left; this, after having been washed with ammonia
and recrystallised from alcohol, melts at 115°, and is very similar to

hydrochlorolimonenenitrolanilide (see below) in appearance. Both
dextrorotatory and Isevorotatory /:i-limonenenitrolanilide give under
the same conditions a crystalline substance of the compo-ition

CinHaaClNaO, which melts at 78"
; the inactive dipentene derivative,

obtained by combining these two active modifications (m. p. 78°),

melts at 90°. The a- and /3-nitroIanilides were proved to have the

same molecular weight by determinations carried out by the boiling

point method.
Hydrochlorolimonene does not combine with anhydrous hydrogen

chloride ; when kept for some time, it seems to undergo polymerisation

and, at the same time, its rotatory power diminishes.

Ht/drocliloroUnwnenemtrolberizylamine, NO'CioHnCl'NH'CvH?, pre-

pared by treating the dextrorot^atory nitrosate with benzylamine in

alcoholic solution, crystallises in moss-like needles, melts at 103—104°,

and is very readily soluble in alcohol, ether, and benzene, but only

sparingly in cold, light petroleum; its specific rotatory power is

[aji) = +149 6°. When treated with hydroL>en chloride in ethereal

solution, it yields a crystalline salt, which melts at 163—164°, and is

dextrorotatory. 'Jhe corresponding Isevorotatory compound, prepared

in like manner, has a specific rotatory power [aj^ = — 147"4°.

Hydrochlorodipentenenitrolhenzijlamine is invariably obtained as a

bye-product in the preparation of the active isomerides ; it is but

sparingly soluble in all solvents, and melts at 150°.

HydrochlarolimonenenitrolaniUde, NOiCioHnCl'NHPh, is formed,

together with the corresponding dipentene derivative, when aniline is

added to a warm benzene solution of the nitrosate ; it separates from
alcohol in crystals, melts at 117—118°, and is optically active in the

same direction as the nitrosate from which it has been prepared.
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mi
potash, it y. , „ — ^ .-,,,

which closely resemble the a- and /3 nitrolanilides of the dipenteue

series. F. S. K.

Constitution of Carvene. By A. Reychleu (Bull. Soc. CUm.
[3], 7, 36—41).—A theoretical discussion as to the constitution of

carvene and of limonene. T. G. N.

Action of Chlorine on Dihydrochlorodipentene. By 0.
Wallach and A. Hessk (Annalen, 270, 196—203).—A trichloride, of

the composition C10H17CI3, is formed, with evolution of hydrogen
chloride, when well-dried chlorine is passed into a caibon bisulphide

solution of dihydrochlorodipentene exposed to direct sunlight, until

the colour, which first becomes green, has changed to yellow ; it

crystallises from alcohol in lustrous, colourless plates, melts at 87°,

and boils at 145—150° under a pressure of 10 mm. The tetracliloridc,

CjoHioCli, is obtained when the treatment with chlorine is continued,

under the conditions just described, for a long time ; after purification

by fractional distillation under reduced pressure, the product sepa-

rates from ethyl acetate in well-defined symmetric crystals, melting

at 108°.

When the trichloride is warmed for 6—7 hours with excess of

sodium ethoxide in alcoholic solution, it yields a heavy oil, which
slill contains chlorine; when boiled for 5—6 hours with a glacial

acetic acid solution of sodium acetate, it is converted into an oily

dicliloriJe of the composition C10H16CI2. This dichloride combines
with hydrogen chloride in glacial acetic acid solution, yielding the

original trichloride; when treated with bromine in glacial acetic

acid solution, it yields a dihromide of the composition CinHi6Cl2Br2,

which, on recrystallisation from ethyl acetate, is deposited in trans-

jarent prisms melting at 98°.

The nitrosocldoride, CioH]fiCl2,NOCl, prepared by treating the di-

chloride with amyl nitrite and hydrochloric acid in glacial acetic acid

solution, is a crystalline powder melting at 111°. The nitrolanilide

,

NO-CidHieCla'NHPh, crystallises in slender needles, and melts at
140—141°. The nitrolpiperidide, NO'CoHigCIo'CsNHio, crystallises

from alcohol in lustrous plates, and melts at 147°. F. S. K.

Degree of Saturation of the Dextroterpene from Russian
Turpentine. By A. SnTCHOUKAREtE (/. Russ. Ghem. Soc, 22,
290—296).—The author has made an investigation on the number of

atoms of bromine which a molecule of the right-handed terpene from
Russian turpentine can directly take up. His first method was to

dissolve a known quantity of the turpentine in chloroform (afterwards
discarded for carbon tetrachloride), and add to this solution, in a

stoppered flask, bromine solution of known strength (also in chloro-

form or carbon tetrachloride), until the colour ceased to disappear
atter 5 or 10 minutes. The contents of the flask were then shaken up
with water, and t)ie aqueous solution titrated with standard alkali,
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to ascertain the quantity of hjdrobromic acid formed, if any. The
following table gives specimens of his results :

—

Experiment..
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Condurangin. By G. Carrara (Gazzeffa, 22, i, 236—242).—
Conduran^-in is a glucoside, first, obtained by Vnlpius, from the bai-k

of Gonolohus condurango, and considered by some writers as identical

with vincetoxin from Asdepias vincetoxicnm. If may be separated

into two parts, one of which is soluble in water, the other insoluble.

The best method of preparing it, is to extract the bark with 95 per
cent, alcohol in a reflux apparatus, filter, distil off the greater part of

the alcohol, take up with cold wafer, filter again, add concentrated

solution ofammonium carbonate, and heat gently. The precipitate thus

formed is washed with hot water, redissolved in cold water, containing,

if necessary, a few drops of alcohol, basic lead acetate added, the pre-

cipitate thoroughly washed, suspended in water, and decomposed with

hydrogen sulphide ; the brown solution obtained is then precipitated

with a concentrated solution of common salt. The precipitate, after

purification, consists of a mixture of the two modifications of con-

durangin. Insoluble condurangin is precipitated from a benzene
solution on the addition of excess of light petroleum, as a light,

almost white powder, which melts at 60—61°, and has the percentage

composition C20H32O6. Its molecular weight, as determined by the

cryoscopic method, agrees with this formula.

Soluble condurangin, obtained by the evaporation of an aqueous
extract of the mixed varieties, is a yellowish substance melting at

134°. It appears to have the composition CirHssO?, but its molecular
weight could not be determined. On boiling either of these com-
pounds with acids, the principal product is a brown, pitchy substance,

insoluble in water. With Frohde's reagent, an aqueous solution of

the soluble condurangin yields a greenish coloration, and after a time
a flocculent, green precipitate, the insoluble variety, suspended in

water, gives no reaction, or only a yellowish coloration.

S. B. A. A.

Santonic Acid. By L. Francesconi (Gazzetta, 22, i, 181—205).
•

—

Santonic acid, C15H20O4, was first obtained by Cannizzaro by the

action of baryta on santonin, and many of its properties have already

been described.

The oxime of ethyl santonate, COOEt'Ci2Hi70< 1 crystal-CNOH
lises from alcohol in tufts of white laminae, melts at 126— 127°, dis-

solves readily in ether and alcohol, but only Yevj sparingly in water.

It is 1 88vorotatory, [a]j) = —36*5. On treating it with dilute hydro-
chloric acid, it splits up into ethyl santonate and hydroxylamine. In
the preparation of this compound, a small quantity of a secondary
product is formed, having approximately the composition of the oxime
of santonic acid. It crystallises, however, from alcohol in long
needles, melting at 189*5°, and is only very sparingly soluble in ether,

and almost insoluble in water. It also forms a barium salt, more
soluble than that of the acid oxime.

riTT

The oxime of santonic acid, COOH-CiaHnO-c^ 1
, is best pre-CNOH

pared by heating an alcoholic solution of santonic acid and hydroxyl-
amine hydrochloride with precipitated calcium carbonate. When

/
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pure, it forms small crystals melting at 186—187°, and moderately
soluble in ether, alcohol, and hot water. It is Isevorotatory, [aJD =
— 64'9. Dilute hydrochloric acid decomposes it into santonic acid

and hydroxylamine.

PIT
The amine of ethyl santonate, COOEt*Ci2Hi70< i

, obtained

by reducing a solution of the oxime in alcohol and acetic acid with
sodium amalgam, crystallises from ether in hexagonal tables, and
melts at 130—141°. It dissolves very sparingly in water, forming a
strongly alkaline solution, and is moderately soluble in ether and
alcohol. It turns yellow if heated for some time at 100°

; its alcoholic

solution likewise undergoes alteration on heating. It is dextro-

rotatory, [a]D = +131'34.
Byposantonic acid, C15H20O3, is prepared by heating an acetic acid

solution of the preceding amine WMth sodium nitrite. The pure acid

obtained from the barium snlt. crystallises from ether in microscopic

needles, and melts at 135— 136°.

CH
The hydrazone of ethyl santonate, COOEt*Ci2HnO<^ 1 ^J -rr-ni ' crys-

tallises from alcohol in clear, yellow plates, and melts at 115—116°.

It is moderately soluble in cold ether and alcohol, but only very
sparingly in cold water ; it is decomposed by hot water, and readily

altered by exposure to sunlight. Its alcoholic solution is blackened
by hydrochloric acid. On reducing it with sodium amalgam, only

traces of the amine are formed.

On oxidising santonic acid with potassium permanganate, con-

centrating the clear solution in a vacuum, acidifying with sulphuric

acid, repeatedly extracting with much ether, and evaporating the

ethereal solution, a viscous residue is obtained, from which, by
recrystallisation from a mixture of ether and chloroform, a white

solid, melting at 176°, can be separated. This substance is a tetra-

basic acid, having the composition daHigOg; it is very soluble in

water, forming a strongly acid solution ; it is moderately soluble in

ether and alcohol, and insoluble in chloroform; it dissolves in solu-

tions of alkali carbonates with evolution of carbonic anhydride. It is

dextrorotatory, [a]j) = -f 28*56. The silver salt, CiaHuAgiOs, forms
white flakes.

On heating the acid at its melting point, or, preferably, at

180—181°, it loses 1 mol. H2O, and the monanhydride, CiaHjeOT, is

left ; this crystallises from dry ether in white, shining prisms,

and melts at 192—193° ; it dissolves in absolute alcohol, forming a

feebly acid solution. On heating the acid or the monanhydride with

acetic anhydride for four hours, distilling oif the excess of that reagent

and adding excess of dry ether, the dianhydrlde, CjaHuOe, is pre-

cipitated as a white, crystalline powder, consisting of minute plates

or tufts of needles. It melts at 151—152°, and is soluble in acetic

anhydride or in hot water, but not in ether. On concentrating the

aqueous solution of either of these anhydrides, a viscous mass is left,

but no crystals are deposited ; when this is dried over sulphuric afid

in a vacuum, or heated for some hours at 100°, the product is an acid,
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strongly resembl in jT" tlie acid obtained bj the oxidation of santonic

acid, but differing- from it in not crystallising from water or ether, in

its greater solubility in a mixture of ether and chloroform, and in

losing 1 mol. H2O at 135— Ho"^. When the oxidation acid is dissolved

in acetic anhydride at a gentle heat, and dry ether is immediately
added, a deposit of long, colourless needles is formed, consisting of a

dianhydride, melting at 134—135°. This is converted into the di-

anhydride, melting at 151— 152°, by heating it at its melting point,

and its aqueous solution, on concentration, readily yields the acid

melting at 176°, together with small quantities of its isomeride.

S. B. A. A.
Chrysophanic Acid. By V. Grandis (Chem. Centr., 1892, i,

592—593; from Atm. Chim. Farm., 15, 1— 9).—The author has pre-

pared chrysophanic acid from clirysarobin according to the directions

given by Liebermann, and finds the melting point to lie between 162° and
187°, although the product was repeatedly crystallised from benzene.

The sublimed substance melted at 185—187°, and this melting point

was further raised to 190—191° by recrystallisation. In all other

respects the specimen appeared to be identical with that described by
Liebermann. The results of the elementary analysis agreed with the

formula C15H10O4, and the diacetyl and dibenzoyl derivatives like-

wise possessed the melting points and physical characters of the

corresponding compounds described by him. J. W. L.

Euxanthic Acid and Euxanthone. By J. Herzig (Monafsh.,

13, 411—421).

—

In a previous paper, the author has shown that a
similarity exists between euxanthone and quercetin, inasmuch as

both yield j^ellow alkyl derivatives which are insoluble in alkali, and
yield colourless compounds on acetylation (Abstr., 1891, 1349).
Euxanthic acid on acetylation is also converted into a colourless

tetracetyl derivative, Ci3H6(OAc)40, which crystallises from alcohol in

white plates, and melts at 118—119° (uncorr.). The hydrolysis with
sulphuric acid does not proceed so smoothly as with the acetyl

derivatives of quercetin and euxanthone, the euxanthic acid being
mostly converted into euxanthone by further loss of water, and the

filtrate has always a yellow colour.

On alkylation, euxanthic acid no longer behaves in a similar

manner to euxanthone, as only the tetrethyl ether, Ci3H60(OEt)4,
could be isolated, although small quantities of a yellow substance

are formed which may possibly be a lower ether. The tetrethyl

ether is sparingly soluble in alcohol, and crystallises from the solution

in white plates or flat needles melting at 98—95°. Fisetin, which is

closely related to quercetin, resembles euxanthic acid in only yielding

the completely ethylated compound.
The tetrethyl ether corresponds with euxanthone in its behaviour

towards potash, as it is not attacked by the alcoholic solution at

lUO", and even at 150° it is not converted into a phenol and a

hydroxy-acid ; in this respect, therefore, the euxanthone derivatives

differ from those of quercetin, as the latter are readily resolved by
potash.

Although euxanthone and xanthonedo not combine with hydroxyl-
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amine, euxantliic acid readily unites with hoth. In the ease of
hjdroxjlamine, however, the product has the composition C13B9NO4,
the elements of water having been eliminated and a derivative (f

enxanthone apparently formed ; it crystallises in white needles and
melts at 233—235°, previously becoming slightly brown. The
phenylhydrazone has not been obtained pure.

The following results have also been obtained with regard to the
monethyleuxanthones previously described (loc. cit.). Both can bo
obtained from euxanthone and reconverted into it, so that they are

true derivatives. The white modification yields an acetyl derivative

which erj'&tallises from alcohol in white needles and melts at

164—IGB''. Neither modification combines with phenylhydrazine.

H. G. C.
Chlorophyll. By K Monteverde (AnTi. Agron., 18, 268—270).

—

The author discusses the question of how many different pigments are

contained in an alcoholic solution of chlorophyll. If, after Fremy,
the alcoholic extract of leaves of wheat be treated with baryta water,

and the precipitate exhausted with alcohol, a yellow solution is ob-

tained ; on adding some drops of water and shaking with light

petroleum, the yellow is separated, and can be purified by agitation

with fresh poitions of alcohol or light petroleum, the latter dis-

solving carotin, and the former xanthophyll. The solution of carotin

agrees exactly, optically and chemically, with that of crystallisable

carotin extracted from carrots or dead leaves ; its spectrum shows
three absorption bands between F and H. The crystals of xantho-

phyll are distinguished from those of carotin by their form, colour,

and by miciochemical reactions, as to which the author entiiely con-

firms Borodin. Whilst hydrochloric acid precipitates carotin from
its alcoholic solution without alteration, it decomposes xanthophyll,

giving rise to a blue substance, and the three absorption bands
between F and H are replaced by continuous absorption at that end
of the spectrum. Etiolated leaves of wheat contain only vtry small

quantities of carotin, but after a short daily exposure to light crjstal-

lisable carotin can be obtained from them. The author has found

these two colouring matters in the yellow autumnal leaves of many
ligneous plants. He has extracted from the leaves of Scrophulariii

nodosa a third pigment, agreeing with the "golden yellow," of

Borodin. The young leaves of Potamog&ton natans are yellow-brown,

the colour cells containing, in addition to the yellow and green pig-

ments, a led one which disappears later on. This substance is not

crystallisable, is insoluble in water, but dissolves easily in alcohol to

a cherry-red.

When an alcoholic solution of chlorophyll is shaken with benzene

or light petroleum, the upper layer contains both green colouring

matter and carotin. If this is decanted, mixed with a large quantity,

of absolute alcohol, and water added drop by drop, a point can be hit

at which all the green colouring matter is transferred to the alcohol,

the other solvent retaining the carotin. (The slightest excess of

water causes all the green pigment to leave the alcohol.) By repeat-

ing this piocess seveial tin.es, each time decantirg off the f^olution of

caiotin, the author obtains a purified green pigment, which gives
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only the first four absorption bands and a continuous absorption in

the extreme violet. The cyaMophyll spectrum of Kraus is, therefore,

a combined spectrum of the pure green pigment and carotin. The
pure green pigment does not crystallise. Heated with hydrochloric

acid, it yields pure brown-yellow chlorophyllane with absorption

bands I, IVa, IVb, II, III, and an absorption in the extreme violet

;

flocks of pure phyllocyanin are also formed.

The alcoholic extract of certain plants does not behave as above
described ; the benzene or light petroleum may take only the carotin,

leaving the green pigment and xanthophyll in the alcohol. In this

case the author speaks of an " inferior green pigment," yielding with
hydrochloric acid " inferior chlorophyllane " and " inferior phyl-

locyanin." This inferior green pigment crystallises in tetrahedra,

hexagonal plates, and stars, but oftenest in a very irregular manner.
The pure crystals, appearing to the eye as a dark-brown, almost black,

powder, are identical with the chlorophyll crystals which Borodin
obtained by moistening microscopic sections with alcohol and allow-

ing them to dry. They are easily soluble in alcohol, insoluble in

light petroleum, carbon bisulphide, and commercial benzene, but
soluble in pure benzene (this explains the contradiction between
Tschirch and Borodin). The alcoholic solution is fluorescent ; its

spectrum has absorption bands I to IV, and possibly bands between
F and H. The band IV6 is entirely absent, from which one must
conclude that chlorophyllane is not present, as Tschirch believed.

The author concludes that living leaves contain only the inferior

green pigment. Treatment of the leaves with boiling water, how-
ever, nearly alway^s transforms the inferior green into the superior.

This transtbrmati(m can only be effected in the leaves themselves,
for the crystals of inferior green pigment do not yield the superior

when boiled in alcoholic solution. J. M. H. M.

Chloriodides of Organic Bases. By A. Pictet and G. Krafft
(Bull. Soc. Ghim. [3], 7, 72—75).—When a mixture of iodine tri-

chloride with pyridine, piperidine, quinoline, or trimethylamine, in

molecular proportion, is heated with water and the solution concen-
trated, an abundant crystallisation of yellow needles of the chloriodide
of the base is obtained according to the equations :

—

2ICI3 + 3H2O = ICl + 5HCI -h HIO,,
C^HaN + ICl + HCl = C5H5N,IC1,HC1,

and these salts are identical with those obtained by Ostermayer and
by Dittmar (Abstr., 1886, 158).

On treating these salts with sodium hydroxide, the white chlor-

iodides are obtained which are insoluble in water but crystallise from
ether in fine needles. They are strongly basic, the primitive salt

being regenerated on treating them with hydrochloric acid. The
hydrochloride yields double salts with platinum, gold, and mercury
cfdorides, and the chloriodide also forms crystalline salts with
sulphuric, nitric, chromic, and picric acids.

Pyridine chloriodide, CsHeNjICl.—White needles, melting at 132°.
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The hydrocliloride, CsHslSTJC^HCl, melts at 180° and crystallises

from water in long, yellow needles,

Quinoliue chloriodide, C9H7N,IC1.—Small, white needles, melting
at 159-5°. The hydrochloride, C9H7N,IC1,HC1, melting at 118", is

Osterwald's qainoiodine.

Fiperidine chloriodide, C6HiiN',ICl.—Fine, white needles, melting
at 143°. The hydrochloride, C5HiiN,ICl,HCl, forms yellow crystals

and melts at 90°.

Trimethylamine chloriodide, NMcsJCl.—White needles, melting at
77°. The hydrochloride, NMe3,ICl,HCl, forms yellow, tabular crys-

tals and melts at 159°. The formation of this salt proves Dittmar's
assertion, that the chloriodides are peculiar to the pyridine deriva-

tives, to be incorrect. The authors consider that in the molecale of
these chloriodides the nitrogen is pentavalent and is linked to each
of the halogen atoms. T. G. N.

Pyridine-like Bases in Petroleum. By R. Zaloziecki (Monatsh,,

13, 498—503).—These were obtained fiom the petroleum of Boryslav
by diluting the acid which had been used to wash the oil, removing
the tarry matter thus set free, adding quicklime in excess to the acid

liquid, and distilling the bases thus liberated with steam. A mix-
ture of bases was obtained, which exhibited many properties of the

pyridine compounds. With platinum tetracliloride, one crystalline

substance was obtained, which was probably the platosochloride of a
hydrogenised pyridine, such as dihydrocoridine, (C6N'Me6H2Cl)2:PtCl2.

The pyridine compounds are products of decomposition of the animal
body, and their occurrence in petroleum is important as bearing on
the formation of the latter. C. F. B.

Pyridinecarboxylic Acids obtained from Berberine. By R.
Maykr (Monatsh., 13, 344—356).—The author has prepared berberonic

acid (pyridinetricarboxylic acid) by the oxidation of commercial ber-

berine (200 grams) with nitric acid, and finds that it melts at

234—235°, some 12 degrees lower than is given by Fiirth (Monatsh., 2,

426). On boiling with a mixture of acetic acid and anhydride for

six hours, it is converted, with loss of carbonic anhydride, into beronic

acid. The latter agrees in all its properties, except that it melts at

249° instead of 263°, with the compound described by FUrth ; and is

shown by the crystalline form of its hydrochloride to be identical

with cinchomeronic acid (/^7-pyridinedicarboxylic acid). The posi-

tion of the third carboxyl group in berberonic acid must be either

the a- or aj-, since, with ferrous sulphate, it gives the characteristic

blood-red coloration of substances so constituted. a/37-pyridine-

carboxylic acid is known and is not identical with it, so that ber-

beronic acid must be the ai/S7-compound.

The bye-product, of a yellow colour, obtained by Weidel (7?^r., 12,

1148) during the oxidation of berberine by nitric acid, and thought

by hitn to be a nitro-compoand, proves to be merely impure cin-

chomeronic acid. G. T. M,
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Derivatives of 2-Metliy:-5-9thylpyridylalkin3, C,H,,NO.
Bv^ G. PiUUSNlTZ {Ber., 25, 2'i':)i—'Z-^d7).~Ethylvinylpyridine,

C.^NH,Et'CH!CH2, is obtained by heating methylethjlpyridylalkine

with 8— i parts of concentrated hydrochloric aoid in a sealed tube

at 160—170° for 4—5 hoars. The product is saturated with sodinm
hydroxide and distilled Avith steam. An oil is obtained which is ex-

tracted by shaking with ether, and the ethereal solution dried with
potassium carbon \te and evaporated. It boils at 98—102° under a

pressure of 21 mm., is colourless, has an unpleasant odour, and is

very easily soluble in ether, alcohol, and chloroform, sparingly so in

water. The sime compound is obtained by distilling^ the alkine over

so' id pota=!sium hydroxide. The auroddoride is an oil. The platino-

chloride is not cbarar^teristic. The double salt with mercuric chloride,

(C9HiilS',HCI)2,5HgGl2, crystallises in beautiful needles, and is insolu-

ble in cold water, sparingly soluble in hot water.

2-Methyl-^-ethylpiperldylalJcine, CaNHgEt-CHa'CHo/OH, is obtained

by gradually adding alcohol (300 grams) to a mixture of metallic

sodium (40 grams) and methylethylpyridylalkine (10 grams) dis-

solved in alcohol. The product is mixed with concentrated hydro-

chloric acid, the sodium chloride separated, and the filtrate evapo-

rated to dryness and extracted with absolute alcohol. The solution

is evaporated to a syrup, mixed with chloroform and concentrrxted

sodium hydroxide, well shaken, and the chloroform extract dried over

potassium carbonate and distilled under diminished pressure. First,

a compound of the formula CnHsjlS's distils over at 105—110° under

a pressure of 18 mm.; then methylethylpiperidylalkine distils at

170—180°
;
this is a viscid, colourless liquid, of strongly alkaline re-

ancion, and is easily soluble in chloroform, less so in alcohol and ether.

Wher. treated with sodium nitrite, it yieMs an oily nitrosamine.

Biethylpiperidine, CsNHgEt?, is obtained by reducing the alkine

by Ladenburg's or Bamberger's method. After decomposing,

by water, the sodium ethoxide which is formed, the alcohol is dis-

tilled off, and the residue extracted with ether. The ether is then

distilled off, and the residue distilled with steam. The distillate thus

obtained is acidified with hydrochloric acid, evaporated to a syrup,

and allowed to crystallise over sulphuric acid in a vacuum. The
hydrochloride thus obtained rapidly deliquesces on exposure to air.

The base is obtained by decomposing the hydrochloride with solid

potassium hydroxide ; it boils at 100—105° under a pressure of

22 mm., and at 190° under the ordinary pressure. It is a colourless,

limpid liquid, has a nauseous odour, reacts strongly alkaline to

litmus, is very easily soluble in chloroform and ether, and yields an

oily nitrosamine. Its sp. gr. = 0"8722 at 0°. E. C. R.

Quaternary Ammonium Bases of the Quinoline Series.

By A. Glaus (./. pr. Chem. [2], 46, 106—128).—It has been shown
(Abstr , 1891, 1252; this vol., p. 876) that two classes of bases are

obtainable by the action of potassium hydroxide and of moist silver

oxide on the haloi^en alkyl compounds of substituted quinolines.

T.iose of the one kind are soluble in ether and include the bases pre-

pared by acting with alkalis or moist silver oxide ou the alkyl halogen
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compounds of quinoline, of lialogenised or nitrated quiaolines, and, in
certain cases (loc. cit.), of hydroxyquinolines

; the author mninfains
that these bases are alkylene quinolines. Those of the other kind are
insoluble in ether, and result, in most cases, from the action of alkalis

or moist silver oxide on halogen alkyl compounds of hydroxyquinol-
ines; these are quaternary ammonium bases. Experiments are
quoted to show that Decker's nitrobromoquinolinemethylium hydr-
oxide (this vol., p. 880) is not itself a base soluble in ether, but is

converted into one V)y the combined action of the alkali and ether.

The bases insoluble in ether do not undergo oxidation when ex-
posed to air or to the action of potassium ferricyanide, whereas the
bases soluble in ether are oxidised under these circumstances without
exception. In close connection with this observation, some experi-

ments on the electrolysis of 3-hydroxyquinoUne niethosulphate and
4'-bromoquinoline methosulphate are touched on ; details of this

work will shortly be published. Some remarks on Decker's bases
from, acridine and phenylacridine (loc. cit.) conclude the piper.

A. G. B.

Methylhydroxytoluquinoxaline and the Constitution of the
Compoun'is obtained from a-Hydroxy-acids and Orthodi-
amines. By 0. Hinsberg (Ber., 25, 2416—2421).—Autenrieth and
Hinsberg (this vol., p. 709) came to the conclusion that no quinoxaline
derivative is formed from orthotoluylenediamine and mandelic acid.

Georgescu (this vol., p. 886), however, states that derivatives of tctra-

ketoquinoxaline are obtained by the action of orthodiamines on
mandelic acid and other a-hydroxy-acids. The author has arrived at

the constitution of the compounds in the following way. Georgescu
obtained a compound, to which he gave the formula

by the action of lactic acid on orthotoluylenediamine at 180°. A
compound of this constitution sliould be obtained by reducing the

nitro-compound NOz'CiHe'NH-CHMe-COOH, and also by the action

of ethyl a-bromopropionate on orthotoluylenediamine. By these

methods the author has obtained a quinoxaline derivative of the

above constitution which has quite different properties from those of

Georgescu 's compound.
Nitrotolualanine, NOa-CTHe'NH-CHMe-COOH, is obtained by heat-

ing nitrotoluidine (2 mols.) v/ith bromopropionic acid (1 niol.)for some
hours at 115—120°. The product is warmed with dilate sodium
hydroxide, and the yellow solution filtered and freed from nitro-

toluidine by shaking with ether. On adding excess of hydrochloric

acid to the alkaline liquid thus obtained, the nitrotolualanine is pre-

cipitated as an oil which soon solidifies. It crystallises fi'om dilute

alcohol in leaflets, melts at 148°, is sparingly soluble in water, easily

so in ether and alcohol, and yields intensely reddish-jellow solu-

tions.

Metamethyl-d'Oxy-^-methi/lhydroquinoxalinef ^^^i'^y^ij.po »
^'*'
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obtained by reduciiif? the preceding nifcro-compound with tin and
hydrochloric acid. The greater part of the redaction product crys-

tallises out as stannochloride ; this is dissolved in hot water and
alcohol, decomposed with excess of ammonia, and the precipitated

liydroxymethyltolaquinoxaline purified by crystallisation from dilute

alcohol. It is thus obt.iined in wliite leaflets, melts at 157°, is

sparingly soluble in cold water, easily so in alcohol and ether. It is

slightly decomposed on exposure to air, yields colourless solutions

with dilute mineral acids, and dissolves in warm potassium and
s»jdium hydroxides. When treated with sodium nitrite, in dilute acid

solution, the nitrosamiue is obtained in voluminous, slender, white

needles which dissolve in alkalis with a yellowish-red colour. When
oxidised with iodine and soda solution, or with silver nitrate and
ammonia, it is easily converted into methylhydroxytoluquinoxaline

w-hich melts at 237°.

Hydromethyloxytoluquinoxaline is also obtained by heating pure
toiuylenediamine (3 mols.) and ethyl bromopropionate (2 mols.) for

half an hour on the water bath in a current of carbonic anhydride.

The product is dissolved in water, extracted with ether, the ethereal

solution evaporated to dryness, and the residue crystallised first from
water and then from dilute alcohol. The product obtained melted at

148—151°, but otherwise had the same properties as that obtained by
the first method. The author believes that the impurity in this pre-

paration is paramethyl-a-oxy-/3-methylhydroquinoxaline.
E. C. H.

Action of Benzaldehyde on 2 : 6-Lutidine. By F. Schustee
(7>Vr., 25, 2398—2405).—Benzylidene-2 : 6-lutidine and dibenzyl-

idene-2 : 6-lutidine are obtained by the action of benzaldehyde on
2 : 6-lutidine. A mixture of benzaldehyde with 2 : 6-lutidine is heated
with zinc chloride in a sealed tube at 225° for six hours ; the product,

a white, crystalline mass mixed with a small quantity of brown resin,

is easily purified by drying on porous plates. The two bases thus

obtained are separated by means of their hydrochlorides, benzylidene-

2 : 6-lutidine hydrochloride being easily soluble in water, whilst the
hydrochloride of the dibeiizylidene base is very sparingly soluble. The
hydrochlorides are easily decomposed by potassium hydroxide, the

latter salt more easily on heating ; a large excess of alkali is to be

avoided, as the bases are somewhat soluble in alkali. The author
was unable to obtain an intermediate compound of the aldol series by
h( ating the components without the addition of zinc chloride ; the

monobenzylidene base cannot be obtained alone, but is always pro-

duced tog<^ther with the dibenzylidene base.

Benzylyhne-2 : 6-lufidine, CsNHaMe'CHiCHPh, crystallises out in

beautiful, nacreous plates when water is added to the alcoholic solu-

ti(m until a slight turbidity is produced. It melts at 123°, has a

faint, characteristic odour, is easily solnble in ether, alcohol, benzene,

chloroform, and carbon bisulphide, is volatile with difficulty in a

current of steam, and is neutral to litmus. The hydrochloride crys-

tallises in very slender, pale-yellow needles, and melts at 50°
; when

i\ci'y.stallised from hydrochloric acid, it forms beautiful, bright-

yellow crystals which contain 1 mol. H^O. The anhydrous salt is
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colourless, tarns brown at 200"^, and melts at 221° with decomposition.
The chromate crystallises in yellowisli-red needles, is easily soluble in
boiling water, sparingly so in the cold, and tarns brown at 280'
without melting. The mercurochloride, CuNHi3,HHgCl3, crystallises
in interlacing needles, melts at 185°, and is sparingly soluble in
cold water, but easily in alcohol and boiling water. The platino-
chloride crystallises in reddish-yellow, sparingly soluble needles^
and blackens at 270°, but does not melt. The aurochloride crystallises-

in brick-red needles, melts at 211°, and is sparingly soluble in alcohol,
almost insoluble in boiling water. The picrate crystallises in golden
spangles, coagulates, blackens on heating, and melts at 217—219°

with decomposition. The base also yields a sparingly soluble double
salt with potassium ferrocyanide. The hydrohromide and iodide crys-
tallise in sparingly soluble needles.

A dibromide of the formula CsN'HaMelCHBrCHBrPh is obtained
by adding the requisite quantity of bromine to the base dissolved in
carbon bisulphide. It crystallises in needles, and melts at 156° with
decomposition.
When benzylidene-2 : 6-lutidine is reduced by boiling with sodium

and absolute alcohol, a compound of the formula

CsN-HgMe-CH^-CH.Ph

is obtained : this can be extracted from the product by ether, and
crystallises from alcohol in leaflets. It melts at 80—81°, can be
distilled with steam, is insoluble in water, easily soluble in ether,

alcohol, benzene, and chloroform; has a strongly alkaline reaction

when moistened with water, and has a faint characteristic odour. The
hydrochloride forms colourless, fern-like crystals, and melts at 141°.

The platlnochloride crystallises in microscopic needles, and melts at
197° with decomposition. The aurochloride crystallises in beautiful,

long, yellow needles, melts at 166°, and is somewhat easily soluble in

alcohol. The mercurochloride, CuNHsijHHgCls, is obtained in ex-

tremely slender needles, crystallises from alcohol in small leaflets, and
melts at 138°.

Dihe7izylidene-2 : 6-lutidine, C5N'H3(CH!CHPh)2, crystallises in

beautiful, long, lustrous needles, melts at 167*5°, has no odour, is

without action on litmus, and is insoluble in water, but soluble in

alcohol, ether, benzene, chloroform, and carbon bisulphide. With
hydrochloric acid, it yields an intensely yellow salt, which becomes
colourless on drying. The mercurochloride, C2iNHi7,HHgCl3, crys-

tallises in yellow needles, melts at 193°, and is insoluble in boiling

water, easily soluble in warm alcohol. The aurochloride and platino-

chloride crystallise in small needles, and do not melt at 270°. The
picrate crystallises in slender, yellow needles, tilrns brown and
sinters at 150—160°, and melts at 220°. The hrominated derivative,

C5NH3(CHBr-CHBrPh)2, crystallises from absolute alcohol in inter-

lacing needles, and melts at 183°.

Tetrahydrodibenzylidene-2 : 6-lutid.ine, C21H21N, is obtained by heat-

ing dibenzylidenelutidine (3 grams) with faming hydriodic acid (30
grams) in a sealed tube for two hours at 160°. The product is

treated with sulphurous acid, alkali added, and the base extracted

VOL. Lxu. 4 y
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with ether. It crystallises from alcohol in colourless needles, melts

at 153°, and is insoluble in water, but easily soluble in alcohol,

benzene, ether, and chloroform. The hydrochloride crystallises in

yellowish needles. The platinochloride, (C2iNH2i)2,H2PtCl6 + H2O,
crystallises in yellow needles, melts at 79—80°, and is soluble in hot

water. The picrate crystallises in small needles, and melts at 149°.

The aurochloride is an oil. E. C. R.

Diethyl Hydrofurfaryllutidinedicarboxylate and its Deriva-
tives. By F. Heiber {Ber,, 25, 2405—2407).—Diethyl hydrofurfuryl-

lutidinedicarboxylate, N<cH(c7H^0>CH(C00Et)>^^®' '® ^^

tained by warming a mixture of ethyl acetoacetate (2 mols.) and
furfuraldehyde (1 mol.) with a slight excess of concentrated alcoholic

ammonia for a few minutes at 40° with constant shaking. It melts at
163-5—164-5°.

Diethyl furfuryllutidinedicarhoxylate nitrate, CnHig^OsjHNOs, is ob-

tained by suspending the ethereal salt in three times the quantity of

alcohol and passing nitrous acid into the mixture until a sample
dissolves to a clear solution in hydrochloric acid. The product crys-

tallises from dilute alcohol, melts at 118"5—119° with decomposition,
and is very sparingly soluble in water, but easily in alcohol or ether.

The mother liquors contain small quantities of the free base, which
may be converted into nitrate by the careful addition of dilute nitric

acid.

Diethyl furfuryllutidinedicarhoxylate, CiyHigN'Os, is obtained by
shaking the above nitrate with sodium carbonate. It melts at
40—41°, becomes yellow on exposure to light, is insoluble in water,
easily soluble in alcohol and ether, and cannot be obtained crystalline

from the latter solvent. The platinochloride is obtained as a crystal-

line precipitate of the composition (Ci7Hi9N05)2,H2PtCl6.

E. C. R.

Sparteine. By A. Peratoner (Gazzetta, 22, 566—571).—On
heating sparteine (2 grams) with water (30 c.c.) and silver oxide (10
grams) in a closed tube at 170—180° for 4—6 hours, metallic silver

and much carbonic anhydride are obtained. On dissolving the pro-
duct in water, filtering, treating with excess of potash, and distilling

from an oil -bath, an aqueous distillate having an odour of pyridine was
obtained ; at the end of the operation, a few drops of unchanged
sparteine distilled. The aqueous solution thus obtained was neutral-
ised with sulphuric acid and distilled twice, the second time with the
addition of hydrochloric acid. The residues in each case were con-
verted into platinochlorides ; on concentrating the aqueous solution,
sparteine platinochloride separated. The mother liquors, after con-
centration and addition of alcohol, yielded two platinochlorides, the
more soluble one melting at 238—240°, and the other at 178°. The
first consisted of pyridine platinochloride, whilst the second, of which
only a very small quantity was obtained, was possibly a-picoline

platinochloride. W. J. P.

i
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Quinine Methiodides. By E. Grimaux (Gompt. rend., 115, 117—
120).—When quinine dimethiodide is allowed to remain in contact
with dilute aqueous potash in the cold for about 24 hours, the princi-
pal product is resinous and easily soluble in alcohol, from which it

will not crystallise, but there is also formed about 12 per cent, of a
yellow, crystalline powder, almost insoluble in neutral solvents. The
crystals are slender needles which melt with decomposition at about
280° ; they dissolve easily in acids, forming brownish-yellow, gelatin-

ous salts, and the compound is reprecipitated by alkalis. Dilute
solutions in alcohol, acetic acid, &c., have an intense, brilliant fluor-

escence. This compound has, in all probability, a hijrh molecular
weight, and is not formed by simple removal of hydriodic acid from
the quinine dimethiodide ; the proportion of iodine in the compound
is lower than that required by the formula C2oH24N202'OH,MeI.

Methoxyquinoline methiodide, when treated with dilute aqueous
potash, yields a crystalline, orange-yellow powder, in all respects

similar to that obtained under similar conditions from quinine di-

methiodide. It follows that the methyl iodide removable by potash
from the quinine derivative is united with the methoxyquinoline
group in the quinine molecule, and, since in quinine monomethiodide
the methyl iodide is not removable by potash, it follows that the con-

stitution of the monomethiodide is CioH7(OMe)]S"0'C9Hi40XMeI.
The nitrogen not belonging to the quinoline nucleus is the more
strongly basic, and it would seem that the most probable constitution

of the basic salts of quinine is CioH7(OMe)NO-C9HuON,HCl and
[CioH7(OMe)NO-C9H,40N]2,S04H2.
When basic quinine sulphate is boiled with excess of methyl iodide

in presence of methyl alcohol, it yields quinine dimethiodide, and
sulphuric acid is liberated. It would seem that the quinine salt

partially dissociates in the boiling methyl alcohol, and the dissocia-

tion continues in consequence of the union of the liberated quinine

with the methyl iodide. C. H. B.

The Hydriodo-compounds of the Cinchona Alkaloids. By
E. LiPPMANN and F. Fleissner (Monatsh., 13, 429—439 ; compare
Abstr., 1891, 1517; this vol., p. 81; Skraup, this vol., pp. 83, 640).—
Skraup and his co-workers have recently described a series of dihydr-

iodides of certain cinchona alkaloids, in which they regard both iodine

atoms as combined with carbon atoms; the authors' investigations

had led them to believe that the second molecule of hydrogen iodide

was combined with the nitrogen atom, and they have therefore re-

peated Skraup's work, obtaining results which support their former

conclusion. The monhydriodides containing the iodine in combina-

tion with the carbon behave as bases, the dihydriodides as normal
salts, and the trihydriodides as acid salts.

Hydriodocinchonine hydriodide, Ci9H23N"20I,HI, is formed by making
a ciiichonine solution neutral or slightly acid with hydriodic acid,

;and, after crystallisation from water and alcohol, melts at 187—190*

;

an excess of acid converts it into the trihydriodide already described.

The hydrochloride and nitrate of hydriodocinchonine have also Ixjcii

prepared, and crystallise well.

4 2/2
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When quinidine is treated with an excess of hydriodic acid, it is

converted into the trihydriodide described by Skraup ; this is con-
verted, by the continued action of dilute ammonia, into hydriodoquin-
idine, the reaction not stopping with the formation of the dihydriodo-
derivative, as supposed by Skraup ; there is, therefore, no reason to

suppose that in this compound the second iodine atom is also com-
bined with the carbon. The following salts of hydriodocinchonine
have also been prepared: the platinochloride, C2otr25N202l,H2PtC'l6,

crystallising in orange-yellow plates ; the acid sul2?hate,

in silky needles; the normal nitrate, C2oH2oN202l,HN03, in feathery

needles ; the acid nitrate, 020325^2001,2HNO3, in strongly-refractive

prisms; and the acid hydrochloride, C2oH25N202l,2HCl, in feathery

groups of silky needles. The hydriodide, C2oH25N"202l,HI, is obtained
by the action of the theoretical quantity of ammonia on the trihydr-

iodide, and has the physical properties ascribed to it by Skraup.
Skraup and Schubert, in their investigation of the action of am-

monia, on quinine trihydriodide, came to the conclusion that the
product was a mixture of two distinct bases, of the composition

C20H25N2O2I and C2oH26N'o.02l2, respectively, and that the original pro-

duct was a mixture of two isomeric salts, C2oH2oN202l,HI and
0203261^20212,2111. The latter conclusion the authors find to be
incorrect, the substance examined being, in reality, incompletely de-

composed. If the mixture of the trihydriodide and aqueous ammonia
is shaken with ether and allowed to remain, asymmetric crystals

separate, containing ether of crystallisation and having the composi-
tion 02oH25N^202l + Et20 ; if kept over sulphuric acid in a vacuum,
they lose

-J
mol. ether, the latter being completely removed in a

current of hydrogen at 60°. Hydriodoquinine is thus obtained as a^

voluminous, dull, white powder, which melts at 150—155°, bni
commences to decompose at a much lower temperature.

H. G. O.
Condensation of Aldehydes with Benzoylpiperidine. By L.

UuGHEiMER (Ber., 25,2421—2429; see also Abstr., 1891, 1246).—
The author finds that the compound obtained by treating benzoyl-

piperidine with benzaldehyde has the composition OigHivN, and not
OigHigN, and is dibenzylpyridine.

Dihenzylpyridine, 05NH3(OH2Ph)2, is obtained by heating benz-

aldehyde (6 parts) with benzoylpiperidine (5 parts) in a sealed tube
at 240—250° for six hours. The product is dissolved in ether, the

ethereal solution shaken with sodium hydroxide and then with dilute

hydrochloric acid. The base is obtained in the aqueous layer as

hydrochloride, which sinks as a heavy oil crystallising after a

time, and is purified by boiling it with a small quantity of benzene
and allowing it to crystallise. The free base is obtained by dissolving

the hydrochloride in chloroform and shaking the solution with sodium
hydroxide; it crystallises from alcohol in thin tablets and scales,

melts at 89", and is easily soluble in alcohol, ether, and chloroform.

It is a feeble base, and the salts are decomposed by water. The
hydrochloride crystallises from benzene in large plates and scales, falls
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to a powder on exposuTX? to air, melts under boil in.2' benzene, and, when
dry, melts at 164*5—166"^. The hydrohromide crystallises from benzene
in thin plates, melts at 148*5'' (uncorr.), and falls to powder on ex-

posure to air. The methiodide is an oil which will not crystallise, and
when its solution in chloroform is evaporated, yields leaflets which
contain chloroform, and become oily on exposure to air. The ethiodide

crystallises from alcohol in small needles, melts at 137°, is sparingly
soluble in water, very sparingly so in benzene, but easily in chloro-

form.
Dibenzoylpyridine, C5NH3BZ2, is obtained by heating the above base

(1 part) with potassium dichromate (4*5 parts) and sulphuric acid

(7 parts) in a reflux apparatus for 6—8 hours. The product is dis-

solved in acetic acid, the filtered solution diluted, treated with excess

of sodium hydroxide, and the precipitate thus formed is dried at the
ordinary temperature and extracted with boiling ether. It crystal-

lises from alcohol in long needles, melts at 123°, is somew^hat soluble

in hot water, and is a feeble base. The platinochloride is obtained in

long, bright, reddish-yellow needles, and cannot be recrystallised

without decomposition.

When dibenz;)'lpyridine (8 grams) is treated with chromic an-

hydride (75 grams) and sulphuric acid (260 grams diluted with twice
its volume of water), it yields benzoic acid, benzoylpyridinecarboxylic

acid, and pyridinedicarboxylic acid. The dicarboxylic acid does not
melt at 290°, and the author believes it to be the 3.5-acid.

Tribenzylpyridine, 05^112(07117)3, is obtained in a similar way to the

dibenzyl compound, by employing a larger proportion of benzalde-

hyde. It is insoluble in ether, crj^stallises from amyl alcohol, in

which it is sparingly soluble, in small leaflets and plates, melts at

278—280'', and is very sparingly soluble in alcohol, easily so in a.cetic

acid. E. 0. K.

2 : 3-Dipiperidyl. By F. Blau {Monatsh., 13, 330—343).—The
author has corrected and extended his previously published w^ork on
this compound (compare Abstr., 1891, 583). The base, when purified

by distillation with steam, is a powerful alkali, boils at 267—268°,

and melts at 68—69°. The true melting point is, in all probability,

somewhat higher than this, for the compound rapidly absorbs water
and carbonic anhydride from the air, and the temperature of fusion is

thereby lowered. The platinochloride, CioH2oN2,H2PtCl6 + 2H2O, is

readily soluble in w^ater, melts at 237—238° and loses its water of

crystallisation at 100°
; the aurochloride, OioH2oN2,2HAuC]4, melts at

211—212°, and the ^{c?*a^e at 215°. Nitrosodipiperidyl, OioHi9N2(NO).2,

has the characteristic odour of the nitrosamines, is not readily soluble

in water unless a free acid is present, melts at 87*5—88'5°, and on
long-continued warming with concentrated hydrochloric acid is partly

reconverted into the original base. The compound of 2 : 3-dipiperidyl

with carbon bisulphide crystallises well, and melts at 205" with

decomposition.

The author has also carried out the reduction of nicotine according

to Liebrecht's method (Abstr., 1886, 161), but has obtained a mixed
product in lieu of that investigator's so-called dipiperidyl (hexahydro-
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nicotine), wliicli boils at 250—252°. It boils at 235—265°, and has

not yet been completely investigated. G. T. M.

Hyoscine. By A. Ladenbueg (Ber., 25, 2388—2394).—An
answer to a paper by Schmidt (this vol., p. 1255). Schmidt has

stated his belief that hyoscine, CnHgaNOa, does not exist, but is

identical with scopolamine, C17H21NO4, and says that the author's

analyses agree better with the latter than with the former formula.

The author quotes analyses which show that this is not the case.

The basic decomposition product of hyoscine, that is, pseudotropine,

also gave on analysis of its salts numbers agreeing with the author's

formula.

The author has again analysed hyoscine aurochloride,

CnH23N03,HAuCl4,

and pseudotropine platinochloride (C8Hi5NO)2,H2PtClR, and confirms

his former results.

Pseudotropine platinochloride crystallises in the rhombic system

;

a : b : c = 0*70586 : 1 : 1*39935. These crystals are crystallographi-

cally distinct from those of scopoline platinochloride.

The author has examined a commercial sample of hyoscine, and
finds that it contains scopolamine. This is, however, of no con-

sequence commercially, as the two compounds have the same thera-

peutic action.

The author suggests the name isidiom for compounds which have
different compositions but are very similar in chemical behaviour :

such compounds are hyoscine and scopolamine, pseudotropine and
scopoline, cobalt and nickel, niobium and tantalum pentachlorides,

benzene and thiophen, &c. E. C. R.

Alkaloids of the Root of Corydalis cava. By M. Feeund
and W. JosEPHY {Ber., 25, 2411—2415).—The product which the
authors employed was obtained from Trommsdorff's manufactory, in

Erfurt, and is prepared as follows :—The finely-cut roots are extracted

with alcohol, the alcohol distilled off, and the aqueous solution

which remains filtered from resin ; ammonia is then added to the
filtrate, and the precipitated base extracted with ether. On con-
centrating the ethereal solution, a product is first obtained which
melts about 160°, but the mother liquors, if further concentrated and
mixed with alcohol, yield a crystalline precipitate, which is purified

by recrystallisation from alcohol. The product thus obtained melts
at 126—130°, and is known as " corydaline " ; the authors have
examined it, however, and find that it consists of at least three
alkaloids.

Corydaline, C22H27NO4, melts at 134*5*. The authors confirm the
results of Dobbie and Lauder (Trans., 1892, 61, 244, 605).

Bulhocapnine, C34H36N0O7, is separated from corj'-daline by using
excess of alkali, in which it is soluble, whereas corydaline is not. It

melts at 198—199°, does not lose water when heated at 120°, and is

bibasic.

I
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Corycavine, C23H23NO5, is contained in small quantity in the crude
product melting at 126—130°, and in somewhat larger quantity in the
product melting at 160°. It melts at 214—215^, crystallises in
beautiful, rhombic tablets, is insoluble in alkali and less soluble in
absolute alcohol than corydaline. The hydrochloride^

Co3H23N05,HCl,H,0,

the hydriodide, C23H23N05,HI,H20, and the platinochloride^

(C23H23N05)2H2PtC]6,2H20,

do not lose their water of crystallisation when heated at 120—130".

The methiodide melts at 218°.

The authors have also examined preparations of corydaline ob-
tained from E. Merck, of Darmstadt, and from T. Schuchardt, of

Gorlitz. The former contained corydaline and bulbocapnine. The
latter contained corydaline and a small quantity of a base which is

soluble in alkali, and melts at 205—207°.

The authors are engaged in the further study of bulbocapnine and
corycavine. E. C. R.

A New Leucomaine. By A. B. Griffiths (Gompt. rend., 115,
185—186).—A considerable quantity of the urine of an epileptic was
made alkaline with sodium carbonate, shaken with half its volume of

ether, the filtered ethereal extract agitated with aqueous tartaric

acid, and the alkaloid precipitated from the acid solution by excess of

sodium carbonate. It was then taken up with a fresh quantity of

ether, and on evaporating the latter, was left as white, oblique

prisms. The leucomaine, C13H16N5O7, thus obtained, is soluble in water,

is feebly alkaline in reaction, and forms a crystalline hydrochloride

and aurochloride. It gives a greenish-white precipitate with mercuric

chloride, a yellowish precipitate with silver nitrate, a white precipitate

with phosphotungstic acid, a brownish-white precipitate with phos-

phomolybdic acid, and a yellow precipitate with tannin. It is

poisonous, producing trembling, intestinal and urinary evacuations,

dilatation of the pupils, convulsions, and death. Jn. W.

Physiological Chemistry.

Digestibility of Raw and Boiled Meat. By A. Stutzer {Landw.

Versuchs-Stat., 40, 321—322).—Nearly all the results of experiments

on the digestibility of meat show that it is made less digestible by
being cooked. The author has investigated the matter, using his own
method of fractional digestion. A large piece of beef was cut in half,

the one half cut up, dried at 40°, and tinely powdered. The other

half was boiled in the usual manner, but without salt, cut up, dried

at 40°, and powdered. The following analytical results were

obtained :

—
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the subject. Cellulose was unaltered ; starch was in 56*5 per cent, of

the experiments converted into dextrose ; and in 60 per cent, of the

experiment, sucroses (cane sugar and maltose) were converted into

glucose. Succus entericus thus continues the action of the salivary

and pancreatic ferments. A glycerine extract of the mucous mem-
brane was made whicb acted in the same way. W. D. H.

Influence of Oxygen on the Separation of Carbonic Anhydr-
ide in the Lungs. By B. Werigo (Chem. Gentr., 1892, i, 488 ; from
Fflugers Arch., 51, 321—361).—In order to determine whether or not
oxygen displaces carbonic anhydride from the blood in the lungs
merely by the laws of gaseous diffusion, the author caused each lung of

the same animal to work independently of the other. To the one lung,

a gaseous mixture rich in oxygen ; to the other, an inert gas (hydro-
gen) was supplied. The results corroborate those obtained by Pfliiger,

and aiford further evidence that the carbonic anhydride is displaced

by oxygen in accordance with the ordinary laws of gaseous diffusion.

J. W. L.
Combination of Hsemoglobin with Oxygen. By C. Bohr

(^Chem. Gentr., 1892, i, 486—487 ; from Skand, Arch. Fhysiol, 1891, iii,

llQ).—The author distinguishes between different oxyhsemoglobins
(Abstr., 1890, 1450) which absorb different quantities of oxygen.
The a-modification may be obtained in solution if the solution of

the /^-modification is placed in a vacuum, and then shaken with air.

From the usual crystalline 7-modification the ^-modification may be
obtained by repeatedly drying and redissolving the crystals. The
7-modification may be obtained directly from blood by separating the

blood corpuscles by meanfi of a centrifugal machine, and then wash-
ing with sodium chloride solution to which a little ether has been
added. The ^-modification was frequently formed in some specimens
of the 7-modification which had been preserved in solution in sealed

tubes.

There appears to be no uniform relation between the quantities of

absorbed oxygen, the dry substance, the proportion of iron, and thfe

absorption of light of the several modifications. The proportion of

iron varied from 0*32 to 0*47 per cent., and the relative molecular

weight varied very greatly. J. W. L.

Sensitiveness of the Haematin Spectrum and the Formation
of Hsemin Crystals as Proof of the Presence of Blood. By
G. Janecek {Ghem. Gentr., 1892, i, 507—508).—Of the three

methods which are generally employed for the detection of blood,

the microscopical examination of the corpuscles, the examina-

tion of the haematin spectrum, and the preparation of hcemiu

crystals, the former is undoubtedly the best, provided that the

material at command will admit of such an examination. The
author has, however, made some very interesting observations re-

garding the blood and excrement of insects, such as fleas and bugs,

which live on higher animals. He finds that not only the blood, but

also the excrement contains the perfect blood corpuscles of the higher

animals from which it was originally obtained. Consequently the
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spectrum of these materials was very similar to that of tlie blood of

the higher animal, and the hoemin crystals could be obtained in

quantity. J. W. L.

Haemocyanin. By L. Fredericq (Oompt. rend., 115, 61).—The
autlior confirms the statements of Krukenberg, Halliburton, GriflBths,

and others. He considers that the negative results obtained by
Heim (this vol., p. 898) are due to the fact that Heim made his

experiments with the cray fish, lobster, crab, &c., in which the quan-

tity of heemocyanin is very small. C. H. B.

Respiratory Value of Hsemocyanin. By L. Cu^not (Compt.

rend., 115, 127—129).—Tbe author has compared the quantity of

oxygen present in the blood of Helix pomata with the quantity dis-

solved in the distilled water of the laboratory. The results show
that the blood contained from 11 to 12 c.c. of oxygen per litre, a
quantity considerably greater than is dissolved by water in contact

with air.

It follows that hsemocyanin has a distinct power of absorbing
oxygen, although in this respect it is much inferior to ho&moglobin.

It would seem, therefore, to have a true respiratory function, but
this is so feeble that the replacement of the hsemocyanin by a

colourless proteid which has no chemical attraction for oxygen does

not materially affect the vital processes of the organism. As a

matter of fact, under similar conditions, allied species occur, some
with and some without hsemocyanin. The presence of hsemoglobin
in invertebrata, on the other hand, is generally observed where the

conditions of life are difficult, especially as regards the supply of

oxygen required for respiration (compare this vol., p. 898 and pre-

ceding abstract). C H. B.

Cause of the Rapid Curdling of Milk during Thunder
Storms. By LiEBiG (Chem. Gentr., 1892, i, 490—491; from Milch.

ZeiL, 1891, No. 27).—Experiments made with a view of demonstrat-
ing whether the increased proportion of ozone present in the

atmosphere at the time of thunder storms is the cause of the rapid

curdling of milk gave negative results ; and the author considers

that it is the high temperature which usually accompanies such
atmospheric conditions which indirectly causes the souring ; s^uch

temperatures being favourable to rapid fermentation. J. W. L.

Chemistry of Vegetable Physiology and Agriculture.

Calcium Oxalate in the Bark of Trees. By G. Kraus (Ann,

Agron., 18, 271—272).—As the result of his experiments on the

barks of various trees which contain calcium oxalate in quantity, the

author concludes that this is a reserve deposit and not an excretion,

and that it is redissolved in spring and summer according to the-
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needs of the plant. Branches of Eihes sanguineum lost, from De-
cember 16th to April 27th, 16-62 per cent, of their oxalate ; from
March 13th to April 3rd, 13-17 per cent. ; and to April 16th, 38*07
per cent. Similar results were obtained with other trees. The
author remarks that calcinm oxalate is certainly liable to solution by
long-continued action of an acid circulating liquid like cell-sap.

J. M. H. M.

Occurrence in Plants of a Gum giving rise to Xylose by
Saccharification. By A. Hubert {Ann. Agron., 18, 261—267).—
The author points out that the probability of the formation of
carbohydrates in plants by the polymerisation of formaldehyde is

strengthened by the recent discoveries of carbohydrates having other
than 6 atoms of carbon : the pentaglucoses, such as arabinose and the
xylose of Wheeler and Tollens

; and the heptaglucose formed by
Muntz and Marcano by hydrolysis of the perseitol (C7H16O7) extracted
from Laurus persea.

The wood-gum yielding xylose by saccharification, originally found
in several species of wood by Wheeler and Tollens, has since been
found in large quantity by the author in oat straw and wheat straw

;

he now shows that the hay of grasses contains it in quantity, and that

lucerne contains little or no starch, but is rich in the same straw- or

wood-gum. Flax straw also contains much of it.

The melting point and rotatory power of the sugar produced by
hydrolysis of the gum extracted from these products agree with
those of xylose, as do the melting point and character of the crystal-

line osazone which it yields by treatment with phenylhydrazine. By
a less direct test (namely, the production of furfuraldehyde, a charac-

teristic product of the pentaglucoses when acted on by boiling mineral

acids) the author infers the presence of the same gum in many other

vegetable products, including beet and potato pulp residues and the

leaf mould of gardeners. J. M. H. M.

Preparation of Teas. By Y. Kozai {Bied. Centr., 1892, 488—489).
—Young leaves gathered from tea shrubs of different ages, but

growing on the same plot of ground, show no definite variation in

their composition which can be attributed to the age of the plant.

If the shrub, for three weeks before picking, be encased so as to ex-

clude the light, the leaves are etiolated, and vary in composition from

those grown in full light.

Grown in the dark. Grown in the light.

Theine 4-532 p. c. 3-784 p. c.

Total nitrogen 7-835 „ 6*945 „

Nitrogen in theine 1*311 „ 1-094 „

Percentage of theine nitro-

gen on total nitrogen .. . 16*72 ,, 15*75 ,,

The percentage of tannin is not affected by excluding the light.

In Japan, the finest tea, after powdering, is consumed with the liquor :

by another method the leaves are steeped for two minutes in water at

50—-60° ; a poorer quality is obtained by treatment for one minute
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in boiling water : by tlie use of water at 50° three extractions may be
made, each diifering very slightly from one another in composition

;

whilst if the water is at 100°, then nearly all the soluble matter is

removed by the first steeping. E. W. P.

Influence of Phosphoric Acid on the Formation of Chloro-
phyll. By O. LoEW (An7i. \Agron., 18, 270—271).—Hoppe-Seyler,
in 1879, found that " crystallised chlorophyll" contained 1*38 per cent,

of P2O5 ; and later, that chlorophyll, when treated with boiling alco-

holic potash is resolved into choline, glycerophosphoric acid, and the

acid of chlorophyllane, and suggested that chlorophyll is probably a

kind of lecithin in which the acid of chlorophyllane plays the part of

a fatty acid. Struck with this view, and following up an observation

of his own, the author cultivated Spirogyra majuscula in a nutrient

solution containing, per thousand, 02 of calcium nitrate and 0*02 of

ammonium sulphate. The cultures were made in stoppered flasks,

into which a little carbonic anhydride was introduced from time to

time. Elongation of the cells took place, but the increase in mass
was insigniticaut, cell division not being noticed. Many cells had
become swollen, and had given out lateral tubes, as if in preparation

for conjugation. The chlorophyll layer was pale and yellowish, but
continued its movements, although sluggishly. On adding 0'02 per

1000 of ferrous sulphate and dividing the cultures into two lots, to

one of which was added 008 per 1000 of disodium phosphate, a great

difference was observed. After five days, those cultures which re-

ceived phosphoric acid became dark green, cell division took place,

and the chlorophyll movement became lively. The cultures receiving

iron alone did not show this recovery. J. M. H. M.

Analyses of Apple Tree Leaves. By E. T. Schutt (Bied.

Centr., 1892, 493—494).—The following is the average composition
of leaves from five varieties of apple trees, collected on May 25th and
September 20th :

—

May 25th. Sept. 20th.

Water 73*36 per cent. 60*71 per cent.

Ash 2-33 „ 3-46

Nitrogen 2*94 „ 2*48

?j

hi Ash.

P2O5 10-47 ., 5-82

KoO 10-82 „ 11-63

CaO 17-40 „ 27-91

MgO 9-77 „ 4-81

EeA 1-49 „ 1-41

Si02 1-07 „ 1-14

E. W. P.

Analyses of Healthy and Diseased Sugar Cane. By A.
Stutzer (Landw. Versucks- Stat., 40, 325—327).—The sugar canes

were sent from Cheribon, in Java, in 1884, when there was much
disease. The healthy plant was 2—2-5 m. high, and the average
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circumference of the stalk 9—11-5 cm. ; the pith was white. The
diseased cane (of the same age as the other) had stalks 50—60 cm.
high, and many less. Many plants had no stalks, the leaves growing
from the root stem ; the leaves were smaller than those of the healthy
plant, and the pith was more or less brown, and was frequently
wanting altogether. The following table shows the percentage of ash
constituents in the dry substance of (1) healthy leaves, (II) diseased
leaves, (III) healthy canes, (lY) diseased canes :

—
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Analytical Chemistry.

Improved Gas Pipette. By A. H. Gill (Zeit. anal. Chem., 31,
292—293).—In place of the four-balb Hempel pipette, the author uses

that with two bulbs only, but attaches an india-rubber ball to the

wider tube. This protects the reagents as effectually as the water
lute, and is more convenient in use. M. J. S.

Errors arising in Chemical Operations owing to the Em-
ployment of Gas Flames. By A. Lieben (Monatsh., 13, 286—298).

—Coal-gas contains an appreciable amount of combined sulphur

:

and, when its flame is directly employed in the evaporation of solu-

tions contained in open dishes, sulphur, in the form of sulphuric acid,

•can be usually recognised in the solutions. The quantity of sulphur
absorbed as sulphuric acid by any particular liquid, during evapora-
tion, depends not only on the size of the flame and on the duration of

the process, but also on the chemical properties of the liquid in

question. The largest quantity of acid is absorbed by solutions of

substances having a basic nature, and by those containing the salts of

volatile organic acids. Much less sulphur is absorbed during the

evaporation of distilled water, and very little indeed by a solution of

barium chloride acidified with hydrochloric acid. Pure hydrochloric
acid does not take up even a trace of sulphuric acid.

Under some conditions, sulphurous anhydride can be recognised
amongst the products of combustion of coal gas ; but even then it is

produced only in very small quantities. The formation of sulphuric

acid must not therefore be regarded as due to the oxidation of the lower
oxide. This view is confirmed by the fact that when a platinum dish

filled with water is placed over a Bunsen flame, the dewy deposit, which
immediately forms on the outside, contains a considerable quantity of

sulphuric acid. On further heating, this water volatilises ; but the
sulphuric acid, owing to its high boiling point, remains on the
platinum. G. T. M.

Extended Emplosonent of Arsenions Acid in Volumetric
Analysis. By R. Namias (Gazzetta, 22, 508—513).—The author
dissolves arsenious oxide (8 grams) in a concentrated aqueous solution

(300—400 c.c.) of ammonium acetate (80 grams) by the aid of heat,

and then dilutes to a known volume (1 litre). This solution is

standardised against iodine solution of known strength (10 grams of

iodine per litre) and need not be titrated in presence of sodium hydro-
gen carbonate, as equally accurate results are obtained when the
solution contains free acetic acid. The titration with the acid solu-

tion is less rapid than with the ordinary alkaline solution, but can be
performed more quickly at 60—70" with no diminution in accuracy.

The estimation of the active chlorine in bleaching powder may be
conducted as follow^s :—The bleaching powder (10 grams) is triturated

in a mortar with water and the liquid made up to a litre. 15 c.c. of the
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standard arsenious oxide solutionis added to 10 c.c. of the clear bleach-

ing powder solution, heated to 60°, acidified with acetic acid, and the
excess of arsenious solution titrated with iodine solution in presence of

starch. Chloric acid may be estimated by adding the chlorate (0"5 gram)
to the arsenious solution (20 c.c), diluting to 50 c.c, adding excess of

hydrochloric acid, heating at 100° for some time, and titrating with
iodine. The determination of the active oxygen in manganese dioxide

may be made in a similar manner.
Chromates and dichromates may be estimated in the same manner

as manganese dioxide or in a solution acidified with acetic acid only
;

in this case the liquid must be boiled for at least 15 minutes before the
titration is performed.
The volumetric estimation of lead may be carried out as follows :

—

An excess of potassium dichromate solution of known strength is

added to the solution of the lead salt acidified with acetic acid. The
liquid is now made up to a known bulk, and after complete subsidence

of the precipitate an aliquot part of the solution is withdrawn and
the excess of dichromate found by means of the arsenious solution.

The results are accurate, but if the titration is performed in presence
of the precipitate the results are somewhat less trustworthy.

W. J. P.

Presence of Lead in Glass Wool. By L. Blum (Zeit. anal.

Chem., 31, 292).—A specimen of commercial glass wool was found to

blacken when exposed to hydrogen sulphide, the blackening being
due to the presence of lead. For the filtration of acids, or any opera-

tion in which the presence of lead would be objectionable, such wool
must be avoided. M. J. S.

Gasometric Estimation of Nitric Acid. By Glaser (Zeit. anal.

Chem., 31, 285—288).—In those methods v/hich depend on the reduc-

tion of the nitric a.cid by hydrochloric acid and ferrous chloride, and
measurement of the nitric oxide, there is always a liability to error

from the presence of dissolved oxygen in the liquid over which the

gas is collected, whereby part of the nitric oxide is converted into

nitrous acid. This oxidation can be prevented by collecting the gas

over a 1 per cent, solution of potassium iodide, when the well-known
reaction between nitrous and hydriodic acids, resulting in the libera^

tion of iodine and nitric oxide, occurs. In cases where carbonates are

present the gas must be treated with soda, but in their absence this

is unnecessary. The few test analyses communicated are perfectly

satisfactory. M. J. S.

Estimation of Sulphur.—II. By F. P. Treadwell (5er., 25,
2377—2382).—In a former paper (Abstr., 1891, 1137), the author has

shown that sulphur can be determined in insoluble sulphides by heat-

ing them with iron in an atmosphere of carbonic anhydride, decom-
posing the sulphide of iron with hydrochloric acid, and absorbing the

hydrogen sulphide in an ammoniacal solution of hydrogen peroxide.

This method is applicable to the estimation of pyrites in slate if the

compound contains no calcium sulphate. If sulphates are present

they are reduced to sulphides.

The author finds that the sulphur of pyrites and of other insoluble
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sulpliides is quantitatively converted into hydrogen sulphide by treat-

ment with tin and concentrated hydrochloric acid.

The analysis is carried out as follows :—The flask in which the
decomposition takes place is covered on the bottom with a layer of

tin powder 5 mm. thick, and the substance to be analysed, wrapped in

tinfoil, is introduced and covered with 60 mm. of granulated tin. The
air in the apparatus is then replaced by hydrogen, concentrated
hydrochloric acid added, and the mixture heated for about 50 minutes

;

the hydrogen sulphide which is evolved being collected in hydrogen
peroxide solution as previously described. The results obtained are

good. The method is applicable to the estimation of pyrites in slate,

but slightly high results are obtained.

With substances containing arsenic and antimony, large quantities

of arseniuretted and antimoniuretted hydrogen are evolved. The
author is engaged on experiments to determine if the reaction is

quantitative. E. C. R.

Absorption Apparatus for Use in the Estimation of Sulphur
in Iron. By L. Blum {Zeit. anal. Ghem., 31, 290—292).—This con-

sists of two parts, B, a cylinder, the upper part of which is expanded
into a bulb of 200 c.c. ; A, a tube r, drawn out to a point below,

and with a 200 c.c. bulb blown on its upper portion, and carrying below
its bulb a hollow stopper ground into the neck I of the cylinder,

and furnished with a side tube m, for the escape of unabsorbed

Jin

gases. The cylindrical part of B is 20 cm. high, and holds about
50 c.c. In the cylinder is placed either a solution of bromine in

hydrochloric acid, or ammoniacal hydrogen peroxide, and the neck ^

of the bulbed tube A is connected by a tube to the flask in which the
The whole is stood in a beaker of cold wateriron is being dissolved
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while the absorption is taking: place. The absorption of the hydro-
gen sulphide is always complete, and regurgitation of the liquid is

impossible.

When brominated hydrochloric acid is used as the oxidising agent,
the difficulty in the filtration caused by the presence of resinous
brominated hydrocarbons (Abstr., 1890, 921) may be got rid of by
adding to the liquid a fragment of ash-free filter-paper before pre-

cipitating with barium chloride. This, during the subsequent boiling,

breaks up into fibres, which entangle the brominated compounds,
promote rapid subsidence of the precipitate, and allow filtration to

proceed unchecked. M. J. S.

Volumetric Estimation of Sulphuric Acid in Urine. By E.
Freund (Chem. Ce7ifr., 1892, i, 607 ; from Wien. klin. Woch., 51, 958).—
To 50 c.c. of urine (which must not be too strongly coloured) is added
10 drops of a 1 per cent, solution of sodium alizarinsulphonate, and then

a 5 per cent, solution of acetic acid is added drop by drop, until the
solution becomes orange-coloured; 5 c.c. more of acetic acid are now
added, the solution heated nearly to boiling, and titrated with brrium
acetate until the precipitated barium sulphate appears distinctly red.

The barium acetate solution contains 11*22 grams per litre. The ex-

perimental error amounts to about 2*5 per cent.

Very concentrated urines are diluted before titration. Strongly
coloured urines should be decolorised by the addition of zinc-dust,

and the dissolved zinc precipitated by means of sodium hydroxide.

J. W. L.

Volumetric Estimation of Sulphates. By A. Bouriez (Chem.
Cen{r., 1892, i, 570—571 ; from Rev. mferfiat. fals. aliment., 5, 118—
120).—A standard solution of barium hydrogen phosphate is pre-

pared, and with a measured quantity of this the solution of the

sulphate is boiled ; the barium must be in excess. After filtering

from the precipitated barium sulphate, an excess of sodium carb-

onate is added to the filtrate, which precipitates the excess of

barium as tribarium phosphate. This precipitate is washed until

the washings are neutral to phenolphthalein. The precipitate is

transferred to a beaker, dissolved in dilute hydrochloric acid, an
excess of sodium sulphate is added to precipitate the barium, and the

phosphoric acid is determined in the filtrate voluraetrically by Jolv's

method, which depends on the fact that methyl-orange reacts with

phosphoric acid as a monobasic, whilst phenolphthalein reacts with
it as a bibasic acid. The solution (which need not be filtered) is

therefore coloured with methyl-orange, and standard sodium hydr-

oxide added until the colour becomes orange, inclining to yellow

;

phenolphthalein is then added, and the titration continued until the

rose colour appears. From the amount of phosphoric acid found, the

amount of sulphuric acid may be calculated. J. W. L.

Estimation of Calcium Salts in Syrup and Sugar Products.

By J. Wolf (Chem. Gentr., 1892, i, 650; from Osterr.-ungar. Zeit.

Zuck.-ind.y 21, 96—104).—For this purpose a soap solution is pre-

pared as follows :-—150 grams of pure olive oil is warmed on
VOL. LXII. 4 «
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"the wafer-baili with 5 c.c. of water; 100 grrams of finely powdered
litharge and a soh:ition of 5 grams of lead ncetnte in 40 c.e, of water
are added, and the whole is stirred until liomo2'f^"eous. This lead

•plaster is washed with water and rubbed down (150 jrrams) with
potassinm carbntiate (40 p-rams) to a nniforra paste, which is ex-

traeted. with strDncr alcohol. Tiu; lead carbonate is filtered off and
the filtrate distilled ; 40 grams of the residual soap is then dissolved

in 1000 c.c. of alcohol of 56 Tralles. To brinp* this solution to

such a strength that 1 c.c. shall correspond to O'OOOS gram of CaO,
ICO c.c. of a solution of calcium chloride (0*15 gram per litre) is

introduced into an Erlenmeyer flask, and 25 c.c. of a pure sugar solu-

tion of 13° S. (?) added, together with a few drops of strong ammonia

;

it is then made up to 150 c.c. with water. To this mixture the soap
solution is added until a final drop produces a lather about 1 cm.
thick, and permanent for 10 minutes. The operation is repeated with
the spme quantity of the same sugar solution, omitting the calcium
chlnide solution. The difference between the number of c.c. used in

er ch case is the quantity of soap solution equivalent to 100 c.c. of

tl e calcium chloride solution.

The above solution will serve for titratinsr tbe calcium salts in

sugar products, provided :—(1) That the liquid is neutral or slightly

alkaline. (2) That a few drops of strong ammonia are present. (3) That
the qiantity of soap solution added does not exceed 20 c.c. ; otherwise
lime soap separating on the surface will render the end reaction

indistinct. (4) When titrating second or third products, the syrups
are dissolved in water at about 40°. (5) That the lather is about 1 cm.
thick, is clear, vesicular, and permanent for 10 minutes ; when the
lather has disappeared, it should be easily reproduced by re-agitation.

A. G. B.
Separation arid Estimation of Lead, Silver, and Zinc in

Galena and Blende. By E. Acjbin (Bull. Soc. Chim. [3], 7. 134

—

135).—The author recommends the following i^apid process for the

commercial analysis of galenas and blendes. The powdered mineral
(10 grams) is treated with fuming nitric acid (50 c.c.) in a conical

flask (1 litre) ; the whole is then evaporated to dryness on tbe sand-
bath, taken up by nitric acid (20 c.c. of sp. g-r. 1'38), and the solution

diluted to about 400 c.c. with v/ater. The siliceous gangue and
lead sulphate are now collected on a double tared filter, and after

being washed, dried, and weighed, the lead sulphate is extracted
from the weighed precipitate by trituration in a glass mortar with
hot sodium tartrate solution (20 per cent.). The siliceous gangue
remains unchanged, and is a,£?ain collected on the tared filters and
weighed ; the weight of lead is thus determined. The liquid con-
tainino^ the silver and zinc is now made up to a standard volume
(500 c.c.) ; in part of this (50 c.c), after separating the iron and
aluminium by ammonia, the zinc is precipitated with ammonium
hydrosulphide, and the precipitate collected and dissolved in hydro-
chloric acid ; the solution after being filtered is precipitated Lot with
sodium carbonate, and the zinc weighed as oxide. The remaining
liquid (450 c.c), containing the silver, is rapidly evaporated to

20—30 c.c. and cooled, the clear solution is decanted from the
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crvstalUne deposit, and pure sodium chloride (1 ^rara) added to it to

p)ecipitate the silver as chloride; this is then collected, rlried, and
WL'igbed on a double tared filter. W. J. P.

Essence of Sandal Wood. By E. Mesnard (Gompt. rend., 114,
1546—1547).—AduHerati'on of essence of sandal wood with tere-

benthene, oil of cedar, oil of cubebs, copaiva, &c., is detected by
mixing it with concentrated sulphnric acid. When the essence is

pure, the mixture is at first viscous, then becomes pasty, and very
rapidly changes to a pale bluish-grey or greyish, solid mass which
adheres strongly to glass ; when impure, the viscous mixture does
not completely solidify, has a dark colour and a very distinct lustre.

If 2 to 3 centigrams of the essence is m^xed with a drop of strong
sulphuric acid and poured on a ground glass plate, and the end of a
small glass rod attached to the under side of a balance pan is inserted

in the viscous mixture, the degree of adherenre of the solidified mass
can be measured, and the amount of adulteration roughly estimated.

C. H. B.
Detection of Higher Alcohols in Spirits of Wine. By C.

Bardy (Gompt. rend., 114, 1201— 1204).—A preliminary examination
is made by agitating 10 c.c. of the alcohol with 100 c.c. of a saturated

salt solution. If an oily upper layer does not separate, 100 c.c. of

the alcohol is agitated with 450 c.c. of a saturated salt solution in a

vessel provided with a stop-cock; sufficient water is added to re-

dissolve the salt that is precipitated, and then 60 to 70 c.c. of carbon
bisulphide, and the mixture is well agitated. After a short time, the

bisulphide is transferred to a smaller similar vessel, and the extrac-

tion is repeated a second and third time with similar quantities of

carbon bisulphide, the whole of the latter being transferred to the

second vessel. In order to separate the alcohols from the bisulphide,

the latter is mixed with sufficient concentrated sulphuric acid (about

2 c.c.) to form a heavier layer at the bottom of the vessel, and, after

vigorous agitation, the acid is transferred to a smaller vessel. The
extraction is repeated several times with 1 c.c. of acid each time, and
the various quantities of acid are mixed, heated at 50—60°, and a

current of air passed over the surface of the liquid until all the

bisulphide is expelled. An equal volume of glacial acetic acid is then

added, and the mixture heated on a water-bath at about 100" for a

quarter of an hour, the flask being fitted with a reflux condenser.

When the action is complete, the contents of the flask are poured into

100 c.c. of saturated salt solution. If higher alcohols were originally

present, the correspondinor acetates separate and form an upper layer,

the volume of which can be measured by any of the usual methods,

the liquid being previously cooled to 15°. The number of cubic centi-

metres of acetates multiplied by 0*8 gives the percentage of higher

alcohols in the alcohol examined.

If in the preliminary test an oily upper layer separates, only 25 c.c.

of the alcohol should be taken and mixed with 100 c.c. of saturated

salt solution and 8 to 10 c.c. of water. The quantity of carbou

bisulphide, however, ought not to be reduced, and all the other opera-

tions are conducted iu the manner described.
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The carhon bisulphide clissolve=< only hutyl and amyl alcohols, and
if propyl alcohol is soucrht for, the snlt solution that has been ex-

tracted with bisulphide is filtered and distilled until an alcoholometer

in the receiver marks 50°. The quantity of propyl alcohol in the

distillate is estimated by titration with permanganate (Barbet) or by
Gossart's method.

Alcohol in the distillery residues known as " essential oils " may
be determined by a modification of this method. 500 c.c. is agitated

with an equal volume of salt solution, and the latter is extracted with
three successive quantities of carbon bisulphide and afterwards dis-

tilled. The alcoholic strength of the distillate, corrected, if neces-

sary, for the presence of propyl alcohol and calculated to the original

volume, gives the percentao-e of alcohol present.

This method will detect 0*5 per cent, of higher alcohols in spirits of

wine. Greater sensitiveness can be obtained by working with a

larsrer quantity of the alcohol, but in this case a correction must be
made on account of the ethvl acetate formed from the alcohol dis-

solved by the carbon bisulphide. C. H, B.

Reactions of Amidobenzoic Acids. By O. de Coninck (Compt
rend., 114, 1275—1276).—Orthoamidobenzoic acid, when heated with
a slight excess of pure potassium nitrite, yields a substance that forms
a garnet-red solution in dilute alcohol. The para- and meta-acids

form compounds which yield orang-e-red solutions.

When heated to fusion with a slight excess of ammonium nitrate,

the acids form two layers, the lower pale red and the upper violet.

With a smaller proportion of the salt, a deep coloration is formed,
sometimes red, sometimes brown, and if the substance is cooled for a
short time and mixed with a little water, a colourless solution is

formed which regains the original colour on heating.

Uranium nitrate, on heating gently, yields a sublimate which is

bright red with the ortho-derivative, and forms an amber-yellow
alcoholic solution; brown with the meta-acid, and forms a red-brown
alcoholic solution ; orange with the para-acid, and forms a deep-yellow
alcoholic solution.

Bleaching powder, when heated gently with the ortho-acid, yields a

deep-violet magma, forming a red solution with concentrated alcohol,

which after a time shows a violet fluorescence. The para- and meta-
acids also yield red solutions under the same conditions, but they
show no fluorescence.

Zinc chloride heated just to fusion gives an amber-coloured mass
with the ortho-acid, deep vio'et with the meta- and para-acids.

Stannous chloride on heating gives yellow products with all three

acids.

Stannic chloride acts energetically on the ortho-acid. The solution

of the product in dilute alcohol is red. The meta- and para-acids

give no reaction, except that sometimes the meta-acid yields a small

quantity of violet sublimate. C. H. B.
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General and Physical Chemistry,

Hasselberg's so-called Second or Compound Hydrogen
Spectrum and the Structure of Hydrogen. By A. Gruawald
(Monatsh., 13, 111—244).—Balmer showed that the wave-leno^ths of

a portion of the rays in the line spectrum of hydrogen, emitted at
high temperature, are in simple rhythmical relation one to another.
At low pressures and temperatures, hydrogen emits not only the
above rays, but a number of other relatively weaker ones, forming the
so-called second or compoujid line spectrum, which has been specially

described by Hasselberg. The lines in this second spectrum do not
appear at first sight to bear any relations one to another, but the
author, who has been engaged in a very complete and lengthy in-

vestigation of this point, finds that certain regularities do exist.

The lines in the second hydrogen spectrum may be divided into

groups Gi, G2, G3, . . . . , G„ in such a manner that each line in one
group corresponds with a line in each of the other groups. The
reciprocal value of the wave-lengths of homologous lines l/Xi, l/\2,

1/^3, . . . . , Ii'Xh ai'e found to be in the proportions to one another of

4 4 4 4
the numbers 1 — —. 1 — 75, ^ — t,^ » 1 — 7

—

r^rr^- ^^ *^es8

groups there would appear to be at least 14, there being a necessary
limit to their number as there is to that of the particles which
transfer these different vibrations to the ether. H. C.

Theory of Secondary Batteries. By F. Steeintz (Ann. Phys.
Chem. [2], 46, 449—463).—The author proves by measurements of the

E.M.F. the presence of hydrated peroxide of lead as a secondary
product on the plates of secondary elements, and considers that its

formation is accompanied by a diminution of the E.M.F. of the

element on charging, and its destruction by a corresponding increase

on discharging.

Experiments were made to ascertain the dependence of the E.M.F.
on the concentration of the acid in the cells. If the E.M.F. (E) is

expressed in volts and the strength of acid (z) in grams H2SO4 per

litre of solution, the following relation holds good for the ordinary

temperature :

—

E, = 1-850 -f 0-00057;?,

or if s is the specific gravity of the solution and So that of water at

the temperature of experiment, then

E, = 1 850 + 0-917 (.9 - So).

The temperature coefficient of the E.M.F. was always found to be
positive. Measurements were made at every fifth degree between 10*

and 70°. The following are the coefficients for various values of the

E.M.F :—
VOL. Lxn. 5 a
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tlie number of molecules of dissolved substance present in unit
volume of the solvent. H. C.

Heat of Formation of Permolybdic Acid. By E. Pochard
(Compt. rend., 115, 227—229).—The direct neutralisation of per-
molybdic acid by sodium hydroxide develops +24-2 Cal., and by
potassium hydroxide +24*0 Cal. The action of sulphuric acid on
sodium permolybdate develops +6*9 Cal., and the result is the same
Avhether tlie sulphuric acid is added all at once or in successive
portions. The whole of the molybdic acid is not displaced, but a
very acid molybdate is formed, its formation corresponding with
0-6'Cal.

The action of hydrosren peroxide on a mixture of sodium molybdate
•with sulphuric acid in molecular proportion develops -f-5*4 Cal.,

a quantity which may be regarded as the sum of the heat developed
by the decomposition of the hydrogen peroxide and that absorbed by
the formation of the permolvbdate. It follows that the formation of

the permolybdate absorbs —16*2 Cal.

The direct neutralisation of permolybdic acid develops with sodium
hydroxide +11*2 Cal., and with potassium hydroxide +11'1 Cal. It

follows that permolybdic acid will displace carbonic acid, but is itself

displaced by the strong acids. The action of alkaline hydroxide-^ on

the permolybdates, with production of molybdares, gives for the heat

of formation of permolybdic acid from molybdic acid — 15"9 Cal., a
number almost identical with that obtained by the action of hydrogen
peroxide. The energy necessary for the formation of the per-

molybdic acid is derived from the decomposition of the hydrogen
peroxide. C. H. B.

Molecular Volumes of Dissolved Substances. By J. Traube
(Ber., 25, 2524— 2538).—The author has compared the molecular
volumes of a large number of salts in aqueous solution as found
by different investigators with the degree of electrolytic dissociation

or " ionization " of the salts, and finds that a very close relation

exists between the two (compare Schmidt, Abstr., 1890, 844). To
the objection of Ostwald that the numbers cannot simply represent

molecular volumes of the dissolved substances, inasmuch as they are

in certain cases negative, the author replies that in all sucli cases the

salts contain water of crystallisation, and that when allowance is

made for the contraction of the latter, the negative value disappears,

and numbers are obtained which correspond with those of thr

anhydrous salts. H. G. C,

Permeability of Precipitated Membranes. By G. Tammann
(Zeit. physikal. Chem., 10, 255—2G4),—Traube was of opinion that

precipitated membranes were of the nature of molecular sieves, which
let small molecules pass through them, but stopped large molecules.

Ostwald (Abstr,, 1890, 1354) developed this idea of Traube's for

salts, and stated that membranes might be permeable, not for salt

molecules as such, but for particular ions. Salts, of which both ions

5 a 2
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could pass the membrane, woald pass tlirouf^h as a whole
; whilst if

one of the ions were stopped, the salt could not pass at all.

The author has put these ideas to experimental proof. First of all,

he took three membranes (tannate of gelatin, zinc ferrocyanide, and

copper ferrocyanide) and determined their permeability to 17 diflerent

dye-stuffs (salts and acids) in aqueous solution. If the molecular

sieve theory is correct, the order of permeability of the three mem-
branes ought to be the same for all the dissolved substances. This

he found not to be the case.

Acids diffuse through membranes of copper ferrocyanide in the

order of their strength, that is, of their degree of dissociation into

ions. This would indicate that it is principally the ions which pass

the membrane, and not the undissociated acid. The following are

some of the numbers obtained :

—

Hydrochloric acid 9-0

Trichloracetic acid 6'6

Monoch'oracetic acid 3'3

Acetic acid 2*6

Experiments were made with a large number of salt solutions in

respect of their power to pass through different membranes. The
chlorides, bromides, and nitrates of potassium, ammonium, sodium,

and lithium pass easily through copper ferrocyanide membranes. The
corresponding sulphates diffuse with greater difficulty. The mem-
brane is impervious to calcium and magnesium salts, but allows

chlorides and bromides of barium and strontium to pass. Succinic,

tartaric, citric, and isobutyric acids penetrate the membrane, but their

potassium salts do not. These examples are sufficient to show that

Traube's and Ostwald's views are untenable without modification.

The author inclines to the opinion that the process of passage

through the membrane may be one of solution, as all the semi-

permeable membranes with which we are acquainted are strongly

hydrated. J. W.

Solubility Curves of Pairs of Salts. By H. W. B. Roozeboom
{Zelt. jjhysikal. Chem., 10, 145—164).—In this paper, the author dis-

cusses the solubility relations of pairs of salts which are capable of

forming a double salt with each other as well as mixed crystals, and
has examined in particular the solubility in water of mixtures con-

taining ferric chloride and ammonium chloride in various proportions

(compare this vol., p. 1048). He tabulates his results so that the

numbers of molecules of ammonium chloride dissolved from the mix-

tures by 100 mols. of water appear as abscissse, and the corresponding

numbers for ferric chloride as ordinates. The solubility of the pair

FcaCle : NH4CI at 15° is expressed in this way by an isotherm which
consists of three curves cutting in pairs.

The first curve is for solutions which are in equilibrium with the

hydrate Fe2Cl6,12H20, and runs between the limits

9-30 to 9-93 mols. FeCl, 1 . mn i xr r^

and to 1 36 mols. NH.Cl ) *^ ^^^ ^^^^- ^'^'
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The second curve gives the coraposition of the solutions in equi-
librium with the double salt 4NHiCl,Fe,Cl6,2H20.

Its limits are

—

9-93 to 6-8 mols. FeCl3 1, inn i tt r.
and 1-36 to 7-8 mols. NH^Cl /

*^ ^^^ ^^^'- ^^^•

The third curve is for solutions which can exist in presence of mixed
crystals (containing from 7-3 down to per cent, of ferric chloride).
It runs between the limits

6-8 to Omols. FeCl3 1, im i Trn
and 7-8 to 11-88 mols. NH.Cl /

*^ ^^^ ^^^'- ^^^'

The solution at the point of intersection of the two first curves is

stable in presence of the hydrated ferric chloride and the double salt

:

that at the intersection of the second and third curves can exist in
presence of the double salt and the mixed crystals containing the
maximum amount of iron. The composition of the solutions at these
points is independent of the quantity of the two solid phases.
Whilst, however, the solution at the first intersection is not further
altered by any addition of ferric chloride, or by the addition of
ammonium chloride up to the point where all the solid ferric chloride

is converted into the double salt, the solution at the second intersec-

tion is changed by the addition of one or other component, for each
of these transforms one solid phase into the other.

The curve for the double salt shows that this salt cannot be dis-

solved without undergoing decomposition.

The mixed crystals contain the ferric chloride as Fe2Cl6 with 7 to

8 mols. H2O ; but whether as an isotropic or eeolotropic admixture
remains undecided. The relation between the quantity of iron in the
mixed crystals and tha-t in the solution is not well known.
The author enumerates various- cases of solubility isotherms for

salt pairs of d^'fferent types. These all consist of one or more curves
cutting ea;ch other in pairs. He also shows for these cases how the

mixed solutions are changed by the addition of one or other solid

component. J. W.

Solubility of Double Compounds. (Part II.) By R. Brhkend
(Zeit. physikal. Chem., 10, 265—283 ; compare this vol., p. 1047).

—

In this paper, the solubility relations of the compound which phen-
anthrene forms with picric acid are investigated for alcoholic solu-

tions. The method was to dissolve the picrate (alone or with excess

of phenanthrene or of picric acid) in warm, absolute alcohol, allow it

to remain for a week at the ordinary temperature, kept constant as

far as possible, and then estimate what had remained in solution as

follows :—A weighed quantity of the solution was taken, and the

alcohol driven off by a current of air at GO". The residue was
weighed, the picric acid in it determined by titration, and the phen-

anthrene by difperence.

The results show that the picrate in saturated alcoholic solntion at
12° is decomposed to the extent of almost 90 per cent. Considerable

divergencies from the calculated numbers appear when a large excess
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joi phenanthrene is added. These the author shows to be due to the

formation of complex, (probably triple) molecules of phenanthrene in

concentrated alcoholic solution. This conclusion is confirmed by
observations of the boiling points of alcoholic anthracene solutions.

In a 12 per cent, solution, the molecular weight is found to be 27 per

cent, too high.

The author recalculates some of Beckmann's numbers for the mole-

cular weights of substances in alcoholic solution on various assump-

tions as to the nature of the complex molecules formed. J. W.

Transportation of Solids in a Vacuum by the Vapours of

Metals. Bv H. N. Morse and J. White, Jun. {Amer. Chem. /., 14,

314—815; compare Abstr., 1889, 775; 1891, 643).—The action is

merely mechanical ; barium carbonate and powdered porcelain are

transported with equal facility and without change of composition,

and porous plugs of asbestos allow the metallic vapours to pass, but

stop all the solids. The explanation advanced previously by the

authors, ascribing the result to dissociation, was erroneous.

The authors have also re-examined the gas given off on heating

the oxides of zinc, cadmium, and magnesium in a vacuum with their

respective metals. It is found to be pure nitric oxide, and is derived

^rom some nitrate present in the oxide used. W. T.

Bunsen Burner for Spirit. By G. Barthel (Ber., 25, 2646

—

2648).—The burner consists of a thick-walled tube, fastened into

an iron foot. The tube is divided horizontally into two parts. The
lower part is filled with a metal network, and serves to vaporise the

spirit. Just above the division are air holes, similar to those in an
ordinary Bunsen burner. The spirit is introduced from a vessel

about 1 metre above the burner, through a tube running into the foot

of the burner, and the supply is regulated by a screw-tap just below

the air-holes. A piece of wire gauze in the upper part of the tube

causes the flame to burn steadily.

The temperature is higher than that obtained by an ordinary

Bunsen burner. 1 litre of water can be heated from 15° to 100° in

7| minutes, with the consumption of 26 grams of spirit.

A drawing of the apparatus is given. E. C. R.

Simple Apparatus for Evaporating under Reduced Pressure.

By C. ScHULZE and B. Tollens {Annalevi^ 271, 46—48 j.—For the

rapid evaporation of solutions of substances which readily undergo
decomposition, the authors describe an apparatus similar in principle

to that recently recommended by Yaryan for use in the extraction of

sugar on the large scale.

The apparatus consists of a copper worm, immersed in boiling

water, and closed at the top with an india-rubber cork through which
passes a moderately wide glass tube ; into the wide glass tube is fitted

an india-rubber cork, through which passes a narrower glass tube
provided with a stopcock, the uppermost portion of the narrow glass

tube being bent at a right angle and connected with a glass tube

which dips into a vesssl containing the solution to be evapoi-ated.

I
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The bottom of tlie copper worm is connected with one limb of a tbree-
way, bulbed tube ; of the other limbs, one passes directly downwards
through an india-rabber cork into a closed flask-shaped vessel, whilst
the other passes upwards, and, after bending over, is connected with
a condenser. The lower end of the condenser fits air-tight into a
flask which is connected with a water-pump, so that the whole of the
apparatus is constantly exhausted. By opening the stopcock at the
top of the copper worm, the solution to be evaporated is drawn into

the apparatus, its flow being regulated at will ; evaporation then
takes place in the worm, the concentrated liquid falling into the flask-

shaped receiver, whilst the water or other vapour passes onw^ards into

the condenser. The flask-shaped receiver is provided with a lateral

tubulus, closed with an iadia-rabber cork, through which passes a
glass siphon tabe ; when a sufficient quantity of the concentrated
solution has collected in the receiver, air is admitted into the ap-
paratus, and the liquid is drawn off through the siphon.

F. S. K.

Inorganic Chemistry.

Compounds of Chlorine jwith Iodine. By W. Stortenbeker
(Zeit. physikal. Chem., 10, 183—202).—Calorimetric observations on
the chlorides of iodine, made by the author by means of a Berthelot

calorimeter, lead to the following results :

—

Per gram-
Per gram. molecule.

Specific heat of liquid ICl 0-158 —
ICla(m. p. 27-2°). 0-083 —
ICl^ (m. p. 13-9°). ca. 0-085 —

Heat of fusion of Ida - 16-42 cal. -2658 cal.

ICl^ -14-0 „ -2267 „
Heat of transformation of ICl/s into

Ida 1-25 „ 203 „»»

The depression of the freezing point of glacial acetic acid by the

chlorides gives numbers corresponding with the formula ICl for the

monochloride and ICI3/2 for the trichloride. There may nevertheless

be dissociation of the monochloride in solution into chlorine and
iodine, for the number of molecules on the two sides of the equation

2ICI = 12 + do is the same. The trichloride evidently dissociates

in solution into ICl + CU, the molecular depression decreasing as the

concentration increases. These results agree with those obtained

from vapour density determinations.

The author attempted other freezing point experiments by rising

the monochloride itself as solvent, the melting point of which is

depressed by an excess of chlorine or excess of iodine. When there

is excess of chlorine present, the solution very probably contains tri-
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chloride. But as the trichloride tends to dissociate into monochloride

and chlorine, we have here a case in which the solvent is one of the

dissociation products of the dissolved substance. Raoult's law does

not apply directly to such a case. The author discusses the subject

from the thermodynamical point of view, and develops the necessary

equations. J. W.

Iodine Trichloride. By E. Tavkl and A. TscHmcri (Arch.

Pharm., 230, 331—341).—Iodine trichloride is decomposed by water
with formation of the monochloride, hydrogen chloride, and iodic acid.

It is thus a matter of indifference whether the trichloride or the

monochloride be employed as an antiseptic. The action of the tri-

chloride (that is, the monochloride) solution on Staphylococcus citreus,

green pus, and the anthrax bacillus is very energetic, rivalling that of

chlorine. The hydrochloric and iodic acids play only a subsidiary part

;

the antiseptic action of the latter is stronger than that of the former
for Staphylococcus citreus and green pus.

A. G. B.

Iodic Acid and its Salts. By A= Ditte {Ann. GMm. Fhijs. [6],

21, 145—188).—The author describes the preparation and properties

of the iodates of most of the common metals, and of a number of

organic bases. Many of the metallic salts have been previously

described by Rammelsberg, Millon, Marignac, and others ; the

organic salts crystallise readily. F. S. K.

Atomic Weight of Oxygen. By A. Leduc (Compt. rend., 115,

311—313).—The calculations are based entirely on the sp. gr. of

electrolytic gas, hydrogen, and oxygen (compare Abstr., 1891, 1416).

Special precautions were taken to ensure the purity of the electrolytic

gas, which was made by passing a current of 5 amperes between
platinum electrodes in 30 per cent, aqueous potash for several days
under constant conditions of temperature and pressure.

The sp. gr. of electrolytic gas referred to air was thus found to be
0'41423

; with a maximum error of I in 10,000. Taking the sp. gr.

of hydrogen as 006947, and that of oxygen as 1*10503, electrolytic

gas conta ns 66*708 per cent, of hydrogen and 33*292 per cent, of

oxygen by volume, so that the ratio of hydrogen to oxygen is 2*0037,

and the atomic volume of oxygen 1*9963. The atomic weight of

oxygen calculated from these data

(vol. per cent, of oxygen X sp. gr. of oxygen \
~ vol. per cent, ot hydrogen X sp. gr of hydrogen/

is 15*877, a number agreeing closely with the value 15*882 previously

obtained by the author by a synthetical method (this vol., p. 1271).

The value 15*88 is considered the most probable. The molecular
weight of water vapour is then 17*88, giving a sp. gr. of 0*0212,

taking that of hydrogen as a basis, or 0*6221, taking that of oxygen
as a basis. The latter is probably the more correct, as the compres-

sibility of oxygen is approximately equal to that of air.

Jn. W.

i
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Insoluble Sulphur. By W. Schmttz-Dumont (Ber., 25, 2659

—

2661).—Bellamy (Compt. rend., 91, 380) has stated that sulphur
insoluble in carbon bisulphide differs from the soluble modification
in the following particulars :—If sodium thiosulphate is being prepared
from the neutral sulphite and the insoluble modification of sulphur,
then : (1) hydrogen sulphide is formed during the boiling

; (2) the hot
filtered solution becomes milky after a time, and a notable quantity of

sulphur separates out with the thiosulphate; (3) the insoluble modifica-

tion is dissolved in greater quantity than the soluble modification.

The author, however, was unable to detect any difference in

chemical behaviour between the soluble and insoluble modifications.

Quantitative experiments showed that both modifications evolve the

same amount of hydrogen sulphide when boiled with sodium sulphite,

and also when boiled with water. On crystallising the thiosulphate,

no precipitation of sulphur was observed, and on allowing the solution

to remain, it gradually became milky, just as a solution of hydrogen
sulphide does. Also both modifications are equally soluble in the

sulphite; but the insoluble modification dissolves somewhat more
quickly. E. C. R.

Formation of Sulphuric Acid and Ammonium Sulphate by
Burning Coal Gas. By E. Priwoznik (Ber., 25, 2676—ii68u).—
From the following experiments, the author concludes that free sulph-

uric acid is not given off by burning coal gas. If a platinum dish

containing about 0"5 litre of water is placed over a Bunsen
flame so that only the point of the flame is in contact with the dish,

the cold dish becomes covered with dew, which gradually disappears
without leaving a deposit of sulphuric acid. After heating for half

an hour, a small deposit of ammonium sulphate is formed. Again,
if 5 litres of water free from ammonia is evaporated to a small bulk
in a platinum dish over a Bunsen flame, and the residue then evapor-

ated to dryness on the water-bath, a dry salt is obtained,

which would not be the case if the liquid contained free sulphuric

acid. When vessels of porcelain or enamelled iron are employed
instead of platinum, ammonium sulphate is also formed, but the

formation of a dew of sulphuric acid could not be detected.

The author suggests that the formation of sulphuric acid, so often

noticed when platinum is employed, is due to the combination of

sulphurous acid with oxygen condensed on the platinum. Thus, if

a platmum dish heated to redness by means of a spirit lamp is held

over a porcelain basin containing sulphurous acid, sulphuric acid is

formed and may be detected by rinsing the platinum dish with water,

acidifying the solution with hydrochloric acid, and adding barium
chloride. E. C. R.

The Amides and Imides of Sulphuric Acid. By W. Teaube
(Ber., 25, 2472—2475). —If a solution of sulphuryl chloride in 15 to 20
times its volume of chloroform is saturated with dry ammonia,
the product shaken with water until the precipitate has dissolved,

and the aqueous solution boiled with lead or silver oxide until all
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chlorine is removed, the filtered solution, when evaporated, leaves

a viscid, hygroscopic syrup ; this gives no precipitate with barium or
platinum chloride, but is converted into ammonium sulphate by
boiling with hydrochloric acid. It is possibly the neutral amide of

sulphuric acid, SOo(NH2)2 ; with mercuric nitrate, lead acetate, or
ammoniacal silver nitrate, it gives precipitates from which hydrogen
sulphide liberates the original substance. When heated, it loses

ammonia; at a higher temperature, sulphurous anhydride is evolved.

If the silver compound is heated (better with a little ammonium
chloride) at 170—180° until no more ammonia is evolved, the silver

salt of sulphimide, SO^NAg, is formed ; it crystallises from very dilute

nitric acid in long needles, and dissolves readily in hot, sparingly in

cold water. Its solution gives no precipitate with barium nitrate,

even after the silver has been removed by means of hydrochloric
acid. When heated, it leaves metallic silver, mixed with a little silver

sulphate. C. F. B.

Action of Nitric Peroxide on Metals and Metallic Oxides
;

Nitro-metals. By P. Sabatier and J. B. Senderens {Gompt. rend.,

115, 23d—239).—Nitric peroxide acts more readily than nitric oxide
on metals and metallic oxides, and usually yields more highly oxidised

products.

Manganous oxide at about 850° yields the sesquioxide ; titanium
sesquioxide at 300° yields titanic anhydride ; brown tungsten dioxide
becomes incandescent at 300°, and yields tungstic anhydride ; black
vanadium trioxide oxidises between 300° and 400°, and yields the
brownish j^ellow pentoxide ; cuprous oxide at 300° yields cupiic oxide.

Aluminium foil is not appreciably oxidised at 500°
; magnesium

foil is oxidised only at a dull red heat, but at this temperature it

burns with great energy ; zinc oxidises regularly at 300° ; lead
oxidises slowly at 200^^, and yields a white basic nitrate. Reduced
iron oxidises with incandescence at about 350°, and yields ferric

oxide; reduced cobalt burns brilliantly at the ordinary temperature,
and yields the black oxide, C04O5 ; reduced copper at 250° yields

cupric oxide.

Nitro-metals.—Reduced copper absorbs nitric peroxide at the
ordinary temperature with considerable development of heat, the mass
becoming perceptibly warm, and when this development of heat
ceases, a maroon-coloured product is obtained of the composition
CU2NO2. This compound reacts violently with water, and yields pure
nitric oxide, a solution of cupric nitrate with a small quantity of

nitrite, and a residue of metallic copper. When heated in pure and
dry nitrogen, nitric peroxide is evolved, and a residue of partially

oxidised copper is left. In the preparation of this compound, the

nitric peroxide must be quite free from nitric acid, and this is

secured by placing in the front part of the tube a layer of litharge

followed by a layer of phosphoric anhydride.
If a currejit of nitric peroxide largely diluted with nitrogen is

passed over reduced cobalt, the latter does not burn, but yields a
black nit ro-cobalt^ C02NO2, very similar in properties to the copper
compound. C. H. B.
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Hydroxylamine. By C. A. Lobry de Bruyn (Bee. Trav. CJnm.,
11, 18—4-9; compare this vol., p. ^O'Z).—Hydroxylamine hydro-
chloride dissolved in methyl alcohol is treated with sodium meth-
oxide as previously described, and the greater portion of the alcohol,

after separation of the sodium chloride, is distilled off at a pressure
of 100 mm. ; the residue is further distilled in small portions at

a time under a pressure of 40 mm. as rapidly as possible, frothing being
prevented by the addition of a little vaseline. So soon as solid

hydroxylamine passes over, the receiver is changed for one cooled in
iced vrater, especial care being taken to avoid contact of hydroxyl-
amine with the air for any length of time at 60—70°, since under
these circumstances it explodes violently. The crystalline hydroxyl-
amine may be further purified by fractional crystallisation. From
1*2 kilos, of hydroxylamine hydrochloride, the author obtained
100 grams of crystalline hydroxylamine.

Solid hydroxylamine forms white, inodorous scales or hard needles,

which melt at about 33'05°, but remain in a state of superfusiou
on cooling to 0° ; it boils at 58°under a pressure of 22 mm. ; when
heated at 90—lOO"", it decomposes with evolution of gas, and detonates

at a higher temperature. The crystals have a sp. gr. of 1'35 as

determined by the method of suspension, using a mixture of chloro-

form and benzene ; whilst in the liquid state, as taken by Westphal's
balance and the pyknometer, the value 1'23 is obtained. Eykman
determined the retractive index at 14° and 40° respectively as ria =
1*44123 and 1'43359. Hydroxylamine may be titrated, using methyl-
orange as an indicator. An elementary analysis by Dumas' method
and determination of its molecular weight by Rao u It's method indicate

a molecular weight of 33. On exposure to air, the crystals liquefy,

increase in weight, and volatilise completely. The pure substance

is stable, but the presence of traces of free alkali, as in some glass

bottles, causes it to decompose, and it is slowly oxidised on exposure

to air, but the concentrated solutions are very stable. Heated at

90°, decomposition occurs, the temperature rises to 130°, and a violent

explosion ensues, but at 40—45° it may be decanted without risk.

In addition to the properties previously described (loc. cit.), methyl
alcohol at 5° dissolves 35 per cent. ; ethyl alcohol at 15°, 15 per cent.

;

and boiling dry ether 1*2 per cent., the latter solution depositing

acicular crystals on cooling; ethyl acetate dissolves 1*6 per cent.

Hydroxylamine inflames in a current of dry chlorine ; bromine
and iodine, however, decompose it without flame, with formation of

hydrobromic and hydriodic acids. Exposed to the air, solid hydroxyl-

amine suffers oxidation ; a white deposit is formed which contains

both nitrous acid and ammonia, and when dry oxygen is passed through

fused hydroxylamine, white fumes of nitrous acid are produced with

but little liberation of heat. Sodium attacks hydroxylamine with pro-

duction of flame, and when added to its solution in dry ether, hydro*

gen is evolved, and a voluminous, white, amorphous substance is

formed ; on exposure to air, this liquefles, develops heat, and intumesces

with evolution of gas and formation of nitrous acid. A quantitative

research on this reaction tends to the belief that a compound of

hydroxylamine with sodium hydroxylaminate is formed, and that this
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compound explodes spontaneously. Sulphur, phosphorus, and mag-
nesium powder do not react with liydroxylamine, but warm zinc-dust

reduces it with formation of ammonia and zinc oxide, an explosion
occurring if notable quantities are involved.

Crystals of potassium permanganate, chromic acid, ammonium di-

chromate, potassium and sodium chromates placed in contact with
liydroxylamine crystals produce decomposition with a white flame,

but potassium and sodium dichromates cause a sharp, violent explo-

sion.

The oxides and peroxides of the metals also induce decomposition,
with production of flame, as do potassium chlorate, percldorate, and
bromate on the addition of a drop of sulphuric acid. Iodic an-
hydride attacks hydroxylamine when the latter is not in excess,

with liberation of iodine, and hydroxylamine reduces sodium iodate

to iodide, the reaction in each case being violent. Powdered silver

nitrate is reduced by hydroxylamine to the metallic condition, and
anhydrous cobalt sulphate to a brown, amorphous mass. Anhydrous
copper sulphate inflames hydroxylamine, and the powdered hydrated
salt is reduced, but the anhydrous sulphates of nickel, manganese,
magnesium, and zinc are unaffected.

Hydroxylamine dissolves sodium and barium hydroxides, and a
solution of the first named substance absorbs oxygen from the air

with formation of nitrous acid, becoming gradually warmer and
entering into a state of effervescence with evolution of steam and
ammonia. Hydroxylamine reacts with hydrogen peroxide to form
nitrous acid, and a strong solution of sodium hypobromite rapidly
oxidises it. Phosphorus trichloride and pentachloride cause the ignition

of hydroxylamine, and the addition of a chloroform solution of the
trichloride to solid hydroxylamine suspended in that solvent, causes
the formation of a voluminous, white, amorphous mass, which contains

phosphorous acid, hydroxylamine, and chlorine.

R-apid currents of carbonic anhydride and carbonic oxide, of nitrous
oxide, and of nitric oxide are without effect on melted hydroxylamine,
but nitric peroxide is reduced thereby. Hydroxy^lamine dissolves

gaseous ammonia freely, also carbonic anhydride and hydrogen sulph-

ide, forming with the last two, thick liquids which do not solidity at

— 10°. Benzyl chloride, methyl iodide, and acetone react eagerly with
hydroxylamine; the diniti-obenzenes are attacked, but nitrobenzene is

not. A solution of hydroxylamine in methyl alcohol reduces silver

nitrate, and forms a bluish violet precipitate with anhydrous copper
sulphate dissolved in that solvent.

Together with Crismer (Abstr., 1890, 558), the author has mentioned
the fact that hydroxylamine forms with some chlorides compounds
analogous to their hydrated salts. In the present paper, he gives
determinations of the solubilities of some salts and of ammonia in

hydroxylamine.
In concluding, he discusses the validity of the formulae proposed for

hydroxylamine, and decides in favour of NHa'OH. T. Gr. N.

Boron Trisulphide. By H. Moissan (Compt. revd., 115, 203—
208j.—Boron trisulphide can be obtained in several ways:— (1.) By
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tlie action of melted sulphur on boron iodide ; even after heafing at
240", tlie product retains a small quantity of sulphur. (2.) By the
action of sulphur vapour on amorphous boron; at 610° the boron
becomes covered with a protecting layer of the sulphide, but at 1200°,

if a very slow current of hydrogen is passed through the tube with
the sulphur vapour, the boron sulphide sublimes. The product is

yellow, and has a crystalline fracture, but contains a large excess of
sulphur, the greater part, but not all, of which can be removed by
distillation. This retention of sulphur is due to the existence of a
boron pentasulphide. (3.) By the action of hydrogen sulphide on
pure boron at a bright red heat; the product is crystalline, white,
and very light, and is decomposed by water without any separation
of sulphur. (4.) By the action of pure carbon bisulphide vapour
on boron at a bright red heat ; the product is white and crystalline.

(5.) By the action of tin, antimony, or arsenic sulphide on amorphous
boron at a red heat.

When condensed in a large receiver, boron sulphide forms white,
slender needles, which are very unstable, and are decomposed by water
with evolution of hydrogen sulphide and without separation of

sulphur. It begins to melt at 310°, and passes through a pasty con-
dition ; sp. gr. about 1*55. It is insoluble in most solvents, but is

slightly soluble in phosphorus trichloride, from which it crystallises-

in slender, colourless needles, and is still more soluble in sulphur
chloride, from which it does not crystallise, probably in consequence
of the formation of a new compound.
Hydrogen does not reduce boron sulphide between a dull red and a

bright red heat. When thrown into chlorine, the sulphide burns with
a green flame, forming boron and sulphur chlorides, and in presence

of excess of chlorine these compounds yield a double compound of

boron trichloride and sulphur tetrachloride, liquid at the ordinary
temperature but solid at — 23°. Bromine has no action on the

sulpliide at the ordinary temperature, but on heating, an energetic

reaction takes place. Iodine has no reaction even at the softening

point of glass. At a dull red heat in a current of oxygen, boron
sulphide burns with a green flame, but the layer of oxide formed pre-

vents the reaction from becoming complete. Sulphur dissolves in all

proportions in fused boron sulphide, and cannot afterwards be entirely

expelled by distillation. Nitrogen, phosphorus, carbon, and silicon:

are without action on the sulphide at a red heat, but sodium and po-

tassium decompose it below dull redness with vivid incandescence,

metallic sulphides and borides being formed. Magnesium behaves
similarly, and yields magnesium sulphide and boron, but aluminium.

yields aluminium sulphide and aluminium borlde. Reduced iron or

silver, zinc, copper, or mercury gives no similar reaction.

Water decomposes boron trisulphide violently, and the reaction is

expressed by Sabatier's equation, B^Sa -f GHjO = 2B(OH)3 -f 3H2S.
Dry ammonia combines with boron sulphide with great develop-

ment of heat, forming a yellow powder; this when heated yields a
white residue which evolves ammonia on being treated with potassium

hydroxide solution. '

Boron trisulphide in nitric oxide at a red heat yields boric anhydride
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anrl snlphnr; in nitrogen peroxide, it yields borin anhydride and
sulphuric anhydride. When thrown into nitric acid, oxidation takes
place with incandescence. Bromine water converts it into boric and
sulphuric acids. Hydrogren chloride at about 400° yields boron chlor-

ide and hydrogen sulphide ; hydrogen iodide has no action even at
920°. Phosphorus, arsenic, and sulphur chlorides seem to form
double compounds.

Organic compounds react energetically with boron sulphide, and,

as a rule, yield hydroo-en sulphide. Saturated hydrocarbons are

without action. Terebenthene and amylene dissolve the sulphide
in the cold with evolution of hydrogen sulphide. Methyl, ethyl, iso-

butyl, and amyl alcohols and the principal phenols behave similarly,

and dissolve boron sulphide with evolution of hydrogen and without
separation of sulphur. Acetic chloride at the ordinarv temperature
yields a volatile compound with a repulsive odour. Organic bases,

and aniline in particular, form crystalline compounds with the sulph-

ide at the ordinary temperature. Aldehydes also form crystalline

compounds. Phenyl cyanide forms a crystalline compound which
does not evolve hydrogen sulphide unless heated. C. H. B.

Boron Pentasulphide. By H. Moissan (Gompt. rend., 115, 271
—273).

—

Boron pentai^vlphide, B0S5, is a light, white, crystalline

powder, which melts sharply at 390°, and has the sp. gr. 1-85. It is

made by heating boron iodide (20 grams) with sulphur (rather less

than 1 equiv.) in carbon bisulphide solution for 24 hours at 60°. The
precipitated product is washed with carbon bisulphide to remove the

iodine, but cannot be obtained in the pure state, as it forms a very
sparingly soluble additive compound with the latter.

The pentasulphide is hydrolysed by water into boric acid, hydro-
gen sulphide, and sulphur, and resembles the trisulphide (preceding

abstract) in its behaviour with alcohol, the excess of sulphur separat-

ing in the free state. It dissociates into the trisulphide and sulphur
when heated to its melting point in a vacuum, and is decomposed in

a similar manner when heated with mercury or silver, a sulphide of

the metal being formed. It is converted by aqueous potash into

potassium borate and polysulphide, and is acted on by chlorine at a
low temperature with the formation of an unstable crystalline sub-

stance. Jn. W.

Artificial Corrosion of the Diamond. By W. Luzi (Ber., 25,
2470—2472).—Diamonds were corroded by heating them for half an
hour in the melted matrix (" blue ground") in which they occur in

South Africa. They were then found to have irregular or elliptical

hollows on the surface, in one case so deep that the diamond was
nearly bored through. At the same time the diamonds were usually

blackened or covered with a red layer of iron oxide, and occasionally

tiny black or dark-grey magnetic globules were observed in the hollows;

these dissolved partly in hydrochloric acid with evolution of gas.

Probably the process depends on a reduction of the magma at the

expense of the carbon of the diamond. C. F. B.
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Extraction of Rubidium and Caesium Compounds from
Carnallite. By W. Feit and K. Kubiehschky {Chem. ZeiL, 16,
335—339).—Tlie authors' object was to obtain the rubidium and
caesium salts from carnallite by such operations as would not interfere
with the usual process of working this mineral for its salts. This
process may be briefly described as follows :—The coarsely-ground
carnallite is dissolved in hot liquor, which has been obtained at a
later stage in the working of a previous batch (see below), and the
solution is poured off the residue into crystallising vats. The crystals
are commercial potassium chloride ; they are washed with cold water,
and the washings (decMaugen) serve for dissolving a fresh batch of
carnallite. The mother liquor from the potassium chloride crystals
is evaporated, whereby sodium chloride (bulmensalz) is separated, and
run into crystallising vats, where "artificial carnallite " crystallises

;

this is worked up again. The second mother liquor (endlauge) is

used for the production of magnesium chloride and bromine. It will

be seen that the products are (1) residue, (2) potassium chloride,

(3) decklaugen, (4~) artificial carnallite, and (5) endlauge. It was
found that, notwithstanding the great solubility of rubidium and
caesium salts, the endlauge contains but little of them, and that they
are distributed through the last four of the above mentioned products.
Their presence in the artificial carnallite is to be explained similarly

to the presence of potassium chloride in this product, which is due to

the fact that, so long as the liquor contains less than 300 grams of

magnesium chloride per litre, nearly pure potassium chloride crystal-

lises ; after this concentration has been reached, however, the double
chloride of potassium and magnesium separates. Their presence in

the commercial potassium chloride can be explained by the fact that,

although a dilute solution of magnesium chloride at 20° can dissolve

much more rubidium or caesium chloride than of potassium chloride,

the quantity of the former chlorides, soluble in stronger solution of

the magnesium salt, falls off much more rapidly than is the case with
potassium chloride, until it is found that in strong solutions of

magnesium chloride the potassium salt is the more soluble. Thus, a
solution of magnesium chloride, containing 50 grams per litre, dis-

solved 245 grams per litre of potassium chloride and 625 grams per
litre of rubidium chloride ; one containing 250 grams per litre dis-

solved 73 grams of potassium chloride and 168 grams of rubidium
chloride ; whilst one containing 400 gleams of magnesium chloride

dissolved 30 grams of potassium chloride and 6 grams of rubidium
chloride. The^e observations are in accordance with the known fact that

the double salts of rubidium and caesium are less soluble than those

of potassium; they also indicate that the endlauge, which contains

some 360 grams of magnesium chloride per litre, should retain some
15 grams of rubidium chloride. This is certainly not the case; but
the same applies to potassium chloride, which should be present to

the extent of 34 grams per litre, whereas only 10 grtims are found.

The presence of magnesium sulphate and sodium chloride in the

endlauge must be held to modify tlie conditions, even less of the

chlorides in question being then soluble.

The existence of rubidium carnallite, RbCl,MgCl2,6H20, being thus
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indicated, the authors prepared the salt. It differs from potassium

carnallite in that it crystallises unchanged from water, and is not de-

composed by a small quantity of water. As might be expected, by
analogy with the insolubility of rubidium and cassium alums in a satu-

rated solution of potassium alum, rubidium and caesium carnallites

proved much less soluble in magnesium chloride solution when potas-

sium chloride was present. Thus, a solution containing 330 grams of

magnesium chloride and 31 grams of potassium chloride per litre

only dissolved 1"5 grams of rubidium chloride per litre (compare
above).

It will be apparent, from what has been written, that the artificial

carnallite must be regarded as containing the bulk of the rubidium
and CiBsium chlorides. By an elaborate series of crystallisations,

based on the above observations, the authors succeeded in obtaining a

carnallite rich in rubidium chloride ; this was decomposed by hot

sodium carbonate, the heat being continued until all ammonia (which
also concentrates itself in the artificial carnallite) was expelled. By
further recrystallisations from the filtrate, a potassium chloride, rich

in rubidium chloride, was obtained ; estimations of the rubidium in

this, by the platinic chloride method, indicated that the original

artificial carnallite contained 0"025—0"030 per cent, of rubidium
chloride. A much better result was obtained by dissolving artificial

carnallite in hot water, and adding mora of the salt, until the liquor

above the separated salts had reached the sp. gr. 33"" B. The crys-

tals then consisted of potassium chloride and carnallite, and showed,
by analysis, the presence of I"5 per cent, of rubidium chloride. From
12,000 kilos, of artificial carnallite, 1200 kilos, of this mixture were
obtained. 1000 kilos, of this were further concentrated as follows :—
Some cf the salt was dissolved to saturation in hot water and crystal-

lised; the mother liquor was boiled, again saturated with the salts,

and again crystallised. More salts were dissolved in this second
mother liquor, until its sp. gr. was 30° B., sodium chloride being
thus separated; it was then evaporated to 31° B., whereby more
sodium chloride and potassium chloride were eliminated. The clear

liquor was finally crystallised, and IIO kilos, of a mixture of salts,

containing 9*5 per cent, of rubidium chloride, were obtained. N"o

crystallisation method will serve to enrich this product, because the

isomorphism of potassium and rubidium salts causes them to crystal-

lise in varying proportions at the concentration of such a mixture.

To obtain pure rubidium chloride, a saturated solution of the 9'5 per

cent, salt was precipitated, with constant stirring, by stannic chloride.

(The presence of concentrated hydrochloric acid, as usually advised,

was found to be unnecessary in the presence of so much magnesium
chloride. The authors applied this method with success for concentrat-

ing the rubidium chloride prior to estimating it with ]3latinic chloride.)

The rubidium stannichloride was dissolved in a little water and repre-

cipitated by the addition of an equal volume of strong hydrochloric

acid, this process being repeated six or seven times, until the line Ka
disappeared from the spectrum. The double chloride was then heated

gently (to avoid the formation of stannates) with the calculated

quantity of sodium carbonate, to convert the tin into stannic oxide.
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The solution of the ignited mass contained chlorides ofrubidium, cossium,
and sodium, p«nd from ifc the rubidium was precipitated by sodium
hydrogen tartrate ; after several recrystallisations, pure rubidium
hydrogen tartrate was obtained. The caesium was separated from the
concentrated mother liquors by stannic chloride ; the double chloride

was purified by several reprecipitations by concentrated hydrochloric
acid, and decomposed by hydrogen sulphide ; the caesium chloride was
finally precipitated with antimony trichloride, whereby, after two
crystallisations from, dilute hydrochloric acid, the pure salt SbCl3,6CsCl
was obtained (Abstr., 1874, 816).

The isolation of the rubidium and caesium can also be effected by
dissolving 1 kilo, of the 9'5 per cent, salt in 2*5 litres of hot water,
filtering, and adding a solution of 800 grams of aluminium sulphate
in 800 c.c. of water. On cooling to 20°, rubidium and potassium
alums crystallise ; these can be separated by dissolving the mixture
in 1^ times its weight of hot water, and cooling to 40°. This is

repeated until the lines Ka and E,b7 are about equally strong in the

spectrum. An equal weight of water is then used, and the cooling

carried to 35°. In all, seven to eight recrystallisations are necessary.

The caesium alum remains with the rubidium alum, and is separated

by fractional crystallisation of the mixture from a little water at 60°

;

the caesium alum crystallises in the first fraction, and is purified by
recrystallisation from 20 times its weight of water. Precipitation

with antimony trichloride may also be used. The conversion of the

alums into other salts may be effected by well-known methods.
A. G. B.

Redetermination of the Atomic Weight of Cadmium. By
H. N. Morse and H. C. Jones (Amer. Ghem. J., 14, 261—273).—The
authors have employed the method of converting the metal into

nitrate, and, subsequently, into oxide, as used in the case of zinc

(Morse and Burton, Abstr., 1888, 1247), and in the case of magnesium
(Burton and Vorce, Abstr., 1890, 850). Cadmium, in the form of

powder, was heated for a long time in hydrogen which had been
purified by washing with acid and alkaline solutions of potassium
permanganate, and then distilled, as in the preparation of pure zinc.

The sixth distillate was examined spectroscopically by Rowland, and
found to be free from all impurities which can be thus detected. This

product was dissolved in nitric acid (purified as in the zinc determina-

tion), and, subsequently, treated in the same manner as with zinc, the

porcelain crucible employed being always weighed against a second

tared crucible, subjected to the same treatment as itself.

As cadmium oxide attacks porcelain vigorously at the temperature

of the mufile-furnace, the final heating was carried out in a bath con-

sisting of a nickel crucible, heated for two or three hours over the

blast-lamp. Any possible contact of the oxide with the reducing

gases of the flame was avoided by forcing the nickel crucible tightly

into a hole in an asbestos board. The completeness of the decom-
position was ascertained by testing the oxide with pure potassium

iodide and hydrochloric acid.

Ten successive determinations gave results varying between
112-053 and 112*086 (0 = 16), mean 1120705, from total oxide and

VOL. LXII. 5 h
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total cadmium, 112*0706. This result agrees best with those of Von
Hauer (mean of 9, 111-940) and Lensaen (mean of 3, 112-067),

but differs considerably from Partridge's results (Abstr., 1891, 390
and 399) ; hence the authors have also carried out a series of deter-

minations by the conversion of the oxalate into oxide, to compare
with those Partridge obtained by that method. The mean of five

determinations (varying from 111-981 to 112-051) made in this way
was 112*025, as compared with the number 111'809 obtained by
Partridge, and 112-036 by Lenssen (0 = 16 and C = 12-001).

The number 112-0706 is regarded as more accurate than the

number 112*025, as, in the oxalate method, the atomic weight of

carbon is involved, the oxalate is strongly hygroscopic, and there is

danger of loss by reduction to, and volatilisation of, metal.

W. T.

Crystals of Metallic Cadmium. By G. H. Williams (Amer.

Chem. J.^ 14, 273—276).—Cadmium is hexagonal and holohedral, and
thus, along with zinc and magnesium, confirms the suggestion of

Brogger and Flinck, derived from the analogy of these metals with
beryllium {Zeit. f. KrysL, 9, 1884, 236).

The cadmium crystals were produced by distillation in a vacuum.
Polyhedral aggregates were abundant and large, but crystals suitable

for measurement were very small. The largest individuals were
barrel-shaped, like those of zinc, and resembled piles of basal plates

;

their side planes were often uneven and bent. The most minute
crystals show pyramidal faces of comparative perfection, which, how-
ever, yield compound reflections.

Cadmium crystals show only the three faces OP, P, and ocP, and
have a tendency to hemimorphic development. The axial ratio is

a:c::l: 1-6554.

A comparison between the axial ratios of the four rhombohedral
and four holohedral hexagonal elements throws zinc into the rhom-
bohedral division with bismuth, antimony, tellurium, and arsenic,

rather than with beryllium, magnesium, and cadmium. Zinc crystals

occasionally show a rhombohedral alternation of the faces of certain

pyramids, but otherwise appear to be holohedral. "W. T.

Mercury Phosphide. By Granger (Gompt. rend., 115, 229—230).

—Mercury and phosphorus are without action on one another, even
when heated together in sealed tubes. If, however, mercury and
phosphorus iodide are heated together in sealed tubes at 275—300°

for 10 hours, mercuric iodide and phosphide are obtained. The iodide

is removed by treatment with potassium iodide solution, and the

phosphide is left in brilliant crystals with a metallic lustre. They
have the composition HggPz, and belong to the hexagonal system,

showing the faces p and a, combined with a hexagonal prism. The
crystals are red by transmitted light and yield a brown powder.

Mercuric phosphide is stable at the ordinary temperature, but splits

up into phosphorus and mercury when heated. When heated in air, it

burns, and when finely powdered and mixed with potassium chlorate,

it detonates under the hammer. If thrown into chlorine, it burns
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at the ordinary temperature. Nitric and hydrochloric acids are with-
out action separately, but aqua reofia dissolves it readily.

Mercury phosphide can also be obtained by passing phosphorus
iodide over mercury heated at about 250°, but the separation of the
two products is then difficult and tedious. C. H. B.

Mineralising Influence of Ammonium Sulphate. By T.
Klobb (GompL rend., 115, 230—232).—When lead sulphate is heated
with excess of ammonium sulphate until the whole of the latter is j ast

volatilised, a greyish, microcrystalline powder is obtained, consisting
of short, transparent prisms resembling those of anglesite ; sp. gr.

= 6*28. They have the composition of normal lead sulphate.

As a rule, the ammonium sulphate seems to form intermediate
double salts. With copper sulphate, this is especially distinct, and the
products obtained at different temperatures are (1) 2CuS04.(NH4)oS04

;

(2)CuS04; (3)2CuO,S03; (4) CuO. The first forms ' pale green
prisms ; sp. gr. about 2*85. It is very soluble in water, and when
exposed to air rapidly becomes blue and opaque, 42 per cent, of water
being absorbed at 20° in 42 days. The second forms distinct prismatic
crystals of sp. gr. 3' 78 ; they are less hygroscopic than the double
salt, but gradually absorb water when exposed to the air. The basic

sulphate is opaque and brownish-yellow, but retains the form of the
normal sulphate ; sp. gr. = 4"21. The oxide obtained by strongly

heating the basic sulphate is crystalline and non-hygroscopic ; sp. gr.

= 6-36. C. H. B.

Micrographic Analyses of Alloys. By G. Guillemin {Compt.
rend., 115, 232—234).—When the polished surface of an alloy is

treated with dilute cold nitric acid, or with sulphuric acid of 10 per
cent., under the influence of a feeble electric current (2 volts and 1

ampere), and the corroded surface is examined under a microscope,

figures are obtained which vary with different alloys, but are invari-

ably the same for the same alloy. These images can be photographed

;

they consist of more or less tortuous furrows, separated by ridges of

unattacked metal. There seems little doubt that the alloys at the

moment of solidification undergo partial liquation, and separate into

several simple alloys of definite composition.

The examination of these surfaces makes it possible to classify

ordinary alloys into a limited number of groups. In the case of

bronze and brass, for example, it is possible to distinguish bronzes

with a tin base, phosphor bronzes, brass containing less than 37 per

cent, of zinc, Muntz metal, and brass containing more than 37 per
cent, of zinc, aluminium bronze, aluminium brass. Delta metal, Roman
bronze, &c. In white alloys, the presence of lead can be recognised,

and its quantity estimated with close approximation. Ingots of

copper from the same melting, but different stages of casting, show
clearly the different degrees of refining. The presence of very small

quantities of aluminium or phosphorus in brass or bronze can be

detected with certainty. The presence of 4 per cent, or more of zinc

in a tin bronze seems to mask the micrographic character of the

phosphorus.^ 562
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Witli one and the same alloy, the figures indicate differences in the

mode of casting and cooling, and ia mechanical treatment.

C. H. B.

Earths of the Cerium and Yttrium Groups. By A. Bettek-
DOMYV (Annalen, 270, 376—883).—In a previous paper (Abstr., 1891,

984), the author described the separation of the samarium earths from
those of terbium and gadolinium ; he has now investigated the solu-

tion containing the yellowish-red earth, RO = 119'96.

When the concentrated solution of the nitrates of the terbium and
gadolinium earths is fractionally precipitated with ammonia, and
the operq,tion repeated systematically, there is finally obtained a dark
brown earth, RO = 122, which consists for the most part of terbium
earth; the relatively more basic oxide, RO = 119"68, has only a

slight yellow tinge, and consists principally of the gadolinium earth.

A spectroscopic examination of the concentrated solutions of the
nitrates of these two oxides showed that the whole of the samarium
originally present in the mixture, RO = 119*96, had accumulated in

the gadolinium earth, the terbium earth being quite free from
samarium. For the further purification of the gadolinium earth, it is

submitted to systematic fractional precipitation with dilute ammonia

;

the samarium which accumulates in the first fractions is then removed
by precipitating a concentrated solution of the nitrates with potassium
sulphate, in the manner already described (he. cit.). The first frac-

tions of the gadolinium earth, purified in this way, were found to have
an equivalent RO = 119'9 ; the last fractions were found to have
an equivalent RO = 120 09—120" 16, and gave on spectroscopic ex-

amination only indications of the absorption lines of the samarium
earths, the indications being somewhat more decided in the first

fracticns. The combined fractions were, therefore, converted into the
nitrate, the solution treated with a saturated solution of potassium,

sulphate, and the mixture kept for three days, with frequent shaking
;

the precipitated double salt and the excess of potassium sulphate were
then separated. The double salt obtained after the third such treat-

ment contains an earth, RO = 119*83, which, as a nitrate, shows only
very feebly the absorption lines of samarium. The gadolinium earth
in solution has the equivalent RO = 120'18 or R.Os = 360*54, so

that its atomic weis^ht is R = 104*22 or R'" 156*33, as the averagfe of

three determinations ; a spectroscopic examination of a concentrated
solution of its nitrate showed only faint indications of the presence of

samarium, and the absence of all other absorption lines.

The strongly ignited gadolinium earth is of a faint yellow colour,

and dissolves freely in acids, yielding colourless salts ; when gently

heated in a stream of hydrogen, it becomes colourless, but without
change in weight ; on strongly igniting the oxide in an atmosphere
of hydrogen, it loses weight (0*11 per cent.) and seems to undergo
partial reduction, assuming a faint, greyish hue; on heating in the

air, it regains its original weight and its original colour; when the
greyish oxide is treated with very dilute hydrochloric acid in the cold,

there remains a small quantity of a substance of a rather darker shade.

The spectrum of the gadolinium earth shows an orange-red line of

great brightness and sharpness, the centre of which has the wave-
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length A, = /i/t 6094 ; there are also to be seen indications of bands,
but tliey are extremely feeble. The author could not obtain the
spark spectrum of gadolinium chloride which has been described by
Lecoq de Boisbaudran (Compt. rend., Ill, 472). F. S. K.

Action of Superheated Water and Solutions of Alkalis and
of Salts on Glass. By F. Foerster (Ber., 25, 2494—2518 ; compare
Abstr., 1889, 828; Weber and Sauer, this vol., p. 1052).—When a
sealed glass tube, partially filled with water, is heated in aniline

vapour for six hours, the portion exposed to the action of the vapour
alone, becomes coated with a white, opaque layer, consisting chiefly of

alkali silicates, together with calcium silicate and a small quantity

of aluminium silicate. The superheated water acts in the same
manner as at a lower temperature. Experiments made with different

kinds of boiler-gauge glass showed great variation in their stability to

superheated water; the glass specially prepared at Jena for this

purpose giving the best results.

Solutions of caustic alkalis have a much stronger action on glass

than water, inasmuch as they dissolve the glass as a whole, and not
merely certain portions of it. Of equivalent solutions of the alkalis,

soda has the strongest action, then potash, ammonia, and baryta in

the order given ; in all cases the action is greater the higher the
temperature. At the ordinary temperature, dilute solutions act on
the glass more readily than concentrated, but at higher temperatures
the action increases with increase of strength, first very rapidly and
then more slowly

;
pure solutions of the alkalis act much less readily

than those containing small quantities of silicic acid as impurity.

The extent of the action in all these cases is, as would be expected,

dependent on the nature of the glass.

Solutions of the alkali carbonates attack glass more rapidly than
water, but the nature of their action corresponds more with that of

salts than with that of the alkalis. The action of other salts

appears to depend partly on the concentration and nature of the

salt, and partly on the reactions which take place between it and the

substances extracted from the glass. H. G. C.

Analysis of Slag of Metallic Appearance from the Manufac-
ture of Phosphorus in Electrical Furnaces. By J. C. Chokley
(C/iem. Neius, 65, 301—302).—In the manufacture of phosphorus

from a mixture of natural aluminium phosphate, calcium phosphate,

carbon, and sand in an electrical furnace, two kinds of slag are ob-

tained : the predominating one consists chiefly^of calcium and alu-

minium silicates ; the other, apparently a mixture of iron silicides and
phosphide in varying proportions, yielded in the analysis of three

samples from about 68 to 74 per cent, of iron, 9 to 14 per cent, of

phosphorus, and 10 to 19 per cent, of silicon. It is found distributed

through the mass in very hard, brittle buttons, of a steel-grey colour,

and appears quite homogeneous, but not crystalline. Its sp. gr. is

5'965, its sp. heat 0*146, and it conducts electricity. It is not at-

tacked by hydrofluoric, hydrochloric, nitric, nitrohydrochloric, or

dilute sulphuric acid, and is only partially decomposed when boiled
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witli concentrated sulphuric acid ; it is, moreover, only superficially

affected by lij^drogen sulphide, and but slightly acted on by bromine
or iodine. To decompose it for analysis, it is either heated, in a
finely-powdered condition, in a current of chlorine, when the iron,

phosphorus, and silicon volatilise as chlorides, silica alone remaining
behind ; or it is heated with, excess of a neutral solution of copper
sulphate in a closed tube, at 170°, for 4 or 5 hours ; no gas is evolved,

plenty of copper mixed with, copper phosphide is precipitated, and
some iron, phosphorus, and silicon are dissolved. The contents of

the tube are treated with nitric acid and the undissolved residue is

fused with fusion mixture before examination in the ordinary way

;

whilst the nitric acid solution is evaporated with hydrochloric acid,

the silica estimated, the copper removed as sulphide, and the solution

containing some of the iron, &c., mixed with the main solution at the

proper stage. D. A, L.

The Action of Nitric Acid on Metals. By C. Montemartini
(Gazzetta, 22, 384—397, 397—407, 426—436; compare this vol.,

p. 1278).—Much contradiction exists as to the changes which occur
when nitric acid acts on tin. The author finds that the acid, up to

a concentration of 12 per cent,, always attacks tin with formation
of stannous salt, Avhich partially decomposes, forming a turbid
solution; gas is always evolved, although slowly. Nitric acid

from 12 to 45 per cent, completely dissolves the metal to a yellow
solution, with abundant evolution of gas ; the solution, when left,

slowly becomes turbid, but the precipitation may be retarded by
adding hydrochloric acid. The tin is present in these solutions as

stannous nitrate, and the turbidity is due partly to the oxidation of this

salt and partly to its conversion into insoluble stannous compounds,
which, in turn, yield stannic hydrate. Nitric acid of more than
45 per cent, concentration does not dissolve tin, but converts it into a
white substance. If 70 per cent, acid is used, this white oxidation pro-

duct is soluble in water, but the solution, after a few seconds, becomes
turbid, and stannic hydrate is deposited ; the addition of hydrochloric

acid to the clear solution greatly retards the precipitation. The
soluble, white substance is found by analysis to be stannic nitrate,

Sn(N03)4 ; it is stable in presence of concentrated nitric acid at 90°,

but is immediately decomposed at IOC.
The solution of 1 gram of tin in excess of 27*5 per cent, acid yields

0'0180 gram of ammonia, 0'1060 gram of nitrous oxide, and 0*0051 gram
of nitrogen. The maximum quantity of ammonia is obtained when
1 per cent, nitric acid is used, but the rate of diminution in the amount
of this gas produced, as stronger acid is used, is small ; even 70 per
cent, acid causes the formation of much ammonia. The hypothesis

that the nitric acid is reduced by nascent hydrogen is insufficient for

the explanation of the phenomena observed during the action of nitric

acid on tin.

Contrary to the statements of Personne (Bull. Soc. Chim., 1864, i,

163) and Maumeno (Ann. Chim. Fliys. [4], 3, 343), the action on
antimony of nitric acid, varying in concentration from 2 to 70*27 per
cent., does not yield appreciable quantities of ammonia ; 2 per cent.
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acid has very little action on the metal. Antimony is not dissolved

by nitric acid ; a white powder always remains ; when 70 per cent,

acid is used, this residue seems to have the composition (SbO)N03.
Nitric peroxide is practically the sole gas produced when this metal
is used.

Molybdenum is attacked by 3 to 70 per cent, acid without the for-

mation of ammonia. Concentrated acid (70 per cent.) attacks the
metal but slowly ; a much more vigorous action occurs with weaker
acid (50 per cent.), and a reddish solution and residue are obtained.

The solution reduces permanganate, so that the metal is not imme-
diately converted into molybdic anhydride by 50 per cent, acid, but a

nitrate would seem to be first formed ; 70 per cent, acid at once gives

molybdic anhydride. The quantity of nitric oxide produced in the

reaction between nitric acid and molybdenum decreases as the con-

centration of the acid increases ; nitric peroxide is the main gaseous

product with 50 per cent. acid. Neither nitrogen nor nitrous oxide is

formed.

No appreciable amount of ammonia is produced in the reaction

between copper and 3 or 27*5 per cent, nitric acid. Dilute acid

(below 30 per cent.) yields only nitric oxide and nitrous acid ; with
stronger acid, the gas evolved is principally nitrogen tetroxide, but
small quantities of the trioxide are also formed. With acid of less

than 30 per cent, concentration, the reaction is represented by the

equation Cu + 3HNO3 = Cu(N03)2 + HNOo + H2O. Nitric oxide

is then formed in accordance with the equation 3HN02= 2N0 +
HNO3 + H2O. Nitric peroxide only is obtained with 70 per cent,

acid.

Below 15°, nitric acid of all concentrations attacks pure lead very
slowly ; rather dilute acid acts the most rapidly. Small quantities of

ammonia are formed, the amount being greatest with weak acid.

The action of nitric acid (27*5 and 70 per cent.) on bismuth yields

neither ammonia, nitrogen, nor nitrous oxide. More nitric oxide is

obtained with dilute than with concentrated acid, and owes its origin

to secondary action. 2 7 '5 per cent, acid gives no nitric peroxide, but
this gas is the main product if 70 per cent, acid be employed.

The reaction between nitric acid and aluminium proceeds very

slowly ; with 27'5 per cent, acid no ammonia was obtained.

Mercury yields no ammonia with 27 and 50 per cent, acid ; the

quantity of nitric oxide produced, diminishes as the concentration in-

creases. 27"5 per cent, acid gives no nitric peroxide, but stronger

acid yields large quantities just as in the cases of copper and bis-

muth. Mercurous nitrate is obtained in solution on operating with

25 per cent, acid ; more concentrated acid (50—70 per cent.) gives the

mercuric salt.

Nitric acid (27'5 per cent.) gives no ammonia with silver, but only

nitric oxide and nitrous acid.

The amount of ammonia produced in the reaction between mag-
nesium and nitric acid increases with the concentration of the latter

until 40 per cent, acid is reached, the quantity then decreases. Much
hydrogen is formed ; the mixture of this gas and nitric oxide liberated

by 13 per cent, acid may be exploded by an electric spark.
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Ammonia is produced by the action of nitric acid on manganese
;

so much hydrogen is formed that the evolved gas will not explode
until oxygen has been added. Nitrogen and nitrous oxide are also

liberated.

In all the previous experiments, excess of nitric acid was employed
and the temperature was kept constant (15— 20°).

The metals may be classed in three groups, according to their

behaviour towards nitric acid. To the first group belong those metals
which, with nitric acid, yield only nitrous acid, nitric oxide, nitrogen

trioxide, and nitric peroxide. Metals of the second group give,

besides these products, hyponitrous acid, nitrous oxide, nitrogen, and
ammonia. In addition to these, metals of the third group liberate

hydrogen. It is to be noted that metals belonging to the first group
either do not decompose water at all or only at very high tempera-
tures. Metals of the second group decompose water at much lower

temperatures, and those of the third group act on water either at

ordinary or at comparatively low temperatures. There is hence a

relation between the products of the action of nitric acid on metals

and the behaviour of the metals towards water ; this relation sup-

ports the author's view that water sometimes takes part in the

reaction.

The author considers that the reaction between nitric acid and
metals which do not decompose water may be represented by the

equation

M + 3HNO3 = M(N03)o + HNO2 + H2O,
or M + 4HNO3 = M.(NO^)^ + 2NO2 + 2H2O,

according as the acid used is dilute or concentrated. To explain the

formation of nitrogen trioxide, the following equation is employed,
2M H- 6HNO3 = 2M(N03)2 + N2O3 + 3H2O. When water plays a

part in the reaction, a more complex series of equations is necessary.

W. J. P.

Mineralogical Chemistry.

New Silver Ore. By H. N. Wareen (Ghem. News, 66, 42).

—

Hard, horny particles of ore containing traces of gold and silver

iodide, bromide, and chloride, either, as in some samples, alone, as in

others associated together, have been found disseminated through
kaolinised deposits in the Broken Hill district of Australia.

D. A. L.

Jacobsite and Braunite from Sweden. By L. J. Igelstrom
(Zeit. Kryst Min., 20, 375 ; from Geol Foren. Fork., 12, 137—139).—
At the Glakarn mine, in the parish of Linde, the predominating ores

are jacobsite and braunite. An analysis of the former mineral gave
the following results :

—
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Insohible in hydrochloric

FcsOg. MnO. MgO. acid.

57-55 36-74 0-72 602

Thie is a new locality for these two minerals. B. H. B.

Braunite and Priedelite from Sweden. By G. Flink {Zeit.
KrysL Min., 20, 368—372

; from Biliang Sv. Vet. Ahad. Handl, 16,
1—23).—1. Braunite from Langlansliyttan.—The author has made
a crystallographical examination of this mineral, and has observed
five new planes : 4Pco, P2, |Pcxd, 2^P|, and aP|. The planes coP and
Poo, observed by the author, have previously been noticed on braunite
from other localities, but are new for braunite from Langbansbyttan.
An analysis of this mineral gave the following results :

—

SiOa. MnO. O. FeO. CaO. MgO. Total.

9-89 78-91 7-35 3-81 0-34 0-15 100-45

This composition corresponds with a mixture of MnMnOs with
(Mii,Fe,Ca,Mg)Si03. The sp. gr. of the mineral is 4*72.

2. Friedelite from Harstigen.—Although pyrosmalite hitherto has
been found only in Sweden, the corresponding manganese mineral,
friedelite, has been found only at Adervielle, in the Pyrenees. In
1889 it was, however, discovered at the Harstig mine in small crys-

tals with pyroxene, magnetite, chlorite, and galena. The crystals

are transparent and of a pink colour, with a hardness of 4 to 5, and
a sp. gr. of 3-058. Analysis gave the following results :

—

SiOg. CI. MnO. FeO. CaO. MgO. Mn. H.O. Total.

34-66 4-04 42-48 4 08 0-53 2-27 3-13 8-47 99-66

B. H. B.

Limonite in Texas. By R. A. F. Penuose (Jahrh. f Min., 1892,
ii, Ref. 18 ; from First Annual Report Geol. Survey of Texas, 66—83).

—Limonite beds, 1 foot to 3 feet in thickness, overlying glauconite

sands, occur iu Cherokee, Anderson, and other counties in the east of

Texas. The ore is sometimes laminated, sometimes massive or

forming botryo'idal masses. The origin of the laminated and massive
varieties is traced to the weathering of iron pyrites, and that of the

botryoidal masses to the oxidation of iron carbonate. The author
^ives numerous analyses, three of which are as follows :

—

FeoOg. AI2O3. MnO. :vrgO. CaO. SO3. SiOo.

I.
59''-20 11-20 — — trace — 1620

II. 65-79 8-31 — trace 2-30 036 1877
III. 74-11 16-50 013 1-77 104 093 149

KoO. Na.O. 3».:05. Loss. Total.

1. — — trace 1345 100-05

II. — — trace 5-05 ] 00-48

111. 0-36 0-49 012 — 97-94*

* In the original this total is given as 98*08.
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1. Massive ore, Henderson Co. II. Laminated ore, north-east

corner of Upsliur Co. III. Limonite geode from Berry Hill, MaHon
Co. B. H. B.

Titaniferous Iron Ore and Manganese Spar from the Fichtel-

gebirge. By F. v. Sandberger (Jahrb. f. Min., 1892, ii, Mem.
37—43).—1. Titaniferous Iron Ore.—The Eger contains at several

places black metallic grains, undoubtedly produced from disintegrated

lithionite-granite. A large quantity of this mineral from the sand

at Roslau showed that the form of the grains is hexagonal with a

tabular development. The colour is dark steel-grey, the streak black,

and the sp. gr. 4-659. The ore is non-magnetic. Analysis gave the

following results :

—

TiOg. TeaOs. FeO. MgO. Total.

48-12 24-95 27-96 0-29 101-82

2. Manganese-sjtar from Arzberg.—At Arzberg a manganese carb-

onate has recently been discovered. It forms a thick layer on
chalybite. Its sp. gr. is 3*59. Analysis yielded :

—

MnCOs. FeCOg. CaCOg. SiOo. Total.

84-41 14-22 0-54 0-40 99-57

This is the richest in iron of all the manganese spars hitherto

analysed.

The remainder of the author's paper is devoted to descriptions of

(3) margarodite, a secondary mica from the lithionite-granite of

Epprechtstein, (4) pseudomorphs of chlorite after orthoclase from the

Strehlenberg, (5) pseudomorphs of quartz after orthoclase from the

same locality, and (6) lithium-mica from Trostau, near Wunsiedel, a
mica very similar in composition to that from the pegmatite of Penig,
in Saxony. B. H. B.

Triplite and Kaolin from the United States. By L. G-.

Eakins (Zeit. Kryst. Min., 20, 494 ; from Bull. TT.S. Geol. 8urv., 60,
135—136).—The specimen of triplite analysed (I) was obtained from
a tin mine at Rapid City, South Dakota. It is of a brown colour,

and translucent in small fragments. The kaolin analysed (II) forms
a fine white mass, filling the cavity in the Rodwell Basin, Gunnison
Co., Colorado. In it crystals of pyrites and galena are found. The
analyses gave :

—

SiOg. AI2O3. FeoOg. FeO. MnO. CaO. Kp. ISa^O. U.2O.

I. 0-43 8-74 2-36 1-97 29-13 6-72 trace 5-25 0-13

II. 47-28 36-19 trace — — 0-42 5-74 0*51 —
P205.
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description of the Giite Gottes mine at Scharfenberg, on the left bank
of the Elbe above Meissen, the author gives analyses of the mangan-
ese-spar (I) characteristic of the deposit, and of celestine (II) which
is of frequent occurrence in well developed crystals. The analytical
results were as follows :

—

MnO. SrO. FeO. CaO. MgO. BaO. CO2. SO3. Total.

I. 52-40 trace 5-13 3'06 0-77 trace 38-53 — 99-89
II. — 55-32 — 0-80 — 0-18 — 44-10 100-40

B. H. B.

Minerals from the Pacific Coast. By W. H. Melville and W.
LiNDGREN {Zeit. Kryst. Min., 20, 495—498; from Bull. U.S. GeoL
Surv., 61, 11—31).—1. Sulphates.—The author gives analyses of
three sulphates found in strings in a black opal at the Redington
Quicksilver mine, Knoxville, California. The first occurs in small,,

black, regular crystals, and is a double sulphate of potassium and
iron. The second consists of fibrous masses of redingtonite (sp. gr.

1-761), and the last, termed hnoxvillite by the authors, forms thin
crusts on the redingtonite. Analyses are also given of copiapite from
the same locality, and of a yellow sulphate from the Sulphur Bank,
Lake Co., California, which was found optically to be identical with
copiapite. As all these salts were moist, the proportion of water
cannot be utilised in the discussion of their formulse ; the molecular
ratios of the anhydrous salts were :

—

Redingtonite 6RO,4R203,19S03,
Knoxvillite 6RO,6R203,15S03,
Copiapite 3RO,6Ro03,17S03,
Yellow sulphate (Sulphur Bank).

.

3RO,9R203,25S03.

2. Stromeyerite.—An analysis is given of stromeyerite from the
Silver King mine. Calico, San Bernardino Co., California. The ore

is of a dark, steel-grey colour, and is accompanied by barytes,

malachite, and a brown manganic oxide. Its sp. gr. is 6*28. The-

analytical results were :

—

Ag. Cu. S. Fe. Residue. Total.

53-96 28-57 15-51 0-26 1-55 99*85

The residue consists of barytes with a little quartz. B. H. B.

Thaiimasite, WoUastonite, Chabasite, and Vesuvian. By 0.
WiDMAN (Zeit. Kryst. Min.j 20, 378—375 ; from Geol. Foren. Forh.j

12, 20—29).—1. Thaumasite.—This mineral has been found between
apophyllite in veins in gneiss at KjoUand, 13 miles from the best

known locality for this mineral, the Bjelkes mine, at Areskutan.

Analyses of the mineral from the two localities gave results corre-

sponding with the formula CaSi03,CaC03,CaS04,15HoO.
2. WoUastonite from Ferheniemij Finland.—Two varieties were-

analysed, one with a vitreous lustre and laminated texture, the other

with a silky lustre and fibrous texture. The results were a*

follows :

—
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SiO.,.
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amounts of the primary constituents are shown in the following

table :

—

I. 11. III.

CaO,MgO,2SiO,. 90-4 35-0 80
CaO,FeO,2SiO, 8-6 60*4 84-8

MgO,FeO,2SiO., I'D 0-6 5-2

MgO,Alo03,SiOo — ~ 2-0

HASiO. — 1-4 —
Fe303,SiOo — 2-6 —

100-0 100-0 100-0

I, mean of the composition of the first three diopsides ; II, diopside

of I^ordmarken, type I; and III, hedenbergite. B. H. B.

Analyses of Pyroxene. By T. M. Chataed (Zeit. Kryst. Min.^

20, 501 ; from Amer. Geologist, 6, 35).—In a description of the non-
felspathic intrusive rocks of Maryland, the author notes that the fine

pyroxenite of Hebbville, west of Baltimore, consists of typical,

reddish-brown bronzite (Analysis I) and of emerald-green diopside

(Analysis II) :

—

SiOg. TiOo. AI2O3. Cr.Oa. Fe-A. FeO. MnO. CaO.

I. 54-53 — 1-93 0-30 1-70 8-92 0-28 2-25

II. 51-80 013 2-21 0-51 1-29 3*50 trace 20-99

MgO. H2O. Total. Sp. gr.

I. 29-51 1-14 100-56 3-300

II. 17-76 0-65 98-84 3-308 .

B. H. B.

Garnierite from Norway. By C. A. Muxster {Zeit. Kryst. Min.^

20, 402; from Archiv. matematik natnrvidenskah., 14, 240).—At
Foldalen, in Norway, this mineral occurs in a thin layer. On analysis,

it gave the following results :

—

SiOo.
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Gadolinite. By C. W. Blomstrand (Zeit. Kryst. Min., 20, 366).
—Analyses of gadolinite from Ytterby (I) and from Hittcro (II) gave
results in good accord with the formula Be2Fe(YO)2(Si04)2, which
the author regards as the rational formula for gadolinite. The
analytical results were as follows :

—

SiOa. ThOo.

I. 23-84 0-31



SiOs.
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proposed by Tschermak for pennine, some of the magnesia being
replaced by manganese.

3. Ganophyllite.—This new mineral, named after the high lustre

(r^auo^) of the laminae ((pvXXoi^) occurs in fairly large, monosymmetric
crystals. Analysis gave results in accord with the formula

8Si02,Al203,7MnO,6H20.

4. Pyrophanite.—With ganophyllite, a second new mineral has been
discovered. It is of a red colour, and proves to be a compound iso-

morphous with titaniferous iron ore, and having the composition
MnTiOa, analysis having given the following results :

—

SiOo. TiO.,. MnO. Fe-^Og. SbsO:^. Total.

1-58 50-49 46-92 1-16 0-48 100-63

This is the first titaniferous mineral found in Wermland.
B. H. B.

Helvine from Hungary. By A. Kalecsinszky (Zeit. Knjst.

Min., 20, 365).—Helvine from Kapnikbanya, sp. gr. 3-203, gave on
analysis the following results :

—
SiOa. MnO. BeO. Mn. FeO. S. Total.

32-82 36-40 13-45 9-02 0*66 5-25 97-60

B. H. B.

Products of the Weathering of Diabase. By R. Brauns
(Jahrh. f. Min., 1892, ii, Mem. 1—24).—Opposite Friedensdorf, near
Marburg, on the left side of the Lahn, a diabase has been opened up
by an extensive quarry. This diabase is of special interest on
account of the numerous minerals of secondary formation occurring

in fissures in it. It is for the most part a normal felspar-diabase, in

which the augite can be detected with the naked eye, whilst the

felspar is less distinct. The mass of rock Las a columnar structure,

and is traversed by numerous fissures, whose walls are covered with
minerals of secondary formation, in some cases with analcime alone,

with prehnite alone, with albite alone, or more frequently with

prehnite, analcime, and calcite, or more rarely with these minerals

together with albite. Natrolite occurs, but only to a subordinate

extent. These minerals are described in detail by the author, and
analyses of each are given. The order in which the minerals have

been formed is probably as follows :—Analcime, albite, prehnite,

prehnite and calcite, analcime of second formation, calcite. In some
cases, however, albite is also older than analcime. In conclusion, the

author discusses the manner in which these compounds have been

produced from the weathering of lime-soda-felspar. The formulse of

these compounds are as follows :

—

Lime-soda felspar : f .NagAloSieOie Albite.

NaoAloSigOie ....
I

^NaoAloSi,Oi,,2H20 .

.

Analcime.
^ISTaoAlaSi^O.o/iHaO .

.

:N'atrolite.

,H2Ca2Al2Si30i2 Prehnite.
^

CasAUSiiOie ....
I
^HCaoAlaSiaOia Epidote.
L^CaCOs Calcite.

B. H. B.
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Analcime as a Rock-forming Mineral. Bj W. Lindgren (Zeit.

Kryst. Min., 20, 498-499; from Proc. Calif. Acad. Sci., 3, 39).—In
the Cretaceous sandstones of the Highwoods, Rocky Mountains, in

Montana, veins occur of a basaltic rock composed of augite, olivine,

magnetite, and crystals of analcime. An analysis of the crystals

(sp. gr. 2-20) gave

—

SiOo. AI2O3. CaO. MgO. ^020. KoO. HgO. Total.

6i-90 23-30 1-90 070 10-40 1-60 7-50 10030
B. H. B.

Proportion of Fluorine in Fossil Bones of Various Ages.
By A. Carno'T (Compt. rend., 115, 243—246).—The proportion of

fluorine in fossil bones is very much higher than in recent bones. In
fossils from primary and secondary rocks, the ratio of fluorine to

phosphoric acid is practically the same as in crystallised apatite. In
tertiary and quaternary fossils, the proportion of fluorine is distinctly

lower, and it gradually decreases with the age of the formation,

always, however, remaining considerably higher than in recent bones.

This fact may possibly be utilised to distinguish recent bones from
quaternary bones with which they tnay have become mixed, but such

a method would not be applicable to bones from different beds.

C. H. B.

New Meteorites. By E. E. Howell (Jahrh. f. Mm., 3892, ii,

Ref. 33—36 ; from Froc. Rochester Acad, of Science, 1, 86—100).—
The author gives further particulars of the Welland, the Hamilton
Co., the Puquois, the De Cewsville, and the El Chanaralino meteorites.

He also describes two meteorites, the Dona Inez and Llano del Inca,

found in Atacama, Chili, in 1888, during the survey of the frontier.

They belong to the mesosiderite class. Pieces found near the Cerro

de Doiia Inez gave, on analysis, the following results :

—

SiOo.



141 4 ABSTRACTS OF CHEMICAL PAPERS.

Organic Chemistry.

Substitution in the Aliphatic Series. By V. Meter and F.

MuLLER (J. pr. Ghem. [2], 46, 161—188).—The continuation of the

authors' experiments on the halogenation of alkyl halides (this vol.,

p. 577) shows that the normal course of the reaction must be considered

to consist in the attachment of the newly-entering halogen atom to

the carbon atom adjacent to the one which carries the already-con-

tained halogen atom, afid not to the same carbon atom, as has hereto-

fore been accepted.

A repetition of Tawildalrow's experiments (Annaten, 176, 12) showed
that ethylidene bromide is almost exclusively produced when the

bromination of ethyl bromide is eifected at 200°, whereas, as already

stated (this vol., p. 577), ethylene bromide is the sole product when
the reaction tak6ls place at 100° in the presence of iron wire. The
boiling point of ethylidene bromide is 107—108°, not 110—114", as

has been variously stated. The caiuse of the difference between these

reactions was thought to be the spontaneous ciiange of ethylene

bromide into ethylidene bromide ait 200° ; but when ethylene bromide
was heated in a sealed tube for 13 hours at this temperature, it was
unclianged. Nor could ethylidene bromide be obtained from ethyl-

ene bromide by heating it with hydrogen bromide, hydrobromic
acid, or bromine. Two other explanations of the reaction at 200*

suggest themselves : (1) the ethylene bromide may, at the moment
of its formation, decompose into vinyl bromide and hydrogen bromide,
which re-combine again to form ethylidene bromide

; (2) the change
of orientation is similar to such as occurs when toluene, for example,
is brominated under different conditions.

The bromination of ethylidene bromide, in the preseilce of iron, at

70—80°^, yields 1:1: 2-tribrom6thane. The chlorination of ethylidene

chloride by antimony pentachloride in a refliix apparattis yields

1 : 1 : 2-trichlorethane (b. p. Ill—112°). Ethyl-ene chloride is not

attacked by antimony pentachloride in a sealed tube at 100°. Both
normal propyl chloride and isopropyl chloride yield propylene chloride

(b. p. 96—98-°) when treated with antimony pentachloride at normal
pressure ; in the case of the former, the mixture requires heating at

lib—45°, but the reaction takes place at the ordinary temperature in

the case of the latter.

The following reactions confirm the authors' views, if the identifi-

cation of the products be correct. The brominations wete effected by
bromine in the presence of iron wire in a reflux apparatus at 50—60°,

and the chlorinations by antimony pentachloride at the ordinary tem-
perature.

Butyl bromide (1-bromobutane) yields a dibromide which boils at

157° and appears to be identical with pseudobutylene bromide

(2 : 3-dibromobutane), in which case a change of orientation on the

part of the bromine atom in butyl bromide must occur. The authors

have been unable to effect such a change without the substitution by
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bromine. Secondary hutylhromide (2-bromobutane, b. p. 90—93°) also
yields pseadobutylene bromide. Isobatyl bromide (l-bromo-2-
raethylpropane) yields some isobutylene bromide (1 : 2-dibromo-2-
raethylpropaiie, b. p. 148—149°), but higher brominated products
predominate. Tertiary butyl bromide (2-bromo-2-methylpropane)
also yields isobutylene bromide ; the reaction takes place at the
ordinary temperature, and the production of higher brominated com-
pounds is much smaller.

The chlorination of normal butyl chloride produces a dichloride
which boils at 115—120°, and appears to be 2 : S-dichlornbutane.

Isobutyl chloride (l-chloro-2-methylpropane) and tertiary butyl
chloride (2-chloro-2-methylpropane) both yield a dichloride which
boils at 105—107°, and appears to be l-chloro-2 : 2-chloromethyl-
propane ; its boiling point aorrees with that of d'Oetreppe's dichloride

(Jahresher., 1882, 441), and, less exactly, with that of the dichloride

which CEconomides obtainpd bv the action of phosphoric chloride on
isobutaldehyde (Abstr., 1881, 709). A. G. B.

1 : 3-Dinitropropane. By F! Keppler and V. Meter (Ber., 25,
2638).—The authors have obtained small quantities of trimethylene-

diamine platinochloride by adding' glacial acetic acid (40 grams) to

an aqueous solution (100 grams) of sodiodinitropropane (7 grams)
;

sodium amalgam (500 grams of 2*5 percent.) is now gradually added,

and the temperature kept below~ 25° by cooling. The base is sepa-

rated from the solution by E. Fischer's method (Abstr., 1884, 1289).

W. J. P.

Action of Silver Nitrite on Methylene Iodide. By A.

RussANOw (Ber., 25, 2635—2637).—lodonitromethane was obtained

by V. Meyer (this vol., p. 575) by the action of silver nitrite on
methylene iodide. It is prepared by adding silver nitrite (5 errams)

to a solution of methylene iodide (3 grams) in ether (20 c.c.) ;

a trace of iodine is added, the whole carefully heated to boiling

for 45 minutes, and then allowed to remain for some hours at

the ordinary temperature. The ethereal solution is filtered, and the

residue repeatedly extracted with small quantities of ether. Absolute

alcohol (1 vol.) is now added to the ethereal solution (1 vol.), and
sodioiodonitromethane (0"5—0*8 gram) precipitated by the addition

of sodium ethoxide. The precipitate is collected, washed first with

a mixture of ether (1 vol.) and absolute alcohol (1 vol.), then with

ether, and finally dried over sulphuric acid. The sodium derivative

is a slightly hygroscopic, white powder, which explodes on heating

and decomposes when kept. Its aqueous solution, acidified with

sulphuric acid and extracted with ether, yields iodonitromethane as

an oil of pungent odour, which veiy quickly decomposes, giving free

iodine.

The sodium derivative maybe diazotised, if great care be employed,

by the use of diazo-salts ; if excess of the latter be added, however,

nitromethane derivatives, containing no iodine, are obtained. Slightly

less than the theoretical quantity of diazo-sa't is therefore used.

Sodioiodonitrometliane is dissolved in water (400 paHs), and the ice-

cold solution (50 parts) of the diazochloride added ; the precipitate

5 c 2
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is rapidly collected, washed with water, dissolved in a little ethyl

acetate, diluted with much alcohol, aud precipitated with water. The
])recipitate should «>ive a carmine solution with concentrated sulph-

uric acid ; if a violet or blue colour is obtained, nitromethane deriva-

tives have been jiroduced. The precipitate, after filtration, is gene-

i-ally pure.

lodordtromethaneazohenzene, N'02'CHI']S'2Ph, is obtained by the

above method in orange-yellow, microscopic needles. It melts at

110—112° with complete decomposition, and, with concentrated sulph-:

uric acid, gives a carmine solution which soon turns grey.

lodonitromethanPAizotoluene closely resembles the preceding sub-

stance ; it naelts at 108—110°.

If the diazotieation be carelessly performed in a concentrated solu-

tion, cherry-ued needles of azobenzenenitroraethane, or of parazo-

tolU'Cnenitromeithaiue, are respectively obtained. W. J. P.

Silver and Copper Compounds of 3l^cetylene. By E. H.
Keiser {Aoner. Chem. J-, 14, 285—290).—rAcetjlene was passed
through ammoniacal «oliUti(ms of cuprous or silver salts respectively.

The precipitate was w.ashed by decantation in tall cylinders, from
which the air had been, removed by a current-of carbonic anhydride,

using first dilute amuionia, then water, and finally alcohol and
ether. It was then drained by the filter-pump and quickly trans-

ferred to a vacuum desiccator shielded from the light; the silver

compound when dry, was snow-white. Specimens dried at the

ordinary temperature contained from 89 31 to 89'44 per cent, of silver;

a preparation dried at 100*^ in a vacuum contained 89*62 per cent,

silver. The formula C2Ag2 requires 89'99 per cent. ; Miasnikoff's

formula (Antialen, 118, 330), C^H^^gz^ requies 89*25 per cent, of

silver.

A weighed quantity exploded in a vacuum yielded but a very small

quantity of gas, and that was almost entirely absorbed by potash
;

the residue consisted of carbon and finely divided silver. The
formula C2Ag2 may therefore be considered as established.

The copper compound invariably contained free carbon; moreover
the voluminous precipitate was usually contaminated with the sub-

stances in solution. The best result was obtained by the action of

acetylene on cuprous hydroxide suspended in water. The analyses

indicate that CU2C2 is the formula of the compound. As in the case

of silver, no hydrogen was obtained on explosion.

Compare Plimpton, Proc, 1892, 109. W. T.

Action of Hydrogen Cyanide on Mercurous Salts. By D.
ViTALi (VOrosi, 15, 186—192).—Cheynet (J. Fharm., 1892, 456),

Fouquet (Abstr., 1890, 229), and others have described experiments

to show that in the reaction between hydrogen cyanide and calomel,

mercury, mercuric cyanide, and hydrogen chloride are formed. This

is further confirmed by the following observations :

—

On leaving pure calomel and very dilute hydrocyanic acid in con-

tact for 24 hours, with occasional agitation, the calomel turns ash-
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colonred, and the solution becomes strongly acid. This is due to

the hydrogen cyanide, as, on adding a few drops to an alcoholic solu-

tion of Congo-red, it turns blue ; an alcoholic solution of phenol-
phthalein reddened by soda is also decolorised.
The presence of hydrochloric acid is shown by the insolubility of

the silver nitrate precipitate in nitric acid, and by the blaclretiing

of a silver dish in which a portion of the solution was placed together
with a little potassium nitrite.

Mercuric chloride is absent from the solution, as no precipitate

is obtained on adding excess of potash. The presence of mercaric
cyanide in the solution is proved by expelling the free hydrogen
cyanide at a gentle heat, passing hydrogen sulphide, and testing the
liquid for hydrogen cyanide.

The absence of mercuric chloride was proved by titrating the solu-

tion with standard alkali in presence of phenolphthale'in, before and
after treatment with hydrogen sulphide, the acidity being actually

somewhat lower in the latter case. S. B. A. A.

Fulminuric and Deoxyfulmimiric Acids. By P. Seidel (Ber.,

25, 2756—27.59).—In a former paper (this vol., p. 690), the author
described the formation of ethyl fnlminurate and of an acid obtained
from it by the action of boiling water or alcohol. This acid, deoxi/-

fulminuric acid, C3H3N3O2} is best obtained by simply boiling the

ethereal salt with water, as, if alcohol is used, further decomposition
occurs with evolution of hydrogen cyanide, and the product is less

pure. The acid is decomposed by hydrochloric acid at 110—120°. It

could not be reconverted into fulminuric acid by the action of nitric

acid or iodine soluljion. Most of its salts are coloured more or

less. The alJacdv, silver, and lead salts are bright yellow, the

copper salt gi'eenieh-black, the nickel salt pale-red, the ferrous salt

violet, and th>e- ferric salt pale-orange. The silver salt, CaHsAgNsOo,
when precipitated from slightly acid solutions, can be recrystallised

from boiling waiter, but if prepared from neutral or alkaline solutions,

it always decomposes with separation of a pale-brown powder.
If, in the preparation of ethyl fulminurate, the heating is con-

tinued for some time, a second ethyl fulminurate is also formed. This

is the principal product if the reaction is carried out at 100°. It

crystallises with 1 mol. H2O in long, colourless needles, melts at

155°, and decomposes above 175°. It is more soluble in alcohol

than its isomeride. Both salts are decomposed by hydrochoric

acid at 110—120°, and by alcoholic potash. When heated with a

chloroform solution of ammonia, the ether of m. p. 133° yields

ammonium deoxy fulminurate, whilst the new ether given fulnnnKr-

amide, NHz'CaHaOalSa. This crystallises in colourless needles in-

soluble in alcohol or ether, very sparingly soluble in boiling water,

slightly more so in cold soda; it melts with decomposition above 250°.

Unlike isofulminuramide, it does not give a double salt with ammonia-
cal copper solution.

Fulminuric acid thus forms two series of ethereal salts, of which the

ethyl salt melting at 133° represents the oxy-salts, that melting at

155° the nitrogen salts. L. T. T.
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Water of Crystallisation of Barium Tliiocyanate. By J.

TcHERNiAC (Ber., 25, 2627—2629).—Barium tliiocyanate is generally

fctated to crystallise with 2 mols. H3O ; the author tinds, however, that

the pure crystallised salt has the composition Ba(SCN)2 + J:5H20,

analogous to that of the crystallised thiocyanates of calcium and stron-

tium. Commercial samples of the crystallised barium salt supposed to

contain more thiocyanate than corresponds with 3 mols. H2O are

generally strongly contaminated with sodium salts.

Pure anhydrous barium thiocyanate dissolves readily in absolute

alcohol, and the solution on concentration in a vacuum deposits trans-

parent needles; these seem to have the composition

Ba(SCN)2 + 2EtOH.

Similarly, anhydrous barium thiocyanate (1 part) dissolves in dry

methyl alcohol (TS parts) with development. of heat; on spontaneous

evaporation of the solution, beautiful, lustrous, prismatic needles

separate, having the composition Ba(SC.N)2 +-2MeOH.
W. J. P.

New Thiosulphates. By A. Purgotti .{Gazzetta, 22, 41 6—426).
—Oi'ganic thiosulphates were prepared by Spring and.Legras (Abstr.,

1883, 47), who concluded that thiosulphates of saturated radicles are

alone capable of existing. The author has, however, succeeded in

preparing thi( sulphates containing unsaturated groups.

Sodium allyl thiosnlphate, 'CH2!CH'CH2*S203Na -)- .H2O, is .obtained

as follows :— Sodium thiosulphate and allyl chloride, in molecular pro-

portion, are dissolved in water t(2 vols.) and^alcohol (1 vol.) respec-

tively. The solutions are mixed, heated on the water-bath in a

reflux apparatus for 4—5 hours, and the product evaporated at a

temperature not above 50°. The residue is extracted with hot

alcohol, and the solution on concentration yieldathe salt in beautiful

laminae, which are very soluhle .in water and hot alcohol. Its

aqueous solution gives -white precipitates with mercuric chloride,and
silver nitrate solutions, and is decomposed on boiling. When heated

with hydrochloric acid, allyl mercaptan is obtained.

Sodiu7n iso2')ropy I thiosulphate, CHMe2*S203Na -|- 3H20,4)repared-by a

method analogous to. that above described, forms crystalline scales

which are very soluble in water and hot alcohol, sparingly so in cold

alcohol. The aqueous solution gives -white precipitaies.with silver

nitrate, and.mercuric chloride, and, when concentrated, with barium
chloride. The.barium salt, (CHMe2S203)aBa -h 2H2O, separates from
.its.hot;.aqueous solution in, splendid nt'cdles or laminae.

Sodium ethylene thiosulphate, . G2H,2(S20.3Na),2, prepared from
ethylene chloride, crystallises ,in, scales. very soluble in water and in

boiling alcohol. The barium salt crystallises in large, lustrous plates.

Sodium hydroxyethyl thiosulphate, C2H4(OH)*S20^J^a, is obtained by
the action of ethylene chlorhydrin on sodium thiosulphate. It cryf-

tallises in small, brilliant needles, and is very soluble in hot water

and alcohol. Its aqueous solution is decomposed by boiling, and
gives a white precipitate with mercuric chloride ; with silver nitrate

solution no precipitate is obtained in the cold, but on warming the

Alver salt separates in crystalline lamina3.
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Barium acetotMosuljpJiate^ CH3<^
^ ^ >Ba + 2H2O, prepared .frora

sodium thiosulphate and sodium chloracefcate, forms crystalline erasts
and is fairly soluble in hot w^ter ; the solution decomposes slowly on
boiling. When treated with hydrochloric acid, it yields thioglycollio
acid. The sodium salt is very deliquescent, and will not crystallise.

The potassium salt forms minute needles which are very soluble in
water. The silver salt fornfis a white precipitate which alters when
kept in the dark.

Sodium ethyl acetothiosulphate, COOEt'CHa'SjOal^a, is obtained by
heating ethyl monochloracetate (24 grams) dissolved in alcohol

(50 grams) with sodium thiosulphate (50 grams) dissolved in water
(80 grams). It crystallises frora hot alcohol in beautiful mono.sym-
metric crystals, and is very soluble in water, less so in alcohol. The
aqueous solution gives white precipitates with mercuric chloride and
silver nitrate. The dry salt, pn distillation, yields ethyl dithiogly-

collate. W. J. P.

Optiical Prpperti^s of DulcitQl and its Derivatives. By A.
W. Crossley (Ber., 25, 2564—2565).—Diacetyldulcitoi and tetr-

acetyldnlcitol are both optically injictive ; the specimens stated by
Bouchardat to be active were probably impure. This fact is of im-
portance in the application of the theory of asymmetric carbpn atoms
to the compounds of the sugar group. J. B>. T.

Disappearance of the Multirptation of Sugars in Am^i^pnia-
Qal Solution. By C. ScHDLZB and B. Tolle-ss (Anualen, 271, 49—

•

54).—Solutions of dejctrose and of other sugars in concentrated am-
monia do not show multirotatjion, the jrotatory power of the freshly

prepared solution being practically constant and, as a rule, rather less

than that ultimately attained in aqueous solution.

The specific rotatory power of a solution of dextrose m ammonia of

sp. gr. 0924 is [ajp = 49*82° immediately after solution, that of a

similar solution of xylose [ajo = 14-82°, and that of a similar solutioa

of maltose hydrate [a]x) = 126*1° ; in all three cases, the specific

rotatory power is a little lower than the constant value determined
in aqueous solution. On keeping the aiumoniac^-l solutions, the

specitic rotatory power gradually diminishes ; in the case of the

xylose solution, for exaijiple, it w^-s found to be [ajn = 5'67"*

at the end of .the third, and [ajp = — 5*85° at the end of the fifth

day.

The speci 6c rotatory power of a solution of dextrose hydrate in

5*7 per cent, ammonia is [ajp = 47"24° about 8 miputes after solution

when weaker ammonia is used, the specific rotatory power of the

freshly prepared solutions gradually increases until, when 0*1 per cent,

ammonia is employed, the specitic rotatory power becomes normal.

Even 001 per cent, ammonia has a very marked influence on the biro-

tation of sugars ; the specific rotatory power of a solution of dextrose

hydrate in 001 per cent, ammonia is 49*98° 8 minutes after solution,

and becomes normal at the end of 12—15 minutes longer. When
the concentration of the ammonia falls to O'OOl per cent., the effect
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of fhe polvent on the birotation of dextrose can no longer he observed
with Certainty.

As a result of the examination of the following compounds:

—

dextrose hydrate, xylose, arabinose, galactose, rhamnose, maltose
hydrate, levulose, half rotatory lactose, Cr-Ha-On, and normal lactose,

C1VH22OU + H2O, the authors find that the values for the specific

rotatory power in O'l per cent, ammonia, determined a few minutes
after solution, are practically identical with those obtained with
aqueous solutions after 20 hours ; only in the case of galactose did the

difference between the two values amount to almost 1°.

The rotatory powder of cane sugar is not influenced by 0*1 per cent,

ammonia. F. S. K.

Xylose and its Optical Properties. By C. Schulze and B.

ToLLENS (Ann alen, 271, 40—46).— A. large quantity of xylose was
prepared from chopped wheat-straw by a method similar to that em-
ployed by Bertrand (this vol., p. 28) ; the yield of pure, colourless

xylose amounted to about 5 per cent, of the air-dried straw. The
rotatory power of the xylose was then determined in aqueous solu-

tions of different concentration, which had been kept for 20—24
hours ; the results of the observations are given in a table and are

also mapped on a chart. It was found that the specific rotatory

power increases continuously from 18*425° to 23'702° as the concen-
tration increases from 9*706 to 61*737 per cent. For solutions con-

taining up to 34*355 per cent., the specific rotatory power may be

calculated by the formula [ajc = 18095 4- 0*06986P (P = percentage
of xylose in solution), and is represented on the chart by a straight

line; for solutions containing from 34*355 to 61*737 per cent., the
specific rotatory powder may be calculated by the formula [ajp =
23*089 - 0*1827P + 0-00312P2, and is represented on the chart by
a straight line, bent slightly upwards with respect to the first line.

The above observations were made at 20°, but special experiments
showed that the specific rotatory power is practically constant between
15° and 20°, although above 20° the change begins to be appreciable.

F. S. K.
The Pentosans of Woody Vegetable Fibre. By G. Schulze

andB. Tollens (Annalen, 271, 55—61 ; compare Abstr., 1889,480).

—

The products of hydrolysis of malt which has been used for brewing
are xylose and a comparatively small quantity of arabinose ; the
presence of mannose could not be detected. Both xylose and arabin-

ose are only slowly decomposed by boiling 10 per cent, sulphuric

acid, the former being rather less stable than the latter. Quince
juice yields xylose on hydrolysis, and probably also dextrose (compare
Bauer, this vol., p. 128) ; luff'a gives about 1 per cent, of pure xylose.

F. S. K.
Multirotation of Rhamnose and of the Saccharins. By W.

ScHNELLE and B. Tollens {Annalen, 271,61—Q7).—A systematic ex-

amination of 10 per cent, aqueous solutions of rhamnose, CJAnO^ +
H2O, at 20° has shown that the specific rotatory power of the sugar
is about [a]]5 = —3*11° immediately after solution, this value

gradually becoming less until, after about 9J minutes, the solution is
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optically inactive ; tlie specific rotatory power then gr'adnally in-
crenses, and after 66 minutes, a constant value of [ajn = 8-56°, or
[cc'jjy = 9"43'' for anhydrous rhamnose, is attained. IJp to about
40 per cent., the concentration of the solution has no appreciable effect
on the specific rotatory power; an increase of temperature diminishes
the specific rotatory power, the diminution beina: about 0-035° between
6° and 20°.

Saccharin prepared from dextrose by Kiliani's method also shows
multirotation

; immediately after solution, the specific rotatory power
is [a]D = 94-2° at 20°, but this value falls to [ajo = 887° after
a lapse of 11 days ; the specific rotatory power also decreases as the
temperature rises.

The specific rotatory power of isosaccharin, from lactose, is [ajn =
62-97°, that of metasaccharin [cc]y) = —46-83°; these two compounds
do not show multirotation. F. S. K.

Production of Acetic Acid from Cellulose and other Carbo-
hydrates ; Lignocellulose and Ferric Ferricyanide. By J. F.

V. Isaac (Ohem.Ntivs, 66, 39—40).—If cotton cellulose and hydrocellu-
lose, jute-fibre and pine wood, and sugar are acted on by alkali hydr-
oxides within limits of temperature between 120° and 150° and 250° and
350° they yield from 7 to 10 per cent, of their weight of acetic acid ; at

the lower temperature, the quantity is considerable, and is increased
by prolonging the action and by the addition of weak oxidising agents

;

potassium hydroxide produces more acetic acid than sodium hydroxide.
Jute fibre absorbs even as much as 80 per cent, of its weight of

ferric ferricyanide from solutions obtained by adding potassium
ferricyanide to ferric chloride, at the same time converting it into

Prussian blue.

Freezing point methods of ascertaining molecular weights with
Beckmann's apparatus, owing apparently to dissociation, cannot be
used for solutions of cellulose acetate, benzoate, and nitrate in acetic

acid. D. A. L.

Urea Oxalate. By P. H. Kirkaldy (Chem. News, 66, 52).

—

Authorities are at variance as to the anhydrous character of urea

oxalate, a view which, however, now finds support in the author's

determination of carbon, hydrogen, and nitrogen, and experiments in

a vacuum over sulphuric acid. D. A. L.

Propylcarbamide and Unsymmetrical Dipropylcarbamide.
By F. Chancel (Gompt. rend., 115, 242—243).

—

Propylcarbamide is

readily obtained by the action of ammonia on the mixture of propyl

iodide and propyl isocyanate resulting from the action of silver iso-

cyanate on propyl iodide. It can be prepared even more easily by
merely mixing aqueous solutions of propylamine sulphate and potas-

sium isocyanate
;
part of the potassium sulphate separates at once,

and the remainder can be precipitated by alcohol. The product is

identical in both cases. It crystallises in long needles which melt at

107^^, dissolve readily in water or alcohol, and are neutral to litmus.

When heated with hydrochloric acid in sealed tubes at 160°, propyl-
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carbamide yields carbonic anhydride, propylamine hydrochloride, and
ammonium chloride. Th(i nitrate and oxalate are very soluble in water,

but they do not crystallise well from aqueous solutions ; they are also

very soluble in alcohol, from which the nitrate crystallises in slender

needles.

ITnsymmetrical dipropylcarbamide, I^Ha'CO'NPrg, is obtained by
mixing aqueous solutions of dipropylamine sulphate and potassium
isocyanate. It is very soluble in water and alcohol, and crystallises

from the latter in white needles which melt at 57°
; it is neutral to

litmus. The normal oxalate lis very soluble in water, from which it

crystallises readily in needles ; it is acid to litmus. Tlve nitrate forms
an uncrystallisable syrup. C. H. B.

New Method ofPreparing Dimetbylethylsulphiue and Methyl
Ethyl Sulphide. By G. Carrara (6ra2;^e^/a, 22, 408—415).—Tri-
methylsulphine may be prepared by heating methyl sulphide (10 parts)

with dry iodine (J. part) in a sealed tube at 110—120° for 24 hours
;

the reaction proceeds more ^slowly at 110°. No hydrogen iodide is

produced. The product is dissolved in water and separated from un-
attacked methyl sulphide;; the aqueous solution, after extraction with
carbon bisulphide, is treated with silver chloride, filtered, evaporated
on the water-bath, and trimethylsulphine platinochloride precipitated

from the alcoholic ethereal solution by the addition of platinum
tetrachloride. Methyl bisulphide is also produced in -the reaction.

A mixture (10 parts) of ethyl and methyl sulphides in molecular
proportion was heated with iodine (1 part) in a sealed tube at

120—140° for 24 hours. By treating the product as above, diraethyl-

eth3dsulphine platinochloride and trimethylsulphine platinochloride

were obtained. The liquid separated from the aqueous solution con-

tained a considerable proportion. of methyl ethyl sulphide, which may
be obtained pure by fractional distillation.

A mixture of amyl and ethyl sulphides, when heated with iodine at

130—140°, and subsequently treated as above, yields only triethyl-

sulphine platinochloride. Hence, it seems that there is a tendency
towards the formation of asulphine containing as few .carbon atoms
as possible. No ethyl bisulphide could be detected in the product.

If the additive product of methyl sulphide and bi*omine, McgSBrz,
obtained by Cahours {Annalen, 132, 82j, is heated with iodine at;

115—120°, and afterwards treated as above, it yields trimethylsulphine

platinochloride. W. J. P.

Diethyldithiophosphinic Acid. By A. W. v. Hofmann and F.

Mahla {Ber., 25, 2436—2444).—When diethylphosphine (1 mol.) is

added to sulphur (2 atoms), immersed in a small quantity of ether,

and the mixture is kept cool, the sulphur readily dissolves, and, after

a few hours, crystals separate. When the mother liquor is boiled with

a slight excess of aqueous ammonia, more crystals are formed, and are

collected while the liquid is hot. The solution as it cools deposits

triethylphosphine sulphide, PEtgS, whilst the cold solution, separated

from these and concentrated, yields crystals of ammojiium diethyldithio-

'phos'phinate, PEt2SSNH4. The latter melts at 193°, and decomposes at a
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slightly higher temperature, but can be sublimed if heated rapidly. It
dissolves readily in water and alcohol ; its aqaeous solution gives
amorphous precipitates with silver, lead, and copper salts ; in alcoholic
solutions, crystalline precipitates are obtained. Calcium and barium
salts give no precipitate ; soda liberates ammonia. Bromine converts
it into diethylthiophosphinic acid. Hydrochloric acid sets free diethyl-

dithiojphosphinic acid, PEt^SSH, as an oil which is easily soluble in
ether and alcohol, insoluble in and heavier than water, and not
volatile with water vapour; it is a strong acid. The silver salt,

PEtaSSAg, forms white needles insoluble in cold alcohol, and stable
at 100°. The henzyl derivative, PEtgSSBz, melts at 54°, and is in-

soluble in water, but soluble in most other solvents.

The substance which first separates, after adding diethylphos-
phine to sulphur, crystallises from carbon bisulphide in hard, white,
hexagonal prisms of adamantine lustre, and with rhombohedral faces

at the extremities ; it melts at 105°,-and probably has the composition
PSEts'S'S'S'PSEt-a. Freshly prepared ammonium sulphide converts
it into ammonium diethyldithiophosphinate, with liberation of free
sulphur. C. P. B.

Formaldehyde. By A. Kekul^ (5er.,.25, .2435—2486).—If the
gaseous formaldehyde, obtained by heating the dried solid modifica-

tion, be cooled by a mixture of solid carbonic anhydride ai'd ether, it

condenses to a colourless, mobile liquid which boils at —.21°,.and has
approximately the sp. gr. 0-9172 at— 80°, and .0-8153 at —20°. At
— 20° it is transformed in a short time into the solid variety. In a
sealed tube at the ordinary temperature the same change takes place,

but so rapidly as to cause a considerable rite of temperature and a
series of small explosions in the tube. C. F. B.

Preparation of Aldol and Crotonaldehyde. By W. R. Orn-
DORFF and S. B. ISewbukt (3iownf^67i., 13, 516—518; compare Abstr.,

1891, 285).—To obtain a good yield, the following directions must be
closely adliered -to:—Aldehyde boiling at 21° is prepared by boiling

paraldehyde with a drop of concentrated sulphuric acid,. and leading

the vapour through a long Hempel's tube packed with glass beads.

2U0 giams is then cooled to<0°, and.gradually added to.200 grams of

water at 0°, the temperature not being allowed to rise above. 5°. The
mixture is then cooled to 0", and 10 grams of dry, powdered potas-

sium carbonate added in successive smalLportions, care being taken
that no rise of temperature takes place. After the carbonate is all

dissolved, the flask is removed Irom the ice and water.and allowed to

remain for 12—18 hours in, a cool place, preferably at about 10"; the

liquid has thenibecome syrupy, and. slightly yellowish in colour. It

is poured into a separating funnel of 1 litre capacity, and shaken for

a long time with an equal volume of ether ; ihe aqueous extract is

removed, shaken with half its volume of ether, separated from the

same, just neutralised with dilute hydrochloric acid, and a^ain shaken

with half its volume of ether. The ether extracts are united, and the

other distilled off ; the residue amounts to ?0 percent, of the alde-

hyde employed, and consists cliiefly of aldcl, mixed with ether,
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alilehyde, paraldehyde, and water. To obtain the ahlol, this residue

IS distilled under diminished pressure. From 100 grams of aldehyde
50 grams of aldol boiling at 90—110° under 40 mm. pressure

were thus obtained.

To prepare crotonaldehyde, the residue should be at once distilled

under atmospheric pressure over a bare flame, a short Herapel's tube

filled with glass beads being used, and the thermometer not being

allowed to indicate a temperature higher than lOO'^. To the distillate

calcium chloride is added until the water in it is saturated, and the

whole is poured into a separating funnel and shaken, in order to

completely remove the water and aldol. The aqueous solution is

separated from the crotonaldehyde, which after being dried by boil-

ing it with calcium chloride in a reflux apparatus, is fractionated in

a distilling flask, the neck of which is filled with glass beads. From
200 grams of aldehyde, 48—50 grams of pure crotonaldehyde, boiling

at 104—105°, were thus obtained. C. F. B.

Preparation of Crotonaldehyde. By A. Lieben (Monatsh., 13,
519—521; see also preceding abstract).—50 c.c. of acetaldehyde are

placed in a sealed tube with 10 c.c. of a 28 per cent, aqueous solution

of sodium acetate ; the tube is shaken, and then heated for about 36
hours in a horizontal position at 95—100°. The contents have then
contracted to about seven-eighths of their original volume, and the

upper layer should have a slighr, but only a slight, yellowish tinge.

The contents, after being distilled on the water-bath to remove
acetaldehyde, are distilled with steam, when oily drops of croton-

aldehyde and other substances come over. These are fractionated in

an atmosphere of carbonic anhydride, preferably under reduced pres-

sure, so that the temperature does not exceed 130°. From 100 parts

of acetaldehyde, 30 parts were recovered, and 42 parts obtained volatile

with steam ; of these, 21 were crotonaldehyde. C. F. B.

Glycolaldehyde. By E. Fischer and K. Landsteiner (Ber.,

25, 2519—2554).—Bromacetal is readily prepared by the action of

bromine (136 grams) on acetal (100 grams) in presence of recently

precipitated calcium carbonate (42 grams), a product being obtained

which boils at 164—172°; the yield is 50 per cent. The brom-
acetal is then heated with the calculated quantity of anhydrous
oxalic acid at 150°, and the distillate fractionated ; the portion

boiling at 80—105° consists of bromaldehyde together with water
and some impurities; this mixture forms a colourless, viscid liquid,

which is soluble in water, and readily reduces alkaline copper solution
;

the vapour rapidly attacks the eyes. On treatment with phenylhydr-
azine in aqueous solution, an insoluble compound is formed which
has not been further investigated.

Glycolaldehyde is prepared from the preceding impure bromo-
compound by treatment with barium hydroxide in aqueous solution at

0° ; the aldehyde readily reduces alkaline copper solution at ordinary

temperatures, and turns yellow on warming with alkalis ; it is in-

soluble in ether, and is only very slightly volatile with steam either
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at ordinary pressures or in a vacuum. On heating the aldehyde with
phenylhydrazine aceiate at 40°, glyoxalphenylosazone is formed.

Glycolaldehyde, like ordinary sugars, is oxidised to glycollic acid
by the action of bromine wafer. Oa treating the aqueous solu-

tion of glycolaldehyde (see above) with soda, in such quantity that
the liquid contains 1 per cent., it undergoes polymerisatiou ; after

remaining 15 hours at 0°, the liquid no longer reduces alkaline copper
solutions at ordinary temperatures ; and on heating with phenyl-
hydrazine acetate for 8—10 hours, a compound is deposited which
melts at 166—168", and appears to be identical with phenylerythr-
osazone ; attempts to regenerate the sugar from this compound were
unsuccessful.

With the synthetic formation of tetrose, a complete series of sugars

as far as the nonoses is known, and all can be prepared synthetically

with the exception of the pentoses. J. B. T.

Chloracetone. By J. Tcherniac (Ber., 25, 2629—2632; com-
pare following abstracts).—When crude thiocyanacetone is distilled

with water in a vacuum, an oil passes over, which can be only partially

separated into two substances by fractional distillation. On treating

it with hydrogen sodium sulphite solution, a considerable proportion

dissolves, and when recovered by distilling the aqueous solution with
the calculated quantity of calcium chloride, is found to be pure
dichloracetone ; this has a slightly punoent but not ethereal odour,

more like that of chloral than of chloracetone. It thus diffeis

from the descriptions given by Chloez (Ann. Chim. Phys. [6], 9,

165), and by Borsche and Fittig (Annalen, 133, 111). The oil

insoluble in the sulphite solution, on exti-action with ether and
evaporation of the ethereal solution, yields a mixture boiling at

123—125°. Its approximate composition is C5H9CIO, and it seems to

be the constituent which gave to Borsche and Fittig's chloracetone

its pleasant ethereal odour.

These two components of the oil must have been originally present

as impurities in the chloracetone used in the preparation of the thio-

cyanacetone ; it would therefore seem that chloracetone obtained by
Barbaglia's method contains at least 15 per cent, of foreign matter.

Halogen determinations in chloracetone prepared in this wa}-, how-
ever, agree with the formula CaHsClO. W. J. P.

Thiocyanacetone. By J. Tcherniac (Ber., 25, 2607—2620).—
Tcherniac and Hellon (Abstr., 1883, 653) obtained an oil which they

considered to be thiocyanacetone by the action of barium thio-

cyanate on chloracetone. Hantzsch and Weber (Abstr., 1888,

256), by slightly modifying their method of preparation, obtaiued

only a crystalline substance which they termed methyloxythiazole.

Later, however, Arapides (Abstr., 1889, 413) stated that thiocyan-

acetone is produced in the reaction, but cannot be isolated in a j)ure

state, as in presence of water it is slowly converted into its isomeride,

met hyloxythiazole.
Ttiiocyanacet(me dissolves in aqueous hydrogen potassium sulphite

with considerable development of heat, thus indicating its kutonic
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nature. The nnthor finds that the method priven by Arapides for its

preparation is not only costly but yields an impure product ; he was
quite unable to effect the conversion of thiocyanacetone into methyl-
oxythiazole, as described by Arapides. Thiocyanacetone cannot be
converted into the thiazole by heating its aqueous solution on the

"water-bath with dilute hydrochloric acid ; the thiazole is also but
slightly soluble (12 per cent, at 14'') in the acetone.

Hantzsch and Weber, in preparing methyloxythiazole, added dry
sodium carbonate to the solution, and then obtained no thiocyan-

aoetone ; the author finds that the acetone is converted into methyl-
oxythiazole not only by sodium carbonate, but by such slightly

alkaline substances as borax, normal sulphites, and zinc oxide. This
affords an explanation of Hantzsch and Weber's erroneous statement

that no thiocyanacetone is formed.

The author considers that he has proved that the oil obtained by
himself and Hellon is the true thiocyanacetone, and under normal
conditions contains^ no methyloxythiazole. W. J. P.

Preparation and Estimation of Thiocyanacetone. Bv J.

TcHEENrAC (Ber:, 25, 2621—2e526).—The author has devised a
thermoanalytical method of estimating thiocyanacetone. The heat
developed on treating an aqueous solution of this substance with
normal sodium carbonate solution is directly proportional to the

amount of the acetone present. The estimation is carried out in a
Beckmann's apparatus for cryoscopic determinations, and is per-

formed in much the sam'e way as those determinations.

The author prepares thiocyanacetone as follows :—Equivalent
quantities of chloracetone and crystallised barium thiocyanate are

shaken together in. a thick flask containing some glass marbles to

break up the muss. The odour of chloracetone disappears after
6—15 hours, when the reaction is complete. The product is extracted
thrice with ether, the ethereal solution washed with a little water,
and distilled at 40—50°. A slow stream of carbonic anhydride is

passed through the residue, kept under a low atmospheric pressure at
40—50° ; after evaporating off the water by this means, the residual

oil contains about 98*18 per cent, of thiocyanacetone. It can be
further purified by shiaking its saturated aqueous solution in the
cold with animal charcoal (1 per cent.); on extracting with ether,

and evaporating the ethereal solution in a vacuum over sulphuric acid,

a product containing 99''18 per cent, of thiocyanacetone is obtained.

On distilling the aqueous solution of this under reduced pressure in

a stream of carbonic anhydride at 40—50°, and evaporating the
ethereal extract of the distillate- in a vacuum over sulphuric acid, a
still purer product is got.

Thiocyanacetone, prepared as above, is a slightly coloured, strongly
refractive oil, which darkens very slowly when kept in the dark.

Its sp. gr. is 1-200 at 0°/4° and 1-180 at 2074°. It dissolves in

14-3 parts of water at 15°, and is very soluble in ether, benzene, and
chloroform, sparingly so in light petroleum and carbon bisulphide

;

it is fairly stable towards dilute acids. W. J. P.
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Stereometric Relations of Erucic Acid and Brassidic Acid.
By A. Holt (Ber., 25, 2067—2671).—In a previous paper (this
vol., p. 812), the author has shown that the bromo- and iodo-additive
products of behenolic acid are reconverted into behenolic acid by the
action of sodium amalgam, and are therefore to be considered as
derivatives of brassidic acid. The present paper deals with the
chloro-additive compounds.

Dichlorobrassidic Acid.—When a chloroform solution of behenolic
acid cooled with ice and salt is treated with chlorine, 1 mol. of
chlorine is absorbed, and a viscid, pale-yellow oil is obtained, which
gives numbers corresponding with the fomula of dichlorobrassidic
acid. On treating this product with sodium amalgam, it is found to

be a mixture, for it yields a small quantity of behenolic acid, an oil

free from chlorine, and a small quantity of behenic acid (m. p. 76°).

Dichlorobrassidic acid is, however, easily obtained in a state of pui'ity

by boiling the corresponding dibromo-<;omponnd with mercuric
chloride (1 mol.) in alcoholic solution. It is a viscid, bright yellow
oil, is somewhat sparingly soluble in cold alcohol, easily so in warm
alcohol and other organic solvents,and when treated with sodium amal-
gam yields 90 per cent, of the theoretical quantity of behenolic acid.

The tetrachloride of behenolic acid cannot be obtained by the direct

action of chlorine on behenolic acid ; but is easily obtained by boiling

the tetrabromide with mercuric chloride (2 mols.). It separates from
alcohol as an oil, but soon solidifies in beautiful, long needles ; it melts
at 41°, and when treated with sodium amalgatn is entirely converted
into behenolic acid.

Behenolic acid dissolves in pure concenti'ated sulphuric acid to a
pale- brown,- clear solution,- which yields a small quantity of pre-

cipitate after a time, and darkens. By pouring the product into

water, a; hydf-oxy-acid, CaAiOa'OH, is obtained; this crystal-

lises frotti alcohol as a white powder, melts at 8^^°, and is identical

with the acid obtained by the action of concentrated hydrochloric

acid on behenolic acid.

Behenolic anilide,- CaiHag'CO'NHPh, is obtained by heating

behenolic acid with exeess of aniline for four hours at 220°, and
extracting the product with very dilute hydrochloric acid. It sepa-

rates from alcohol as a colourless, voluminous, crystalline mass, melts

at 73", is easily resolved into its components by hah)gen acids, is fairly

stable towards potash, and when boiled with alcoholic potash for

10 hours yields aniline and! behenolic acid.

Behenolic phenylhydrazide, CaiHag'CO'NH'KHPh, is obtained by
warming molecular proportions of behenolic acid and phenylhydrazine

at 140—145°. It crystallises from alcohol in small, colourless

needles, melts at 86*5°, is somewhat sparingly soluble in cold alcohol,

gives a mirror with alcoholic ammoniacal silver nitrate, and dissolves

in concentrated sulphuric acid to a colourless solution, which turns

dark-red on the addition of potassium dichromate. When oxidised

with copper acetate in alcoholic solution, it yields behenolic acid and

behenolic diphenylhydrazide, CjiHag'CO'NH'NPhz ; this melts at

104—105°, and with sulphuric acid gives a bluish-green solution

which turns pure blue on the addition of potassium dichromate.
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The author has also prepared llie phenylhydrazides of erncic,

brassidic, and stearolic acids, l)y heating the acids with phenylhydr-

aziiie in molecuhxr proportion at 140°.

Sfearolic phenylhydrazide crystallises in lustrous, white needles,

melts at 81"5— 82°, and witii sulphuric acid gives a bright yellow

solution, which changes to rose-red on the addition of potassium
dichromate.

Ervcic phenylhydrazide is a white, crystalline powder, melts at 82°,

and gives a colourless solution with sulphuric acid, which on the

addition of potassium dichromate changes to blood-red and then

brown.
Brassidic phenylhydrazide is a white, crystalline mass, melts at 95°,

and gives the same colour reactions with sulphuric acid as the pre-

ceding compound. E. C. R.

Constitution of Ethyl Sodacetoacetate. By A. Michael
(J. pr. Chem. [2], 46, 189—208).—The author continues his criticism

(this vol., p. 1178) of Nef's paper on ethyl acetoacetate (this vol.,

p, 140). From the fact that ethyl copper acetoacetate and ethyl lead

acetoacetate do not react so easily with ethyl iodide as ethyl sodaceto-

acetate does, Nef argues that there is no direct substitution of the

sodium by the ethyl in the latter reaction, and in support of this he

quotes what he supposes to be facts concerning the greater ease with
w^hich copper, lead, or mercury phenol, and the salts of these metals,

are attacked by ethyl iodide than are the corresponding sodium
compounds. The author asserts that this difference is entirely

imaginary. According to Nef's hypothesis, an intermediate com-
pound containing the group ICI'OI^a is formed when ethyl iodide and
ethyl sodacetoacetate react. The iodine atom in this group is then
supposed to leave the molecule in company with the hydrogen atom
of the next group ; the group CONa remains, and subsequently reacts

with the evolved hydrogen iodide, forming the group COH. This is

contrary to all our knowledge concerning compounds which contain

both hydroxy 1 and halogen atoms attached to the same carbon atom

;

such compounds lose the hydroxyl hydrogen and halogen as hydrogen
halide with the greatest ease, and the same course of change may
surely be expected when sodoxyl replaces hydroxyl. Nor can Nef's

experiments be held to fully confirm his conclusion that the more
negative the group introduced into the molecule of ethyl acetoacetate

the larger will be the proportion of di-substitution product formed
in subsequent reactions (this vol., p. 141). For inasmuch as the

reaction between ethyl chlorocarbonate and ethyl sodacetoacetate re-

sults in the production of 7 parts of di- and 2 parts of mono-derivative
(ethyl acetylmalonate and ethyl acetylcarbintricarboxylate, this vol.,

p. 145), acetyl must be, according to Nef, more negative than the

group COOEt, yet the i-eaction between ethyl sodacetoacetate and
acetic chloride yields much ethyl acetylacetoacetate and only a little

ethyl diacetylacetoacetate (ethyl triacetylacetate, this vol., p. 145).

The statement that ethyl ethylacetoacetate is not reduced by treat-

ment w4th sodium in ethereal solution is incorrect; the author found

that the quantity of hydrogen evolved by the reaction is far short of
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tlie tlieoretical quantity, and -when tlae liqnid was subsequently
examined undoubted evidence of the presence of unsaturated acids
was obtained.

These are the main points of the critical portion of the paper. The
theoretical considerations with which it concludes can only be appre-
ciated by reference to the original. A. G. B.

Action of Phenylhydrazine and of Hydroxylamine on De-
hydrodiacetyllevulinic Acid- By Gr. Magxanini and M. Scheidt
(Gazzetta, 22, 436—448).

—

Anoximeoi dehydrodiacetyllevulinic acid,

C9HUNO4, is obtained when a mixture of the acid (1 gram), hydroxyl-
amine hydrochloride (070 ^ram), and sodium carbonate (1-5 grams)
is dissolved in water and left for 24 hours at the ordinary tempera-
tui-e. The oxime is deposited on addino^ hydrochloric acid, and cryp-

tallises from boilinp;' alcohol in colourless needles which melt with
decomposition at 198—199°. It is insoluble in water, very soluble in
alcohol, and sparingly so in chloroform, benzene, and acetic acid ; it

decomposes on boiling with water or aqueous alcohol..

Dehydrodiacetyllevulinic acid yields a hydrazove, C,5Hi6N203, when
heated with phenylhydrazine in acetic acid solution. It forms matted
white needles, melts at 185—187°, and is soluble in alcohol and ether,

sparingly so in benzene, and insoluble in water. It must be crystal-

lised from absolute alcohol, as it is partially decomposed if heated
in presence of water. On heating tl)e hydrazone (1 gram) in a sealed

tube with water (25 grams) for 3—4 hours at 150

—

160'^, small,

monosymmetric prisms (a : h : c = 3'4969
; 1 : 3*8391, /8 = 52° 11')

are obtained, which have the composition CuHieNjO, and melt at 137°.

Both this substance and the hydrazone give normal molecular weights

by the cryoscopic method.
Attempts to introduce a second phenylhydrazine residue into

dehydrodiacetyllevulinic acid were unsuccessful. When the acid is

heated with phenylhydrazine, water, and acetic acid at 200°, a sub-

stance of the composition CuHi^NaO is obtained.

On heating dehydrodiacetyllevulinic acid in a sealed tube with am-
monia at 100°, a substance of the composition CgHuNO is formed ; this,

on treatment with benzaldehyde, gives a compound which has the com-
position C15H15NO, and crystallises in small, orthorhombic prisms
(a:h :c= 2"3333 : 1 : 19301). It is soluble in alcohol and chloroform,

less so in acetic acid, and insoluble in water; it melts at 208o°, and
gives a normal molecular weight by the cryoscopic method. The
compound CgHnNO gives a chloride and a platinochloride, and readily

combines with bromine; when either this substance or the compound
obtained by treating it with benzaldehyde is distilled with zinc-dust,

oils are obtained which have the properties of pyrrolines. These two
substances are now under investigation.

The authors have determined the electrical conductivity of dehydro-

diacetyllevulinic acid, K = 0*00682. If the solution is kept, the co-

efficient changes rapidly, owing to decomposition of the acid.

W. J. P.

Azodicarboxylic Acid. By J. Thtele (Annalen, 271, 127—136).

—Hydrazodicarbonaraide (compare this vol., p. 1295) is best pre-

VOL. LXU. 5 d
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pared by dissolvinsr hydrazine sulphate (130 grams) and crystallised

sodium acetate (136 grams) in warm water (about 13 litres), and
adding to the cold mixture a concentrated solution of potassium

cyanate (180 grams). After a short time, the separation ofhydrazo-
dicarbonamide commences, and the solution, which would otherwise

become feebly alkaline, is kept slightly Rcid by the addition of acetic

acid. After about two hours time, a further quantity (25—30 grams)
of potassium cyanate is added, and the solution allowed to remain
overnight; the colourless crystalline product is then separated by
filtration, washed, and dried. The yield is 103 grams, or 87 per cent,

of the theoretical.

Hydrazodicarbonamide seems not to be acted on by moderately con-

centrated (1 : 1) potash in the cold ; it is soluble in warm potash,

yieldiug as a rule a turbid solution, from which it is precipitated un-

changed on adding water. Azodicarbonamide (loc. cit.) can be easily

obtained by triturating the finely-divided hydrazo-compouud (10
grams) with water (1 litre), heating to boiling, and then adding a
solution of potassium dichromate (16 grams) in water (60 c.c.) and
sulphuric acid (15 c.c.) ; an energetic reaction takes place, the mix-
ture darkens in colour, and the whole of the hydrazo-compound
passes into solution. The solution is then cooled to 0° as quickly as

possible, and the azodicarbonamide, which is precipitated as an
orange-red powder, separated by filtration, washed, and dried. The
yield is 70 per cent. (7 grams). Azodicarbonamide is decomposed by
boiling sodium carbonate, yielding nitrogen, carbonic anhydride,

ammonia, and hydrazodicarbonamide.
Potassium azodicarboxylate, COOK'NIN'COOK, is formed with

evolution of ammonia when azodicarbonamide is triturated with ice-

cold, moderately concentrated (1 : 1) potash. It is a yellow powder,
stable in the air, but decomposed by water, in which it dissolves freely

with a yellow coloration. The dry substance decomposes slowly at

.
100°, and explodes at a slightly higher temperature, yielding in both
cases potassium carbonate, nitrogen, and carbonic oxide. It gives

Liebermann's reaction, but the colorations are much less intense than
in the case of a nitroso-compound.

Barium azodicarhoxylate, C2N.,04Ba, can be obtained by adding a
solution of barium chloride, which has been saturated with barium
hydroxide, to a solution of the potassium salt ; it is a light yellow
powder insoluble in water, by which it is quickly decomposed.
When potassium azodicarbonamide is treated with water at the

ordinary temperature, a vigorous evolution of nitrogen and carbonic
anhydride takes place and a yellow solution is obtained ; after a very
short time, the solution becomes colourless, and then contains hydr-
azine and potassium carbonate. The decomposition of the barium
salt takes place more slowly, but in a similar manner. The aqueous
solution of the potassium salt is much more stable in presence of

caustic alkalis, and under these conditions the yellow colour does not
disappear for some minutes even on boiling.

All attempts to prepare diimide, NH'.NH, from the salts of azodi-

carboxylic acid were unsuccessful, and it would seem that this com-
pound is incapable of existence. ' ¥. 8. K. .
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Copper Oxalate and Cuprammonium Oxalate. By K.
Seubert and Gr. Rauter (Ber., 25, 2821—2825).—Copper oxalate
vas prepared by precipitating a solution of copper snlphate with
sodium oxalate, and purified by dissolving the finely-divided pre.
cipitate in ammonia and pouring the solution into dilute acetic acid.

When dried in the air, it contains a little less than 1 raol. HgO
;

when dried over sulphuric acid, or by heating at 80—90°, it has the
formula CUC2O4 + JH2O. When dried at 95—105°, it contains J mol.
water, which cannot be driven off without decomposing the salt.

Cuprammonium oxalate is obtained by the evaporation of a solu-
tion of copper oxalate in excess of ammonia. It is decomposed by
water at the ordinary temperature with separation of cupric oxalate,
and, on boiling, with separation of black cupric oxide. When exposed
to air, it decomposes, and all the water and part of the ammonia are
given off. The loss in weight is 20*33 per cent. On analysis, the
salt gave numbers agreeing with those required by the formula
CqC204,2NH3 + '2H2O.

A compound of cupric oxalate and pyridine is obtained by rubbing
dry copper oxalate with pyridine, and is a crystalline powder. It

smells strongly of pyridine, and loses pyridine on exposure to air
or on gently heating. When heated at 130°, it decomposes, and
when heated strongly, burns with a sooty, green-bordered, yellow
flame. The salt has the composition CuC204,2C5NH5. E. C, R.

Inactive Ethyl Malate. ByW. Wislicenus (Ber., 25, 2448—2449).
—When ethyl oxalacetate, COOEt-CO'CHj-COOEt, is reduced
rapidly with sodium amalgam in a cooled acid solution, both inactive

malic acid and its ethyl salt are formed. By nearly neutralising the

product with soda and extracting with ether, the ethyl salt is removed,
and the acid remains behind. The yield of the ethyl salt is about
half the amount of the oxalacetate employed. Ethyl malate boils at

150—152° under 27 mm. pressure, and, unlike the acid itself, boils

without decomposition under atmospheric pressure, at 255°. It has sp.

gr. 1'124 at 21°/4°, and gives an acid reaction with moistened litmus

paper. When hydrolysed with soda, it yields the sodium salt as a

white, deliquescent, crystalline powder, C. F B.

Polarisation Phenomena of Rhamnonic Acid and Rhamno-
lactone. By W. Schnelle and B. Tollens (Annalen, 271, 68—74;

compare Abstr., 1891, 43).—The specific rotatory power of rhamnonio

acid, in a freshly-prepared solution, obtained by decomposing strontium

rhamnonate with hydrochloric acid, is about [aji, = —7'67°; after

keeping for 3^ hours, the specific rotatory power has increased to

[ajo = — 2921°, at which value it remains; if, however, the solution

is heated at 100° for half an hour, the specific rotatory power
becomes [a]D = —3430°, the acid being now almost completely con-

verted into the lactone ; the specific rotatory power of the solution of

the lactone then slowly decreases, owing to partial reconversion into

the acid, and after three days' time it has again fallen to [a]n =
-3012% ^'' S. K.

6 d 2
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Polarisation Phenomena of Gluconic Acid and Glucono-
lactone. \lj W. Schnkllk and B. Tollens (AmtuJen, 271, 74—80;
compare Abstr., 1891, 48, and Fischer, Absfcr., 1890, 1889).—The
specific rotatory power of the lactone of gluconic acid is [a]]) =
fc)l"59° 10 minutes after solution, but this value gradually diminishes,

becoming constant at [aju = 20*^ after about a month and a half;

from these results, and from those obtained with gluconic acid (Inc.

cit.), it follows that in aqueous solution the lactone is slowly con-

verted into the acid, and vice versa, until a condition of equilibrium is

es^tab1ished.

If, in preparing gluconic acid from dextrose, only the theoretical

quantity of bromine is employed, there is formed a crystalline

lactone, which melts at 110—115°, and seems to have the composition

Ci2H220]i or C12H00O11. This substance loses approximately 1^ mols.

H2O at 100"
; its specific rotat^ory power is [a]p = 89-07° immediately

after solution, but gradually falls to [a]^ = 14'84°. F. S. K.

Polarisation Phenomena of Galactonic Acid and Galactono-
lactone. By W. Schnelle and B. Tollens (Amialen, 271, 81—86

;

compare Abstr., 1891, 48).—Calcium galactonate, (C6Hii07)2Ca -f-

SHoO, loses 4 mols. H2O on long exposure to the air, and becomes
anhydrous when gradually heated in a stream of dry air; it crystal-

lises in microscopic plates, is only sparingly soluble (0*76 part in

100) in v^ater at 15°, and its specific rotatory power is approximately

[a]D = 2'85°. When the calcium salt is decomposed with oxalic acid,

and the filtered solution evaporated over sulphuric acid, a crystalline,

compound melting at 128—125° is gradually deposited ; if, however,

the filtered solution is concentrated to a syrup, then taken up with
warm alcohol, and evaporated over sulphuric acid, the lactone

hydrate, CeHjoOe + H3O, crystallises from the solution ; this compound
melts at 64—65°, and loses its water at 85°, the anhydrous lactone

melting at 90—92°. The specific rotatory power of the lactone

hydrate is approximately [ajo = —65°, 10 minutes after soli.tion;

this value diminishes slightly on keeping the solution for a long

time. F. S. K.

" Isarabic Acid." By M. Confad (Ber., 25, 2446—2448).—The
formation of this acid, by the action of ferrous sulphate on tartaric

acid, is not due, as Ballo thought (xA^bstr., 1889, 698), to the reduc-

ing action of tlje former, but rather to its dehydrating action (cf.

Scheibler, this vol., p. 1180). Equal weights of tartaric acid and
ferrous sulphate were dissolved in twice the weight of water, and
heated on the water-bath for 15 hours. The solution was filtered,

concentrated to a small bulk, and extracted with alcohol. The extract

was neutralised with barium carbonate, filtered, evaporated to dryness,

dissolved in water, and converted, by means of potassium carbonate,

into the potassium salt of isarabic acid. The concentrated solution of

the latter, when treated with excess of acetic acid and alcohol, gave
a precipitate of potassium hydrogen tartrate, and potassium hydro-

gen isarabate remained in solution. If, however, the latter is pre-

cipitated with lead acetate, the precipitate decomposed with hydrogen
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salph'ule, aucT the solution filtered and cuncenlTAled, tartaric acid
crystallls.'S out; if the aqueous solution" of the potassium salt

is heated for a few minutes only with aqueous potash, and then
acidified with acetic acid, pota?Jsium 'hydrogen tartrate separates out.
This veiy ready conversion of isarahic into tartaric acid renders it

improbable that the former is formed from the latter hy reduction.

C. F. B.

Thetincarboxylic Acids. By A. Delisle (Ber., 25, 2450—2453).
—Uimethylthetin-mono- and -di-carboxylic acids may easily be pre-
pared by dii^esting a mixtnre of sodium thiodiacetate or methyl thio-

t'lcetate with sodium chloracetate, in molecular proportion, on the
water-bath, and adding hydrochloric acid and ether to the product.

Dimethylthetindicarhoxylic acid, CO<C^^ ]>S(CH2*COOH)2, forms

small, colourless, ill-defined, lustrous needles, melts with decomposi-
tion at 157—158°, dissolves fairly readily in hot, very sparingly in

cold water, and not at all in most organic solvents. It dissolves in

(;oncentrated bydrjchloric acid, forming the compound C6H806S,HC1,
Avhicli, however, easily splits into cbloracetic and thiodiacetic acids.

When reduced with sodium amalgam, it^ yields acetic and thiodi-

acetic acids. When distilled, it breaks up into methyl sulphide,

jiiethyl methylthioacetate, and methyl thiodiacetate.. The silver salt^

CeHeOoSAga, crystallises in needles or plates, andas very stable. The
harium salt^ CctJeHeSBa, crystallises in long, radiating, silky needles.

The sodium salt, CeHsOeSNaa -f 3H2O, crystallises in brilliant,

]'rismatic needles, readily soluble in water, but insoluble in alcohol.

No acid salts have been prepardd ; salts of alkaline reaction, however,
derived from the acid OH'S(CH2*COOH)3 have been obtained.

DimethyltheiincarhoxyUc acid, CO<[pTT ^feMe*CH2"C0OH^ crystal-

lises in lu&trous, slightly opalescent, cubical crystals^ ajiid melts with
decomposition at 150°.

Pvridinebetaine may also be obtained by heating pyridine with

sodium chloracetate ; it forms large, rhomboidal tables.

C. F. B.

Formation of Furfuraldehyde from Glyouronic Acid Deriva-
tives and from Albumin. By A. Gunthkr, G. de Chai.mot, and

B. ToLLENS {Ber., 25, 2569—2572).—Glycuronic anhydride, euxanthic

acid, and urochloralic acid, all yield furfuraldehyde on distillation

with hydrochloric acid; the proportion of furfuraldehyde from

glycuronic acid is almost the same as that obtained from arabinose

and xylose.

Normal urine yields a trace of furfuraldehyde on distillation with

hydrochloric acid, as also does casein and dried horseflesh, which has

been freed from carbohydrates. J. B. T.

Oximes of Furfuraldehyde, Thiophenaldehyde, and (Enanth-
aldehyde. By H. GoLDsciiMiDrand E. Zanoij {licr., 25, 2573—2596).

—Furfursynaldoxime, * ^ n-OH ^"^' ^' ^^*'^' ^'^ ^^^^^^7 prepared
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by the acfcron of hydroxylamine on furfaraldehyde, or by treat-

meat of the antialdoxime (see below) with hydrogen chloride in

etiiereal S)liitioii; its molecalar weight determined by the boiling

point method =agrees with the above formula. On treating the

aldoxime with methyl iodide and sodium methoxide in methyl

alcoholic soktion, a methyl derivative i« obtained which crystallises

from ether with 1 mol. HgO in flat, lustrous, transparent needles

melting ait 56°; after remaining in a vacuiaiki over sulphuric acid for

«ome d^ys, the anhydrous compownd, C401l8*CH<^ i
, is formed ; this

tjrystallises from chloroform, benzene, or ether in large, quadratic,

transparent plates, melts at 91—92°, and combines directly with

iiydrogen chloride ; on heating with dilute sulphuric acid, it is

resolved into furfuraldehyde and yS-methylhydroxylamine.

Two benzylfurfuraldoximes have been described by Werner (Abstr.,

1890, 1266) melting ^t 88° and 65° respectively ; the second of these

proves to be a hydrate of the first, into which it is converted by re-

maining for some time over sulphuric acid in a vacuum.
Two isomeric additive compounds are formed by the action of

phenyl cyanate on furfursynaldoxime in ethereal solution ; the first

is deposited in pale yellow, transparent, microscopic, oblique prisms

which soften at 65°, melt at 72° with decomposition, and yield di-

phenylcarbamide, aniline, furfursynaldoxime, and turfurcarboxy lie

acid on treatment with soda. The second compound is obtained with

more concentrated solutions at somewhat higher temperatures, and
crystallises in colourless, hexagonal plates melting at 88°

; after

repeated crystallisation, it is deposited in lustrous, thick prisms

which melt at 98°, and yields the same decomposition products with

soda as the yellow substance, but on boiling with alcohol or on treat-

ment with acetic chloride at ordinary temperatures, carbanilido-

O OFT* (^•TT
furfurantialdoxime,

-.-.-rj-oi ^rkr^^r (^* P* 1^^°)j ^^ formed.

P TT O'P'TT
Carhoparatoluidofurfursynaldoxime, ' • „ ^^^^^^ _, ^_ ^^ ,

is
^ ././:/ » N*0'CONH-C6H4Me

prepared from the aldoxime and paratolyl cyanate, and is deposited in

pale yellow, transparent plates melting at 79—80^ with decomposi-

tion; with soda, it decomposes in a similar manner to the phenyl

derivative. On recrystalliRation from warm ether, a compound is

deposited in crystalline plates which melt at 96°. The orthotoliiido'

derivative closely resembles the para-compound, but is more readily

soluble, and melts at 50° without decomposition ; on crystallisation

from absolute alcohol, colourless needles are obtained which melt at 65'^.

O OTT "P'TT
Furfurantialdoxime, N , is prepared by mixing sodium

hydroxide (31'4 grams) in water (200 c.c.) with hydroxylamine hydro-

chloride (11 grams) dissolved in water (50 c.c.) ; the solution is well

cooled, and to it is gradually added furfuraldehyde (10 grams)
;

carbonic anhydride is now passed through it until the soda is neutral-

ised, and the liquid is then extracted with ether; the ether is eva-

porated, and the residue, after repeated crystallisation from light
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petroleum, is obtained in long, colourless, strongly-refractive needles
melting at 73—74°. Molecular weight determinations by the boiling
point method confirm the above formula. The compound is soluble in
ether, benzene, alcohol, and water ; on heating with dilute sulphuric
acid, it is resolved into its constituents. The isomeric furfuraldoxime
(m. p. 49—56°) described by Oderheimer consists of a mixture of fur-

fursynaldoxime and antialdoxime, as is shown by its action on phenyl
cyanate. With orthotolyl or paratolyl cyanate, carbotoluidofurfursyn-

aidoximes (see below) are formed, the anti-derivatives being appa-
rently inca-pable of separate existence.

Benzantialdoxime, on treatment with paratolyl cyanate in ethereal

or benzene solution, both at ordinary temperatures and on warming,
C H 'C'll

yields carhoparatoluidohenzantialdoxime, ^ „,, n.-r.^-r ^>,.^^ -It » which* CeHiMe-NH'COO'N
crystallises from benzene in colourless needles and melts at 121°. The
corresponding benzsynaldoxime derivative melts at 74—76°, and on
recrystallisation from ether is converted into a compound which melts
at 88—89°.

Furfurantialdoxime is partially converted into the synaldoxime by
the actiDn of acetic anhydride; on treatment with methyl iodide in

the manner above described and distilling with steam, a product is

isolated which boils at 150—168°, and appears to be an impure methyl
ether ; methylfurfursynaldoxime is also produced in considerable

quantity.

Thiopheiialdoximes.—Thiophensynaldoxime melts at 133", instead of

128°, as stated by V. Meyer. On treatment with methyl iodide, it

NMe
yields methylihiopliensynaldoxime^ C4SH3'CH<[ I

, which crystal-

lises from benzene in thin, transparent plates melting at 120°. It

combines directly with hydrogen chloride, and, on boiling with dilute

sulphuric acid, is resolved into thiophenaldehyde and /3-methylhydr-

oxylamine, whilst heating it with hydriodic acid at 100° gives

rise to raethylamine. Thiophensynaldoxime combines with phenyl

cyanate in ethereal solution to form carhanilidothiophensynaldoxime^

* ^ 1

1

, , which is deposited in yellow, transparent
N-0-CO-I^HPh'

. . .

needles melting at 69—70" with decomposition. On recrystallisation

from alcohol, colourless needles are obtained which melt at 77° with

evolution of gas, and are converted into carbanilidothiophenanti-

aldoxime (see below) on further heating with alcohol.

P OTJ .p.XT

TMopJienantialdoxime, * ^ M
, is obtained as a slightly coloured,

viscid liquid by treating thiophenaldehyde (1*9 grams) with a mixture

of hydroxylamine hydrochloride (2 grams) and sodium hydroxide (4

grams) in aqueous solution, hydrogen sodium carbonate (9 grams) is

then added, and the liquid extracted with ether; the same compound
is also obtained by the action of soda on the carbanilido-derivative (see

above) ; it is slowly changed, at ordinary temperatures, into the syn-

modification, whilst with hydrogen chloride the change is immediate.

Carbamlidothiopheiiantialdoxime is obtained from the syn-isomeride
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as already described, and also by the combination of its constituents
;

it crystallises im groups of colourless, slender needles melting at 144^.

The molecular weight was determined by Raoult's method. The
nnlialdoxim'e combines with aniline to form a compound which is

deposited in long, colourless plates melting at 45—46°, and gives a
violet coloration with calcium hypochlorite. With oithotolyl cyanate,

both the anti- and syn-aldoximes yield carhorthotoluidothiojjlien-

sunaldoxime. "^

' • ^ ^^ ^-^^ ^ -.t nr ' which is deposited from ether

in small, yellow needles melting nt QQ^ wath decomposition
; on treat-

ment with soda, orthoditolylcarbhimide, orthotoluidine, thiophensyn-
aldoxime, and thiopbenic acid are formed.

It thus appears that the benzene antialdoxini'es,. in their be-

haviour towai'ds tolyl cyanate, differ from those of furfuraldehyde
and thiophenaldehyde.

NMe
CEnanthaldoxime.—MethylctnaidhaMoxime, C6Hi3*CH<[ I

, is pre-

pared by the action of methyl iodide on the oxime^ and is a viscid,

yellow liquid readily soluble in ether, alcohol, or benzene, but more
sparingly in water. On boiling with dilute sulphuric acid, oenanth-
aldehyde and /:^-methylhydroxylamine are formed, whilst, on heating
with hydriodic acid, methylamine is obtained.

BenzylopMantliaWoxime, C6Hi3*€H<[ '
' i» prepared in a

similar manner to the preceding compound, which it resembles in its

reactions ; it crystallises from benzene in colourless^ lustrous plates

melting at 83". (Enanthaldoxime combines with phenyl cyanate to

form a viscid^ unstablb conapoufnd.

By the action of cenan'thaldehyde on hydroxylamine hydrochloridG
in alkaline solution, a yellow, viscid liq'uid is obtained which is prob-
ably the antialdoxime ; it is solmble in ether, and does not crystallise

even in presence of thg synaldoxime-, but on* treatment with hydrogen
chloride in ethereal solution and subsequent evaporation of the latter,

the synaldoxime is deposited in crystal©.

The cyanates employed by the- authors were njade by heating the
corresponding urethane (in pDrtions o-f 15- gramis) with 2 parts of phos-
phoric anhydride; the distillate is fractionated once, and is then pure.

The yield is 52—53 per cent, of the theoretical in the case of phenyl
cyanate, and 67'3 per cent, in that of orthotolyl cyanate.

J. B. T.

Dipropargyl and Benzene, By J.. W. BrOhil (Ber., 25, 2638—
2646).—Up to the present, the molecular heat of combustion of di-

])ropargyl (854—883 Cal.) has not been accurately determined, but is

certainly much greater than that of benzene (784^—788 Cal.) ; this is

in harmony with the ehemical behaviour of the two* substances which
indicates that the intram'olecnlar tension is greater in dipropargyl
than in benzene. The author has already co'njectttred (Abstr., 1801,

630) that the differences between the molecular refractions and dis-

persions of these two hydrocarbons are in the opposite sense to the
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differences between the heats of combustion ; this is now shown to be
tlie case. The dipropargyl employed was purified by distillation in a
slow current of air in a vacuum at the ordinary temperature ; a
very slight resinous residue was left, and the hydrocarbon was
obtained as a colourless liquid which turned yellow in a few hours. The
molecular refraction of dipropargyl (2574 for sodium light) is con-
siderably less than that of benzene (26-13), and agrees remarkably
well with the calculated value considering the great difficulty of pre-
serving the hydrocarbon unchanged daring the measurement. The
presence of two acetylenic bonds in dipropargyl is thus clearly
indicated, and the spectrometrlcal data are in complete accord with
the chemical behaviour of the substance. W. J. P.

Action of Chlorine on Orthonitrotoluene in presence of
Sulphur, By C. Haeussermann and C. Bi:ck (Bcr., 25, 24i5 —2446).
—When orthonitrotoluene is added to half its weight of sulphur,
heated to 130—140°, and chlorine passed in until the evolution of

hydrogen chloride ceases, the fatty, and not the aromatic, part of the
hydrocarbon is attacked, 30 per cent, of the latter being converted
into orthonitrobenzyl chloride-. C. F. B.

Derivatives of Metaxylene. By C. Ahrens {Annnlen, 271,
15—2U).

—

Dlaceii/lnitroseylidi7ie [Me^ : IS'Acz : NO2 = 1:3:4:6] is

obtained when nitroxylidine (m. p. 123") is boiled for an hour with
excess of acetic anhydride; it crystallises in colourless, well-defined

plates, melts at 115°, and, on boiling with dilute alcohol, is converted

into the monacetyl deiivative (m. p. 161°) described by Grevingk
(Abstr., 1885, 144).

NitrometaxylenedlazopipericUde, N02'C6H2Me2*N2*C5N Hio, crystallises

from alcohol in golden needles, melts at 51—52°, and is decomposed
by concentrated halogen acids yielding the corresponding halogen

derivatives of nitrometaxylene,

Flaoroniirometaxylene, CeHoMeaF'NO^, is a volatile oil ; the corre-

sponding c/iZoro-derivative, CBH2Me2CI*N02, crystallises in needles,

}Qelts at 42°y and is solmble in alcohol ; the 6romo-derivative,

CeHaMcaBrNOa^ is volatile with stenm, and forms long needles which
melt at S?'' ; the ioc^o-derivative, C6H2Me2l*N02, is a brownish-yellow,

crystalline compound melting at 86°.

Cyanonitrometaxijleney N02'C6H2Me2*CN", crystallises from alcohol in

long needles, and melts at 108—109^".

Nitro7iietaxyh/lic acid, N02*C6U2Me2*COOF[, prepared by heating

the cyanide with concentrated hydrochloric acid at 150°, crystallises

from hot alcohol in long, lustrons needles, melts at 196—197°, and is

only sparingly soluble in boiling water, but readily in hot alcohol ; it

is probably identical with the acid obtained by Schaper (Zeit. f. Ohem.y

18i)7, 13) by the oxidation of nitropseudocumene. The amide,

N02*C6U2Me2*CO*NH2, is a crystalline compound melting at 183^ The
ethyl salt, NOa-CoHaMez-COOEt, crystallises from dilute alcohol in

needles, and melts at 75

—

76^, F. S. K.
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Bivalent Carbon. By J. U. N'kf (Annalen, 270, 267—335).—
Although carbonic oxide is an unsaturated compound, it is, relatively,

very inert ; it does not combine with iodine, or with halogen acids at

200'; it absorbs chlorine only very slowly in diffused light, and
even in direct sunlight it is only very slowly and incompletely

acted on by bromine. If, in the place of the oxygen atom in carb-

onic oxide, some less negative group were introduced, a substance
would be obtained which would doubtless possess greater chemical
activity than carbonic oxide ; such substances are, possibly, hydro-
gen cyanide and its salts, and the isocyanides or carbylamines.

Starting from this assumption, the author has studied the proper-

ties of some isocjanides; he claims to have proved that they contain

bivalent carbon, and are represented by the general formula R'NiC
;

he is also of opinion that the constitution of hydrogen cyanide is

very probably expressed by the formula H*N!C. The following are

the grounds on which the existence of a bivalent carbon atom in the
isocyanides is assumed :—The isocyanides combine with halogens and
with halogen acids, even at —15°, with development of great heat,

yielding products of the constitution R'NICXg and (R-N:CHX)2,HX
respectively. They are readily converted into thiocarbimides by
sulphur at 130°, and into thiamides by hydrogen sulphide at 100°.

They combine with carbonyl chloride at — 15^" yielding compounds
of the general formula R'N'.CCl'CO'CCliN'R, and with acetic chlor-

ide at 100° they form imidochlorides of pyruvic acid of the general
formula R*N!CClAc. They combine with primary amines at
180—220°, yielding formamidine derivatives of the constitution

R'N"!CH*NHR^ Orthotolyl isocyanide combines directly with benzoic
chloride at 100° yielding the compound described below.

Phenyl isocjanide, PhNiC, prepared by treating aniline with chloro-

form and alcoholic potash, freed from aniline and diphenylform-
amidine by shaking its ethereal solution with dilute hydrochloric
acid, and purified by distillation, is a colourless oil, which soon turns

greenish-yellow on keeping. It boils at 64" under a pressure of

20 mm., at 71° under a pressure of 30 mm., and at 78° under a pres-

sure of 40 mm., leaving a small quantity of a blue residue ; the dis-

tillate is colourless, but soon turns blue, and then gradually darkens
;

after some time, deep purple-red needles are deposited, and, on long
keeping, the whole is converted into a solid resin, which is probably
a polymeride. Phenyl isocyanide is reduced by sodium and boiling

amyl alcohol, being reconverted into methylaniline ; when treated with
glacial acetic acid at the ordinary temperature, it yields formanilide
and acetic anhydride, together with considerable quantities of acet-

anilide. It reacts violently with anhydrous formic acid, even at

0°, yielding formanilide and carbonic oxide, the latter being prob-
ably generated by the decomposition of the formic anhydride which
is doubtless produced as an intermediate product ; with anhydrous
oxalic acid at 0°, it yields formanilide, carbonic oxide, and carbonic
anhydride, a reaction which seems to show that oxalic anhydride is

also incapable of existence. When heated at 130° with an alcoholic

soliition of sodium ethoxide, it yields a large quantity of diphenyl-

formamidine : it reacts with silver oxide and with mercuric oxide
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witli explosive violence, but, when diluted with ether and then
warmed with mercuric oxide at 40—50°, it gives traces of phenyl
cyanate, the oxide being reduced to metal.

Isocyanophenyl dichloride (phenylimidocarhonyl chloride), NPh!CC]2,
is formed when chlorine is passed into a well-cooled chloroform solution

of phenyl isocyanide until the colour of the solution suddenly changes
from blue to yellow. It is a colourless oil, boils at 209—210**

(thermometer entirely in vapour), and has a very irritating action on
the eyes. When heated with glacial acetic acid, it yields acetanilide

;

with water, symmetrical diphenylcarbamide ; with silver oxide, phenyl
cyanate ; with alcohol, phenylurethane ; with aniline, a-triphenyl-

guanidine hydrochloride. The isocyanophenyl dichloride, previously
described by Sell and Zierold {Ber., 7, 1228), is a mixture of the
compound described above with a chloro-derivative, C6H4Cl'N!CCl2.

Phenyl isocyanide combines with bromine (1 mol.) in cold chloro-

form solution, yielding a yellow, unstable oil, which cannot be dis-

tilled, but which has, doubtless, the constitution NPhlCBrj ; it also

combines with iodine (1 mol.) in carbon bisulphide solution to form
an oily product,

Mesoxanilide imidochloride {jphenylamidomesoxalic chloride)
^

NPh:cci-co-cci:NPh,

can be obtained by treating phenyl isocyanide with carbonyl chloride

at — 20°, and then allowing the temperature of the mixture to rise

slowly; it is a thick, yellow, hygroscopic oil, boils at 145—152° under
a pressure of 15—20 mm., with slight decomposition, and is decom-
posed by cold 10 per cent, soda, yielding a considerable quantity of

'phenyl isocyanide.

Mesoxanilide alcoholate, I^Ph:C(OH)-C(OH)(OEt)-C(OH):NPh, is

formed when the imidochloride is treated with water, and the solid

hydrate obtained in this way recrystallised from boiling alcohol. It

forms long, moss-like, colourless needles, begins to turn yellow at

100°, and melts at 145—151° with decomposition; it is readily soluble

in dilute soda and in hot alcohol, but only very sparingly in cold

alcohol and boiling water; it undergoes dissociation in boiling

alcoholic or boiling benzene solution, combination taking place again

on cooling. It combines with phenylhydrazine, forming a colourleBS

substance of the constitution

NPh:C(OH)-C(N2H2Ph)(OEt)-C(OH):NPh;

this compound loses alcohol at 115°, being converted into mesox-
anilidephenylhydrazone (see later).

Mesoxanilide, NPh:C(OH)-CO-C(OH):N'Ph, prepared by heating

the alcoholate or hydrate at 108—116' for about 16 hours, is a yellow

powder, and combines readily with water and with alcohol to form

the colourless hydrate and alcoholate respectively ; it sinters at 163°,

melts at 190°, and can be sublimed in small quantities. It combines

with phenylhydrazine* in dry benzene solution, yielding a compound
of the constitution NPh:C(OH)'C(N2H2Ph)(OH)-C(OH):NPh, which,

when heated at 100°, is converted into mesoxaniiidephenylhydrazone.

Mesoxanili(}e2)henylh7jdrazonei2!iFh:G{0}i)'Ci^2UPhyC{OH.):NPhi
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crj^stallises from glacial acetic acid in yellow plates, melts at 163* with
decomposition, and is moderately easily soluble in gl;»cial acetic acid.

acetoii3, and benzene, but only sparingly in alcohol and ether, and
insoluble in alkalis; it does not combine with water or with alcohol.

Mesoxcwilide hi/drate, NPh:C(OH)-C(OH),-C(OH):JN'Ph, separates

from boiling water, in which it is only very sparingly soluble, in

colourless needles, and behaves like the corresponding alcoholate

when heated in a capillar}^ tube ;
it is soluble in benzene and ethyl

acetate, and also in warm dilute soda and sodiuim carboriar,e, from
which it is precipitated unchanged by acidis. It is a strong acid, and
turns blue litmus red ; when boiled with soda, it i» decompoaei into

aniline and mesoxalic acid.

When ethyl oxanilate is hydrolysed with alcoholic potash, it yields

aa oxanilic acid melting at 210°, which is probably a polytneride of

the known oxanilic acid; on treatment with phosphorus pentachloride,

this supposed polymeiide is converted into oxanilic chloride (m. p.

82"5°), which, when decomposed with water, yields the known oxanilic

acid (m. p. 149°).

Fyruvic aiiillde imidochloride (pheni/liTnidopyruvic chloride),

NPhiCClAc, can be obtained by &lowly a.nd carefully heating a mix-
ture of pure phenyl isocyanide and acetic chloride to about 100° on a

water-bath; the product is freed from polymerides by dissolving it

in ether. It is a yellow, hygroscopic oil, boils at 136° under a pressure

of 30 mm., and is very unstable, gradually decomposing into acetic

chloride and polymeric phenyl isocyanide, on keeping ; when treated

with alcohol, it is converted into diphenylformamidine hydrochloride,

and, when poured into dilute acid, it is detiomposed into hydrogen
chloride, acetic acid, and phenyl isocyanide. *

Pyruvic anilide, NPhiCAcOH, is produced when the preceding

compound is treated with water ; it crystallises in long, colourless

needles, melts at 104°, and is readily soluble in hoc alcohol and
chloroform, but only moderately easily in ether, and almost in-

soluble in cold water; it is only slowly acted on by boiling dilute

hydrochloric acid and dilute sulphuric acid^ but is immediately de-

composed by cold dilute soda, being converted into a colourless, floc-

culent, substance which melts at 196°, and is probably a polymeride.

When treated with phenylhydrazine in cold ethereal solution, it

yields a colourless additive compound of the constitution

NPh:C(OH)'CMe(OH)'X2H2Ph
;

this melts at 101—105° with liberation of water, and, when warmed
with soda, it is decomposed into aniline and pyruvic acid. The
liydrazone, NPh!C(0H)'CMeIN2HPh, prepared by heaiiiing the addi-

tive product at 7^°, or by boiling it with alcohol or glacial acetic acid,

crystallises in colourless needles, melts at 176°, and dissolves freely

in hot benzene, alcohol, and glacial aeetic acid, but is insoluble in

alkalis and dilute acids.

FhenyllmidofoDviic cJdoride hydrocldoridey 2N'Ph!CHCl,IiCl, can be

obtained by shaking an ethereal solution of phenyl isocyanide, cooled

to —15°, with anhydrous hydrogen chloride. It is a colourless, very

hygroscopic, unstable powder, and is decomposed by water and
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alcohol witli considerable development of heat; it is soluble in chloro-

form, but insoluble in ether and light petroleum. When treated with
cold soda, or with water, it yields formanilide, diphenylformamidino,
aniline, and formic acid.

The compound formed by the combinntion of anhydrous hydrogen
cyanide with anhydrous hydrogen iodide, and described by Gautier
{Bull. Soo, Chim. [4], 17, 143), is very unstable, and could not be
analysed ; attempts to prepare imidoformic chloride and phenylimido-
forniic chloride w^ere unsuccessful.

Orthotolyl isocyanide, CetliMe'lSriC, prepared from orthotoluidino,

as described in the case of the corresponding phenyl derivative, is a
colourless oil, boils at 75° under a pressure of 16 mm., at 101° under a

pi ensure of 55 mm., and at 183—184° with slight decomposition under a
pre."=sure of 753 mm. ; it is much more stable than phenyl isocyanide, and
does not readily undergo polymerisation, but when heated at 235—245°

for three hours it is contipletely converted into orthotolyl cyanide. It

is decomposed by formic acid, yielding carbonic oxide and formortho-
toluidide, and with acetic acid it gives acetic anhydride, formortho-

toluidide, and acetorthotoluidide ; its behaviour with oxalic acid is

similar to that of phenyl isocyanide, and, when heated with benzoic

acid, it yields benzoylorthotoluidide as principal product. It is decom-
posed by orthotoluidine at 190—220° with formation of di-orthotolyl-

formamidine (m. p. 151°) ;
when heated with aniline at 190—220°,- it

yields a mixture of products, from which diphenylformamidine alono

could be isolated. It combines with carbon bisulphide at 130°, yielding

orthotolylthiocarbimide ; when heated with an alcoholic solution of

hydrogen sulphide at 100°, it gives thioformortltotoluidiiie (m. p.

100-101°).
Isocyanorthotolyl dichloride (tolylimidocarbonyl chloride),

OeH^Me-NiCCIz,

is formed when dry chlorine is passed into a w^ell-cooled chloroform
Kolution of orthotolyl isocyanide ; it is a colourless oil, and boils at

214—215° (compare Lachmann, Ber., 12, 1349); when treated with
orthotoluidine, it is converted into tri-orthotolylguanidine hydro-
chloride.

Mesoxatoluidide hydrate,

C6H4Me-N:C(OH)-C(OH),-C(OH)::N--C6H4Me,

can be obtained by treating orthotolyl isocyanide with carbonyl

chloride in the cold, and decomposing the product with water; it

crystallises from hot water, in which it is only very sparingly soluble,

in colourless needles, turns yellow at 100°, and melts at 127—131°

with decomposition. It turns blue litmus red, is soluble in dilute

sodium carbonate, and is decomposed into its constituents by boiling

anhydrous benzene, combination taking place again, to a certain

extent, on cooling the solution.

Pyruvic orfhotoJuidide, C6H4Me'N!CAc*OH, seems to be produced,

together with formorthotoluidide, when orthotolyl isocyanide is

warmed with acet'C chloride for five minutes on the water-batli, and
the unstable imidochloride obtained in this way slowly poured into a
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large volume of water; the aqueous polution is extracted with ether,

the extract shaken with soda, the alkaline liquid acidified, extracted
with ether, and the ethereal solution evaporated. The compound
obtained in this way crystallises in hexaeronal plates, melts at 62°, and
is very readily soluble in water ; it is probably a hydrate of the
constitution C6H4Me'ISr:C(OH)-CMe(OH)2, as, when treated with
calcium chloride in ethereal solution, it is transformed into a crystal-

line compound, melting at 177°, which is probably a polymeride ; the
latter is insoluble in ether and water, but readily soluble in hot
alcohol and in dilute soda, from which it is reprecipitated by acids.

Benzoylformorthotoluidide, CsHiMe-N.'CBz'OH, prepared by heat-
ing orthotolyl isocyanide with benzoic chloride on the water-bath,
and decomposing the product with water, crj^stallises from ether in

colourless needles, melts at 108°, and is readily soluble in hot ether
and alcohol, but almost insoluble in boiling water. It dissolves in

warm soda, being reprecipitated on acidifying the solution, but, when
boiled with excess of potash, it is decomposed with formation of ortho-

toluidine ; it is very stable towards concentrated hydrochloric acid

and sulphuric acid. When its warm solution is treated with phenyl-
hydrazine and then cooled, the colourless hydrate of the hydrazone is

precipitated ; this compound has doubtless the constitution

C6H4Me:CCOH)-CPh(OH)-N2H2Ph,

and when its solutions are heated it is quickly converted into a yellow
hydrazone ; it is not decomposed by cold soda, but when warmed with
sodium ethoxide in alcoholic solution it is converted into the hydr-
azone of benzoylformic acid.

Paratolyl isocyanide, C6H4Me'N!C, is a colourless oil, boiling at 99°

with slight decomposition under a pressure of 36 mm. ; it undergoes
change only slowly on keeping.

Tsocyanoparatohjl dichloride, C6H4Me*N!CCl2, is a colourless oil with
an irritating odour, and boils at 225—226" (uncorr.) ; when treated

with paratoluidine, it is converted into triparatolylguanidine hydro-
chloride.

The above experiments having shown that phenylhydrazine com-
bines with certain compounds containing a carbonyl group to form
additive products, which are converted into hydrazones by the loss of

1 mol. IJ2O, the author, arguing from analogy, assumes that when
hydroxylamine combines with ketones, additive compounds are first

formed ; he supposes that in the production of benziledioxime, for

example, there is formed an intermediate product of the constitution

OH-NH-CPh(OH)-CPh(OH)-NH-OH, which, by loss of 2 mols. H,0,
is converted into the dioxime ; this last stage of the reaction can take

place in three different ways, yielding, in each case, a dioxime which
is chemically isomeric with the other two. Since it may be assumed
that similar intermediate products are formed in other cases, it is

quite possible that the supposed stereochemical isomerism of the

oximes is, in reality, a matter of true chemical isomerism, especially

as, in the author's opinion, not a single fact to the contrary has yet

been established.

The rest of the paper consists of a discussion of the constitution 0^
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hydropfen cyanide and of short replies to v. Peclimann (this vol.,

p. 431) and to Briihl (this vol., p. 583). F. S. K.

Homocatechol and two Nitrohomocatechols. By H. Cousin
(Gompt. rend., 115, 234—236).—The product of the action of hydroo^en
iodide on creosol at 180° is fractionated, and the portion boiling

between 230° and 265° is repeatedly treated with boihng water, the
solution being' filtered after cooling and evaporated on a water-bath.
The syrupy liquid thus obtained is distilled under reduced pressure.

The greater part boils at 210—215° under a pressure of 190 mm., and
forms a colourless, viscous liquid, which solidifies to a crystalline

mass melting at 49—50". It contains a small quantity of catechol.

Homocatechol (11 grams) is dissolved in ether (500 c.c), mixed
gradually with fuming nitric acid (4 c.c), and, after 24 hours,

asfitated with a small quantity of water. The ethereal layer is dis-

tilled, and the residue is mixed with water and again distilled. The
condensed water is yellow, and contains oily drops ; it is heated until

these drops dissolve, and then allowed to cool, when nitroTiomo-

catechol, C7H7NO4, separates in golden-yellow lamellaB, which melt at

79—80°, begin to decompose at about 180°, are coloured deep red by
alkalis, and dissolve slightly in cold water, but are more soluble in

hot water, alcohol, and ether.

Homocatechol (5 grams) is dissolved in water (150 c.c), mixed
with a solution of sodium nitrite (18'5 grams), and dilute hydrochloric

acid added gradually until there is an abundant evolution of nitrogen

oxides. The deep-red mixture is extracted with ether, which is

separated and distilled, and the brown, crystalline residue is dried

over sulphuric acid ; it is then crystallised from boiling benzene
and finally from dilute alcohol. This compound is a nitrohomO'

catechol, C7H7N'04, but is isomeric with the preceding compound. It

forms small, sulphur-yellow needles, only slightly soluble in cold

water, but soluble in hot water, alcohol, ether, or benzene; it melts

at about 180° with incipient decomposition. When treated with
excess of alkali, it gives a beautiful, purple coloration. If, however,
potassium hydroxide or ammonia is added to a hot solution until the

purple coloration just begins to be produced, the liquid, when cooled,

deposits orange-yellow needles of the monobasic alkali salts, which
are easily purified by recrystallisation from water. The potassium

salt has the composition C7H6KNO4 + H2O. C. H. B.

Condensation of Unsaturated Hydrocarbons with Phenols.
By W. KoENiGS and C. Mai {Ber., 25, 2649—2658).—One of the

authors has already described the condensation of monatomic phenols
with unsaturated hydrocarbons (Abstr., 1891, 571, and this vol.,

p. 446). The present paper deals with the behaviour of polyatomic
phenols. Quinol, resorcinol, and catechol unite with 2 mols. of the
unsaturated hydrocarbons, and well-crystallised diamyl derivatives

were obtained. Pyrogallol yields a diamyl derivative, but a triamyl
derivative could not be obtained.

Diamylquinol, C6H2(C5Hu)2(OH)2, is obtained by adding sulphuric

acid (50 c.c.), with cooling, to a solution of quinol (25 grams) in
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acetic acid (250 grams), and then gradually addincf isoamylene

(50 ^ranis, 2*5 mols.) to the cold mixture. After 24 hours, the
crystalline product is collected, washed with acetic acid, dissolved in

ether, and the ethereal solution shaken with soda, dried over potash,

evaporated to dryness, and the crystalline mass thus obtained is re-

crjstallised from benzene. It forms colourless, compact, tetraoronal

pyramids, melts at 185°, is easily soluble in alcohol, ether, and chloro-

form, less so in cold benzene and acetic acid, very sparingly in light

petroleum, almost insoluble in water, and in soda, ammonia, and
the fixed alkalis. The concentrated alcoholic solution turns yellowish-

led on the addition of potassium or sodium hydroxide, but, on adding
water, unaltered diamylquinol is precipitated. When warmed in

alkaline alcoholic solution, it yields diamylquinone. Phenylhydr-
azine and hydroxylamine are without action on diamylquinol. Ferric

chloride, ordinary and fuming nitric acid, and bromine in carbon bi-

sulphide all convert it into the corresponding quinone. When warmed
with concentrated sulphuri-c acid., it m docompo^ed. It cannot be
sublimed without decomposition, is not volatile with steam, and is

very stable toward*^ light and air.

Viacetykliamylqiilnol, C6H2(C5Hii)2'(OA'c)2, is obtained by boiling

the preceding compound with, acetic anhydride. It crystallises from
alcohol in beautiful, four-sided tablets, melts at 116°, is easily soluble

in the ordinary organic solvents, and in«j)luble in water. When
boiled with dilute alcoholi-e sulphuric acid, it yields diamylquinol;
with alcoholic potash, it yields diamylquinone.
Diamylquinol phe7iylcarbamafe, (NHPh'COO)2C6H2(C5Hii)2, is ob-

tained by warming diamylquinol with phenyl isocyanate. It is in-

soluble in most solvents, dissolves sparingly in acetone and acetic

acid, separates as a crystalline powder, and melts at 248".

Quinol diisoamyl ether, CcH4(OC5E[ii)2, i« obtained by gradually add-

ing a solution of potassium hydroxide (3*1 grams) in alcohol (15 c.c.)

to a warm mixture of quinol (3 grams) and i«oamyl iodide (11 grams).

It crystallises in silky, colourless needles, melts at 65°, is volatile

with steam, and is very easily soluble in organic solvents, with tho

exception of cold alcohol, in which it is somewhat f;paringly scalable.

Neither the diisoamyl ether nor the diacetate of quinol yields con-

densation products with amylene.
Diamylquinone, C6H402{C5Hii)2, is obtained by boiling a mixture of

diamylquinol (5 grams), -alcohol (50 grams), and dry ferric chloride

(15 grams) in a reflux apparatus for one hour. It crystallises from
alcohol in long, bright yellow needles, melts at 140°, sublimes in

beautiful, slender, pale yellow needles, is easily volatile with steam,

and is easily soluble in ether, benzene, chloroform, and acetone, some-

what sparingly so in cold alcohol and acetic acid, sparingly in light

petroleum, and almost insoluble in water. It is not altered by treat-

ment with sulphurous acid, but when boiled with zinc-dust and acetic

acid, it is reconverted into diamylquinol. It is not attacked by
alkalis, calcium chloride, aniline, phenylhydrazine, hydrogen bromide,

hydroxylamine, acetic anhydride, or phenyl isocyanate.

Diamylresnrcinol, CeH2(C5Hii),(OHJ2, is obtained in a similar way
to diamylquinol. It crystallises from light petroleujn in slendei",
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colourless needles, melts at 89", is extremely soluble in all organic
solvents, and is insoluble in water, soda, and ammonia. It dissolves

easily in potassium, sodium, and barium, hydroxides, and is precipi-

tated from the solution unchanged by the addition of acids. It is

easily volatile with steam. When boiled in alcoholic solution with
methyl iodide and potassium hydroxide, it yields a dimethyl ether
which melts at 64°. The diacetyl derivative melts at 89°.

Diawylcatp.chol is obtained hj allowing a mixture of catechol,

acetic acid, sulphuric acid, and amylene to remain five days. The
oily product is freed from polyamylenes by distillation in a vacuum
at 100°, and the residue distilled with steam, dried on porous plates

in a vacuum, and crystallised from light petroleum. It crystallises in

aggregates of colourless needles, melts at 60°, is very easily soluble in

organic solvents, and insoluble in alkalis. When the alcoholic solution

is treated v^ith a few drops of concentrated potassium hydroxide solu-

tion, it assumes a beautiful, blue colour, w^hich changes to dirty green
on the addition of water, and an oil is precipitated, which turns to

a dark-green resin when warmed. With ferric chloride, the alcoholic

solution gives a green coloration, and, with lead acetate, a white,

gelatinous precipitate, which quickly turns green when dried. The
authors were unable to determine if diamylcatechol contains two
hydroxy! groups, owing to lack of material.

Diamylpyrogallol, C6H(C5Hn)2(OH)3, is obtained when a mix-
ture of pyrogallol, amylene, acetic acid, and sulphuric acid is left

for 5 to 6 days. It crystallises from light petroleum in long, colourless

needles which turn red on exposure to air, melts at 90°, is not volatile

with steam, is very easily soluble in organic solvents, insoluble in

water, sodium carbonate, and ammonia, and dissolves easily in sodium
and potassium hydroxides, yielding a solution which at once turns violet.

With ferric chloride, the alcoholic solution gives first a green and
then an intense violet coloration. The triacetate crystallises from
alcohol in colourless, lustrous needles, and melts at 145°.

The authors also describe experiments with tetrahydronaphthyl-
phenol and metacresolphenylethane.

Tetrahydronaphthylphenol, CioHii'C6H4'OH, is obtained by the con-

densation of dihydronaphthalene with phenol. When mixed with
pumice and heated to dull redness in a current of carbonic anhydride,

it is partially resolved into naphthalene and phenol, and the remainder
distils unchanged. Naphthylphenol cannot be obtained from it by
distillation with zinc-dust or with lead oxide.

TetrahydronaphthylanisoU, Ci„Hn*C6H4'OMe, is obtained by boiling

tetrahydronaphthylphenol with potash, methyl alcohol, and methyl
iodide for four hours in a reflux apparatus. It crystallises from
alcohol in beautiful, long, silky needles, melts at 71°, and is very
easily soluble in ether, chloroform, ben/ene, and carbon bisulphide,

more sparingly in cold alcohol, and almost insoluble in sNater.

When treated with excess of bromine, it yields a mixture of di- and
tri-brominated derivatives. The authors were unable to obtain naph-
thylanisoil from it.

Kraemer and Spilker (Abstr., 1891, 206) have stated that the

hydrocarbons obtained by the condensation of cinnamene with homo-
VOL. LXii. 5 e
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logues of benzene, hy means of sulphuric acid, are converted into

anthracene derivatives v^hen heated at a dull red heat. The authors

have examined the behaviour of metacresolphenylethane, and find

that, when lieated with zinc-dust, it is decomposed with formation of

mefacresol. When heated alone, a fluorescent compound was obtained,

which dissolves in alkali with a yellow coloration, and is, perhaps,

hydroxyanthracene ; but the yield was so small that satisfactory

results could not be obtained.

The bye-products formed in the preparation of metacresolphenyl-

ethane were found to contain unaltered cresol, and the liquid dicin-

namene, CieHig, which boils at 310°. The latter is also obtained in

large quantities by allowing a solution of cinnaraene in pure sulph-

uric acid (1 vol.) and acetic acid (9 vols.) to remain for a time.

E. C. R.
Constitution of Pyrogallol. By De Foecrand (Compt. reTid.,

115, 284— 286).—The heat of neutralisation of pyrogallol by dilute

soda as measured by Berthelot and Werner, namely, +6*40, +6'38,

and +1*02 Cal., for the three successive hydroxyls, seems to indicate

that the third hydroxyl occupies the ortho-position relatively to the

others, since the corresponding values for catechol are +6"26 and

-f-1'40 Cal., whilst those for resorcinol are -f8*22 and +736, and
for quinol +800 and +6*36. The mean value for pyrogallol (460),
moreover, is less than that for phloroglucol ( + 6'09), just as the

mean value for catechol ( + 383) is less than that for its isomerides

(-h7'79). In drawing conclusions, however, from successive values

obtained with dilute solutions, it is necessary to be cautious on
account of the very considerable influence of the heat of dissolution.

Catechol, for instance, which is apparently the weakest of the three

dihydroxybenzenes, is found to be the strongest when the heat of

dissolution is taken into account (see this vol., p. 1184).

To clear up the matter, the authors have redetermined the heat of

neutralisation of the successive hydroxyls of pyrogallol, calculated

for the solid state. The total amount is +116'09 Cal., giving a mean
value of -f 38'70 for each hydroxyl. The successive values are ap-

proximately + 41*34, +39*09, and +35'66 Cal. On comparing the

mean value with those for resorcinol, +38*60, catechol, +39*02, and
quinol, +37*36, it would seem that t lie constitution 1:3:5, analogous

to tliat of resorcinol, is the more probable, were it not that the pro-

perly calculated successive values ( + 38*70 and +38*50 for resorcinol),

which have a far greater indicative power than the mean values,

show the essential constitutional difference between the two sub-

stances, namely, the ability of pyrogallol and the inability of resorcinol

to form intermediate molecular combinations in the course of

nentr.ilisation. The asymmetrical constitution, necessitating the

para-position for the extreme hydroxyls, is seen to be impossible

when the mean value for those groups ( + 38*50) is compared with

those f<a' quinol, and for the single hydroxyl of phenol (+ 39*10),

and this value, moreover, is so near that for resorcinol as to point

wi'h certainty to the meta-position for the extreme groups. The

third gi'oap, notwithstanding its ortho-position relatively to the

others, bears practically the same value as the single hydroxyl of
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phenol, probably because it has to be dislodged from a molecular
combination before it can be neutralised, and thus acts as if it were
independent of them. Jn. W.

Aromatic Sugars. By E. Fischer and A. J. Stewart (Ber., 25,
2555—2563) .

—

Phenyldibromhydroxybntyronitrilej

CHPhPr-CHBrCH(OH)-CN-,

is prepared by dissolving cinnamaldehydecyanhydrin (100 grams) in

chloroform (500 grams), and adding bromine (100 grams) ; the nitrile

is precipitated on the addition of light petroleum, and crystallises

from chloroform, dilute alcohol, or light petroleum, in small, colour-

less needles which darken at 130°, and melt at 140° with evolution

of gas. The yield is quantitative.

On heating the nitrile with 20 parts of hydrochloric acid (20 per
cent.) for two hours in a reflux apparatus, phenylhromodihydroxy-

hatyrolactone, CHPh<Q p^^CH'OH, is formed, and crystallises

from water in colourless needles which melt at 137° (uncorr.) without
decomposition ; it is sparingly soluble in ether, chloroform, and light

petroleum, but readily so in alcohol. The aqueous solution is

neutral. The yield is 15 per cent, of the theoretical.

Phenyltrihydroxyhutyric arid is obtained by the action of barium
hydroxide on the bromolactone in molecular proportion; after the

removal of the barium and hjdrobromic acid, and evaporation of

the aqueous solution, the lactone is deposited in slender, colourless

needles which melt at 115—ll?''. The silver salt of the acid crystal-

lises from water in lustrous prisms or plates ; the sodium salt is crystal-

line and soluble in alcohol. The jphenylhydrazone is deposited from
water in small, colourless prisms or plates which melt at 167°, with
previous softening at 160°, and give a rose coloration on the addition

of sulphuric acid and ferric chloride.

Phrnyltetrose, OH-CHPh-CH(OH)-CH(OH)-COH, is prepared by
the reduction of the lactone (5 grams) with 2*5 per cent, sodium amal-
gam (100 grams) in dilute alcoholic solution ; the liquid is well cooled,

and maintained acid by the frequent addition of sulphuric acid ; the

operation lasts f hour ; the solution is separated from the mercury,
treated with soda in order to remove any un filtered lactone, neutralised

with sulphuric acid, and evaporated to dryness in a vacuum ; the residue

is extracted with absolute alcohol, the solution treated with ether, and
again evaporated to dryness ; this residue is now extracted with ether,

and after the removal of the latter, the tetrose remains as a colourless

syrup which is readily soluble in water, alcohol, and ether, and reduces*

alkaline copper solutions on boiling. The phenylhydrazone crystal-

lises from water in small, slender, lustrous plates, melting at 154°
;

it is sparingly soluble in ether and benzene, but more readily in

alcohol. With concentrated sulphuric acid, a brown coloration is

produced ; with concentrated hydrochloric acid, the tetrose is

regenerated.

On treating phenylhydroxycrotonic acid with bromine in chloro-

form solution, pheyiylhromhydroxycrotonic acid^ CioHgBrOs, is formed,

6 e 2



1448 ABSTRACTS OF CHEMICAL PAPERS.

and is deposited from ether, on the addition of light petroleum,

in colourless crystals, melting at 95—100°
; the yield is 90 per

cent, of the theoretical. By the action of soda at ordinary tempera-
tures on the preceding compound, a phenylketohydroxi/butyric acid,

CH2Ph-C0-CH(0H)-C00H or CH2Bz-CH(0H)-C00H, is formed,
which crystallises from water, or from ether on the addition of light

petroleum, and melts at 118° (uncorr.). This acid reduces alkaline

copper and silver solutions at the ordinary temperature, and becomes
yellow on heating with alkalis. With phenylhydrazine, a yellow,

amorphous, insolutjle compound is formed. The oxinie is deposited

from water in hard, colourless, well developed crystals, which melt
at 125° (uncorr.).

Phenylisodihydroxyhutijric acid is prepared by the reduction of the
ketonic acid with sodinm amalgam ; it is a colourless, viscid liquid,

isomeric with Biedermann's phenyldihydroxybutyric acid. The
silver ffalt is colourless and crystalline; the phenylhydrazone crjs^^tsi]-

Uses from water in small, colourless needles which melt at 161—162°.
Tae yield is 30 per cent, of the acid employed. J. B. T.

Mercurioanilido-compounds. By L. Pesci (Gazzetta, 22,
373—384).—A molecular compound of mercuriophenylamine and
aniline is prepared by slowly adding 6 per cent, mercuric chloride

solution (50 c.c.) to a mixture of a saturated aqueous solution

(500 grams) of aniline, 30 per cent, aqueous soda (20 c.c), and
sufficient water to render the liquid clear. More soda (60 c.c.)

and mercuric chloride (150 c.c.) are then cautiously added, and the

white precipitate which separates collected, and washed with dilute

aniline solution until the filtrate no longer contains chlorine. The
product after drying over sulphuric acid has the composition
4NHgPh,5NH2Ph, and consists of microscopic, transparent octahedra,

which have a caustic taste and a strongly alkaline reaction; when
crystallised from water containing aniline (2 percent.) and caustic

potash (1 per cent.) at 80°, beautiful four-sided tables are obtained

of the composition 6NPhHg,7NH2Ph ; on crystallisation from
potash (15 per cent.), however, it is deposited in splendid hexagonal
tables, having the composition NPhHg,NH2Ph. These three com-
pounds are similar in properties, and are converted into a brown
substance by the ordinary solvents. Mercuriophenylamine, NPhHg,
is prepared by the action of dilute alkalis on the acetate suspended
in water ; it separates in colourless laminae of a nacreous lustre. It

has a strongly alkaline reaction and caustic taste, is sparingly

soluble in water, insoluble in alcohol and ether, and on heating

decomposes without melting. Its salts are obtained by the action of

dilute acids on the preceding molecular compounds ; they are decora-

posed by hydrogen sulphide with formation of mercuric sulphide.

The acetate, NPhHg,Ac'OH, forms brilliant, highly refractive, colour-

less crystals, which are very soluble in acetic acid, but insoluble in

water, alcohol, and ether. The nitrate forms colourless, micro-

scopic pyramids, which are soluble in potash and mineral acids,

but insoluble in water. Hydrogen tnercuriophenylamine sulphate,

NPhHg,H2S04, is obtained in colourless, microscopic needles, in-



ORGANIC CHEMISTRY. 1449

solnble in water and alcohol, soluble in aqueous potash and mineral
acids ; it has an acid reaction, and decomposes at about 150° without
melting. The hydriodide is obtained as a flocculent, yellow pre-

cipitate by the action of potassium iodide solution on the acetate ; it

is practically insoluble in water, alcohol, acids, and alkalis. The
hydrobromide and hydrochloride (compare Forster, Annalen, 175,
25) are amorphous, yellow powders, insoluble in water and mineral
acids, and partially soluble in alkalis. The hydrochloride readily

dissolves in a boiling alcoholic solution of aniline hydrochloride

;

on cooling, thin, colourless needles, having the composition
NPhHg,HCl,NH3Ph,HCI, separate. This substance has been pre-

pared by Gerhardt {Trait, de Chem. Org., iii, 86) and by H. Schiff

(Compt.rend., 56) ; it decomposes at 150°, and its solution in boiling

water, on cooling, deposits thin needles of a substance not yet studied.

W. J. P.

Additive Products of Hydrogen Iodide and Nitriles. By
H. BiLTZ (Ber., 25, 2533— 2545).—Benzonitrile combines very
readily with concentrated hydriodic acid, forming a crystalline fairly

stable additive product, having the composition 061150^,2111, which
may be preserved for months when anhydrous, but is decomposed by
moisture. It forms lemon-yellow crystals, melts with decomposition
at 135—140°, and on distillation splits up into its components,
which partially reunite in the receiver. Most solvents also bring
about the same change, but when heated with phenol, it yields

ammonium iodide, a little phenyl benzoate, benzamide, and a colour-

ing matter, which proved to be identical with benzaurine (Abstr.,

1880, 239). The formation of the latter naay be readily explained if

the additive product is diiodobenzylamine, CeHs'OIa'I^Hg, the reaction

taking place as follows :

—

NH^-OPhla + 206H5-OH = OH-06H,-OPh<9'^' + NHJ + HI.

The compound therefore corresponds with the chloride^

OeHs-OCVNH^,

obtained by Wallach from phosphorus pentachloride and^ benzamide,
but, unlike the latter, it is not converted into benzamide by the action

of water.

The formation of similar additive compounds with hydrogen
iodide takes place with a large number of both aliphatic and aro-

matic nitriles ; in the former series, the iodides of acetamide, pro-

pionamide, and succinamide have been prepared from the correspond-

ing nitriles, and all resemble the benzonitrile derivative in their

general properties, but in addition yield by the action of water, a

certain quantity of the amide and corresponding acid. Ortho-, meta-,

and para-tolunitrile, ortho-, meta-, and para-nitrobenzonitrile, benzyl

cyanide, terephthalonitrile, a- and /3-naphthonitrile, and cinnamo-
nitrile all yield dihydriodo-derivatives, whilst triphenylacetonitrile

and mandelic nitrile are not acted on by hydriodic acid. All the

compounds have a yellow to brown or red colour, and melt with de-
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composition between 100° and 140° ; none of the aromatic componnds
yield the amide or corresponding acid on treatment with water.

H. G. C.

Condensation Products with Formaldehyde. By G. Pulver-
MACHER (Ber., 25, 2762—27b5).— Continuing his former work (this

vol., p. o79), the author has investigated the condensation products
obtained by the action of formaldehyde on the three nitranilines.

Methylenedimetanitraniline, CH2(NH*C6H4*N02)2, was obtained by
adding an excess of a 40 per cent, solution of formaldehyde to an almost
boiling solution of metanitraniline. It crystallises in orange-yellow
needles insoluble in water, ether, benzene, and chloroform, sparingly

soluble in alcohol, and melts at 213°. It is strongly basic in character.

The picrate forms yellow needles melting at 120°; the auroddoride
easily soluble, light yellow rhombs ; the plaiinochloride sparingly

soluble golden-yellow rods. Methylenediparanitraniline crystallises

in fine, lemon-yellow needles melting at 232°. It is insoluble in

water and ether, very sparingly soluble in alcohol. It is much less

basic in character than the meta-compound, and no definite salts

were obtained. Methylenediortlionitrmdlitie is much less readily formed
than its two isomerides. It crystallises in yellow needles, is sparingly

soluble in alcohol, soluble in ether, and insoluble in water, and melts
at 195°. The picrate and aurochloride are crystalline, the plaiino-

chloride amorphous. Even long continued boiling with hydrochloric

acid caused no decomposition of the .ortho-compound, whilst the

meta- and para-compounds were slowly, decomposed.
No reaction could be brought about between formaldehyde and

picramide. L. T. T.

Derivatives of Paradianilidobenzene. By 0. Brunck {Ber., 25,
2715—2722).—It having been shown by O. Fischer and Hepp (Abstr.,

Ib90, 911) that trianilidonaphthalene is readily converted into rosindu-

line on oxidation, the object ot the pi*esent work was to ascertain

whether, on oxidising amidoparadianilidobenzene [NH2 : (NHPh)2 =
1:2: 5], an indulineof the benzene series is formed. The author did not
even succeed, however, in preparing the amido-derivative. Calm's
paradianilidobenzene (Abstr., 1884, 591) melts at 146° (compare
0. Fischer and Wacker, Abstr,, 1888, 1286). The diacetyl derivative

(Calm, loc. cit.), when heated on the water-bath with nitric acid

of sp. gr. 1*4, gives a nitro-compound, N02'C,6H.3(NPhAc)2, which
crystallises from alcohol in pale yellow needles, and melts at 160°.

The nitro-compound, when boiled with alcoholie potash, gives a
^ iolet compound which may be an azo-derivative ; on reduction with
tin. and hydrochloric acid, it yields a substance having phenolic

properties, and this, if heated at 130° with 2'> per cent., hydrochloric

acid, gives aniline, .and a carbonaceous residue smelling distinctly

of quinone, so that. it. is perhaps a quinoneoxime. Braudrowsky's
diphenylpara2;ophenylene

^
(quinonedianil) is obtained by heating

either paradianilidobenzene or its diacetyl derivative with alcoholic

potash. The above-mentioned nitrodiacetylparadianilidobenzene,

when boiled w^itli alcoholic sulphuric acid, yields a, compound which,
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when "heated witli alcoholic ammoniain sulphide, gives an anhydrO'

base, NHPh-C6H3<3^>CMe, melting at 162—164°
; if, however,

2

the nitro-compound is first reduced, a hasic substance, CzaHig^sO,
melting at 180'' is produced, which gives the last-mentioned anhydro-
base on hydrolysis with alcoholic sulphuric acid.

Diformylparadianilidobenzene, C2otIi6N^202, prepared by boiling para-

dianilidobenzeiie with formic acid of sp. gr. 1"2 (10 parts), crystallises

from alcohol in white needles, and melts at 168°
; when nitrated

under the same conditions as the diacetyl derivative (see above), a
iZim fro-derivative melting at 215° is obtained. Calm's dibenzoyl-

paradianilidobenzene (loc. cit.) yields a trinitro-derivative melting at

248°. A. R. L.

Condensation Products of the Amidophenols. By E. Haegele
(Ber., 25, 2753—2756).—The author finds that the amidophenols,

and especiallly paramidophenol, readily form condensation products

with aldehydes and, with rather more difficulty, with ketones. The
preparation is similar to that for hydrazones, a dilute acetic solution

of the araidophenol being shaken with the aldehyde. Heat is

developed, and the condensation product crystallises out. With orth-

amidophenol, the reaction requires the aid of heat.

Benzylideneparamidophenol, CHPhlN'CeHi'OH, from benzaldehyde
and paramidophenol, crystallises in large scales easily soluble in

^Icohol, but insoluble in water, and melts at 163°. Hydroxyhenzylidene-

jparamidophenol, OH*C6H4*CH!]Sr*C6H4'OH, from salicylaldehyde, forms
yellow or orange scales soluble in boiling water and alcohol, and
melts at 135°. No phenanthridine derivative could be obtained.

Dilute sulphuric acid splits the compound up into its components.
Methoxybenzylideneparamidophenol, OMe'C6H4-CH!]S'*C6H4*OH, from
anisaldehyde, crystallises in yellow prisms melting at 188°. It is

soluble in boiling water and in ether or benzene. Ginnamylidenepar-
amidophenol, CHPhiCH-CHIN'CeHi'OH, forms pale green needles,

melts at 2^3°, and is soluble in ether, benzene, and glacial acetic

acid, sparingly so in cold water or alcohol. The dihromo- additive

product forms very dark red needles sparingly soluble in alcohol,

insoluble in water, and melts at 287°.

Isopropyleneparuimidophenol, CMeaiN'CeHi'QH, frona acetone, crystal-

lises from water in colourless needles melting at 158°. No corre-

sponding condensation product could be obtained from acetophenoae.

Hyd.roxyhenzylideneurthamidophenol crystallises in needles melting

at 175°. It is sparingly soluble in boiling water and in benzene, more
readily in alcohol and in ether. Methoxybenzylideneorthamidophenol

crystallises trom alcohol in yellowish-brown needles melting at 89°.

Cinnamylideneorthimidophenol crystallises from boiling alcohol in

glistening needles, and melts at 79°. It is easily soluble in alcohol and
m ether. L. T. T.

Coadensation Products of Furfuraldehyde with Bases. By
G. DE CuALMOT {Anmilen, 271, 11—14).—A condensation pix)duct ot
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the constitution ClOHa'CHINPh is formed when aniline is mixed
with the molecular quantity of furfuraldeliyde. It separates from ether
in yellowish crystals, melts at 58^^, and boils at 163—164° (uncorr.)

under a pressure of 19 mm. ; it rapidly turns yellow and then red on
exposure to the air, and when heated with aniline hydrochloride, it

yields an intensely reddish-violet compound.
The compound of the composition O12H11NO, prepared from ortho-

toluidine in like manner, forms almost colourless crystals, melts at

54— 55°, and boils at 171—172° ander a pressure of 19 mm. ; it turns

red on exposure to the air, is decomposed by boiling acids, and com-
bines with aniline and with toluidine yielding red dyes. The con-

densation product of furfuraldehyde and paratoluidine melts at

43—44°, and resembles the compound just described.

Furfuraldehyde and benzylamine react readily, yielding an oil of

the constitntion C40H3'CH!N*CH2Ph ; this substance boils at 155"

under a pressure of 11 mm., and is decomposed by boiling water.

The condensation product of furfuraldehyde and piperidine boils at

157—1585° under a pressure of 14 mm., and has the composition

C15H24N2O ; its hydrochloride^ Ci5H24N20,2HCl, is very hygroscopic,

and is quickly decomposed by water. F. S. K.

Condensation Products of Furfuraldehyde with Aromatic
Bases. By G. J. L. de Chalmot {Amer. Chem. /., 14, 310—314).
Furfuraldehyde, aniline, and aniline hydrochloride yield a violet-red

crystalline compound, 2CcH7N,C5H402,HCl, without elimination ol^

water. Schiff represented the compcjsition of this furfuraniline by
the formula C40H3-CH(CfiH4-NH2,HCl)-C6H4-]N'H2,H20, but was un-

able to prepare free furfurandiphenylmethane.

The author obtained only negative results on attempting to obtain

the base, although with solutions free from water.

With the corresponding toluidine compound, it was found that on
drying for 9 honrs at 100—105°, water was lost ; the dried substance

was no longer crystalline, but behaved towards solvents just like the

crystalline compound. It had the composition Ci9H2oN20,HCl.
Among the products of decomposition obtained on heating to 200^

were colourless crystals of an aromatic base.

The author concludes that the water present in the compound is

not united to one of the amido-groups, but is simply water of crystal-

lisation. He wishes to reserve the investigation of the reaction

between the compound C6H5NiC5H40 and dimethylaniline.

W. T.

Stereoisomerism of Carbodiphenylimide and Carbodipara-
tolylimide. By C. Schall and 8. Paschkovvetzky {Ber., 25, 2880—
2895).—The authors have succeeded in resolving carbodiphenyl-

imide and carbodiparatolylimide respectively into two modifica-

tions (compare Weith, this Journal, 1874, 480; Will, Abstr., 1881,

905; Will and Bielschowsky, ibid., 1882, 1091) by distillation under

diminished pressure. The results vary according to the pressure

under which the distillation is conducted, also according to the length

of time the compounds have been kept after their preparation. See-
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ing that the two modifications have the same molecular weights,

the authors suggest that thej are stereoisomerides, and propose to

RN NR
represent them by the following general configurations Q and q,

NR NR
The following may be cited from the experimental portion :

—

Carbodiphenylimide (freshly prepared) boils at 218° (30-8 mm.) ; the
distillate solidifies and has a melting point of 136°. When the latter

V is carefully crystallised from anhydrous benzene, it melts at

158—160°
;
whilst an oily modification which could not be completely

freed from the solvent was obtained from the benzene solution. The
oily modification is converted into the solid one on triturating it with
alcohol, and when the latter is heated at 110°, the oily modification is

formed. The oily modification is converted into carbanilide by
boiling it with alcoholic hydrochloric acid, but this reaction takes

place much less readily with the solid modification.

Carbodiparatolylimide (freshly prepared) boils at 238° (35 mm.)
;

the distillate subsequently solidities, and has a melting point of about
60°. When the latter is allowed to remain for 20 hours with dry
light petroleum, filtered from the undissolv< d portion, and the solu-

tion evaporated, a modification melting at 49—50° is obtained ; whilst

when the substance melting at 60° is crystallised from anhydrous
ether, and subsequently extracted with boiling light petroleum, a
modification melting at 148—149° is isolated. When either of these

modifications is distilled under diminished pressure, it is partially

converted into the other. Diparatolylcarbamide is formed when the

modification of lower melting point is boiled with alcoholic hydro-
chloric acid, or when that of higher melting point is boiled with acetic

acid. A. R. L.

Constitution of Nitrosoazo-compounds. By C. Wcllgerodt
{Ber., 25, 2i561—2664).—Phenylazimidobenzene, dinitrosoazobenzene,

and the two nitrodinitrosoazobenzenes, when boiled with a mixture of

equal parts of fuming nitric and sulphuric acids for one hour, yield the

same compound, namely tetranitrophenylazimidobenzene,

CeH3(NO2)2-N<|>CeH2(NO02.

This result points either to the conclusion that: (1.) True nitrosoazo-

compounds do not exist, but are azimido-compounds or derivatives of

the same ; or that (2) nitrosoazo-compounds do exist, but on nitration

are converted into azimido-compounds. If the latter conclusion is

accepted, then on nitrating dinitrosoazo-compounds, the nitroso-group

I in the ortho-position relatively to the azo-group is reduced and thus

i

becomes capable of converting the azo- into the azimido-group, and

I

further the nitroso-group in the para-position to the azo-group is

i
oxidised to the nitro-group. On treatin.; mononitromononitroso- and
dinitromononitroso-azobenzene with nitric and sulphuric acids, the

fi author obtained tetranitrophenylazoximidobenzene, and not tetranitro-

: phenylazimidobenzene. Against the assumption that nitroso-groups
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of nifcrosoazo-compounds are oxidised and reduced hy boiling with
nitro-sulphuric acid, is the fact tliat the nitroso-group of mononitroso-
azo-compounds is not oxidised to a nitro-group by dilute nitric acid
hy acetic and chromic acids, hy fuming nitric acid, or by nitro-

sulphuric acid, and that the nitroso-group of mononitrosoazo-com-
pounds is not reduced by nitro-sulphuric acid. The author concludes
that true nitrosoazo-compounds do not exist, but that they are deriva-
tives of azimido-compounds.
The author reserves the study of the two isomeric dinitrophenyl-

azimidobenzenes, nitrosoazoxybenzene and symmetrical trinitroso-

phenylparabromazobenzene.
Tetranitrophenylazimidohenzene is prepared by boiling phenyl-

azimidobenzene, dinitrosoazobenzene, or the two nitrodinitrosoazo-

benzenes witii 20 times the quantity of nitro-sulphuric acid. The
mixture is poured into water and the precipitate extracted with
alcohol and crystallised from toluene or acetic acid. From acetic

acid, it separates in bright-yellow plates or prisms, and melts at
195—196°. It crystallises from tolueue in long, thick prisms con-
taining 2 mols. of toluene, and from benzene in yellowish- white
needles containing 2 mols. of benzene. It is sparingly soluble in ether,

alcohol, and chloroform.

Tetranitrophenylazoximidohenzene, C6H3(N02)2'^30!C6ll2(]S' 0.2)2, is

prepared in a similar way from nitronitroso- and dinitronitroso-azo-

benzene. From acetone it is obtained m thin, well formed crystals, from
acetic acid in small, measurable crystals, and large, yellow prisms, and
from benzene in crystals containing 2 mols. of the hydrocarbon. It

decomposes at 192°, is insoluble in ether, sparingly soluble m alcohol

and chloroform, and very easily so in acetone. AH the solutions are

deep-yellow. E. C. R.

Metallic Derivatives of Phenylhydrazine. By G. Martina
(L'Orosi, 15, 37—41).—The metallic derivatives of phenylhydrazine
describt d below were obtained by mixing solutions of a metallic salt

(1 mol.) and phenylhydrazine (2 mols.). With zinc chloride, the

salt Zn(NHPh;]S'H2ClJ2 is formed. It crystallises in small, white
needles which rapidly become brown or flesh-coloured. On adding
hydrochloric acid to the mother liquor, no double salt is obtained,

but only phenylhydrazine hydrochloride.

With mercuric chloride, a white, flocculent precipitate is formed
from which metallic mercury is soon deposited even in the cold.

Auric and platinic chlorides are likewise rapidly reduced by phenyl-

hydrazine ; baric and stannic chlorides are not acted on; stannous

chloride is converted into the hydroxide, Sn(0H)2. With cadmium
sulphate, a yellowish or orange-coloured salt of the composition

Cd(NHPh:NH2)2:S04 is obtained.

With ferrous sulphate, small, white needles or hard nodules of the

composition Fe(NIIPh!NH2)2^S04 are formed. They rapidly turn

brown on exposure to the air.

Copper sulphate yields an unstable salt which almost immediately
turns black ; on warming, the copper is reduced to the metallic state.

If the precipitated copper salt is thrown on a filter as soon as it is
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formed, it swells up and rapidly decomposes with development of
heat. With zinc sulphate, slender needles of the salt

Zn(IS'HPh:NH2)2:S04,

are obtained, soluble in water and in alcohol. On adding^ sulphuric

acid to the mother liquor, the acid salt, H2S04,Zn(NHPh;NH2)2.'S04, is

gradually deposited in hard, silvery plates which soon become rose-

coloured. With nickel and strontium sulphates, no precipitates are
formed. On adding an alcoholic solution of phenylhydrazine to an
aqueous solution of lead nitrate, the basic salt, Pb(0H)jN03, is pre-

cipitated.

Xylidine forms with zinc chloride the salt Zn(C6H3Me2*NH2Cl)2,
which crystallises in tufts of wliite or pinkish needles, soluble in water
and alcohol. It turns brown at 100°. On adding hydrochloric acid

to the mother liquor, the hydrochloride of the base is formed.
With zinc and cadmium sulphates, double salts are obtained, and ou
addmg sulphuric acid to the mother liquors the acid salts are pre-

cipitated. No salts are formed with silver and copper nitrates,

whilst with lead nitrate it behaves like phenylhydrazine.

S. B. A. A.

Action of Orthonitrobenzyl Chloride on Phenylhydrazine.
By C. Paal aiid A. Bodewig {Ber., 25, 2896—2904).—Orthonitro-
benzyl chloride and phenylhydrazine react with explosive violence

;

the action proceeds tranquilly, however, in the presence of a diluent.

When the chloride (1 mol.) is added to a solution of phenylhydrazine

(2 mols.) in absolute alcohol (4—5 vols.), and the mixture subse-

quently heated for 3—4 hours on the water-bath, phenylhydrazine
hydrochloride separates, and, on adding the product to hot water
containing acetic acid and sodium acetate, a red oil is precipitated

which consists of orthonitrobenzylphenylhydrazine 50— 60 per
cent.), bisorthonitrobeuzylphenylhydrazine (20—30 per cent.), and
orthonitrophenylmethaneazobenzene (5 per cent.), together with a
red resin. The oil is extracted with ether, and hydrochloric acid

added to the solution, when the hydrochloride of the first-named

compound is precipitated; the other two compounds (see below),

being devoid of basic properties, remain dissolved, and are separated

by fractional crystallisation from glacial acetic acid.

Orthonitroheitzijlphenylhydrazine, N02*C6H4*CH2*NPh'NH2, crystal-

lises from alcohol in yellow needles, melts at 72°, and is sparingly

soluble in light petroleum, readily so in alcohol and ether ; the lii/dro-

ihloride melts at 196—198°, and is partially dissociated by a large

excess of water. Thefofmyl derivative, N02-CcH4-CH2'NPh-NH-CHO,
obtained by boiling the base for two hours with concentrated formic
acid, crystallises from dilute alcohol in lustrous, bright-yellow, flat

needles, melts at 141—142°, and is almost insoluble in light petroleum.

OrthamidobemyJphenylhydrazine, Ytrepared by reducing the nitro-base

with zinc dust and acetic acid, crystallises from dilute alcohol in fiat,

white needles or elongated leaflets, melts at 102°, boils at 254°, and is

leadily soluble in the usual solvents except light petroleum; solutions

*»f its salts are not dissociated by water. The formyl derivative is ob-

raiued by treating formylorthonitrobenzylphenylhydrazine dissolved
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in alcohol with zinc dust and hydrochloric acid at as low a tem-
perature as possible ; it crystallises from alcohol in small, white,
stellate groups of tables, melts at 157", and is almost insoluble in water
and light petroleum ; the formyl group is eliminated on heating with
acids and alkalis, and when the compound is heated above its melting

CH 'NPh
point, it yields an anhydro-hase, C6H4<^-j^_l pu^NH.

Bisorthonitrohenzi/lpJienylhydrazine, 'N2R'Ph.(C}l2'C(i'H.i''N02)2, crystal-

lises from alcohol in red needles, melts at 128°, and is sparingly
soluble in ether and alcohol, readily so in benzene. It remains un-

altered when boiled with acetic anhydride or when its solutions are

heated with mercuric oxide, and yields, on reduction, amorphous
substances which were not further examined.

Orthonitrophenytmethaneazobenzene, N02'C6H4'CB[2'N'2Ph, is isolated

from the final mother liquor obtained in crystallising the last-described

compound ; it crystallises from alcohol in dark red needles, melts at

154°, and on reduction with zinc dust and acetic acid, gives a base,

CisHisN^g, which crystallises in flat, white needles, and melts at

218—220°
; it is now being further investigated. A. R. L.

a-Phenylhydrazidopropionic. Acid. By A. Rei&skrt (Ber., 25,
2701—2705).—The compound described by the author (Abstr., 1884,

1152) as asymmetrical a-phenylhydrazidopropionic acid is, in accord-

ance with V. Miller and Plochl's statement (this vol., p. 1196), the

symmetrical derivative obtained by Fischer and Jourdan (Abstr.,

1884, 53), and subsequently by Japp and Klingemann (Trans., 1888,

535). The melting point previously given by the author (loc. cit.) is

too high.

Ethyl phenylhydrazidopropionate, also described by the author

(loc. cit.), is an oil which, if left for a time in the desiccator, under-

goes oxidation to ethyl phenylhydrazinepyruvate. On boiling it with

concentrated hydrochloric acid for four hours, a-anilidopropionic acid,

phenylhydrazinepyruvic acid, and ammonia are produced.

oc-Nitrosoanilidopropionic acid, NO'NPh*CHMe*COOH, is prepared

by dissolving a-anilidopropionic acid (16*5 grams) in, concentrated

hydrochloric acid (14 grams), and, after diluting with water, adding

to the cooled mixture a concentrated solution of potassium nitrite

(8*5 grams). When purified by repeated dissolution in ammonia and

reprncipitation with acid, it melts at 88*5° (corr.), and is very readily

soluble in most solvents- except light petroleum. The author hopes,

by the reduction of this nitroso-derivative, to obtain the unknown
asymmetrical a-phenylhydrazidopropionic acid. A. R. L.

Alkyl Derivatives of Hydroxylamine. By R. Behrend and E.

KoNiG (Annalen, 271, 92—94).—The authors describe further quan-

titative experiments, which afford additional proofs that the oxidation

products of benzylnitrobenzylhydroxylamineand of nitrobenzylbenzyl-

hydroxylamine are identical, and are formed in the same quantities in

both cases (compare Abstr., 1891, 1032). F. S. K.

Quinoneoxime Ethers. By J. L. Bridge (Amer. Chem. J., 14,

276—286).—Quinoneoxime methoxide, CeH^OiNOMe,. was prepared
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by treating silver nitrosophenol suspended in ether with 1^ times the

calculated amount of methyl iodide. The dark brown, tarry mass
obtained by spontaneous evaporation of the ethereal filtrate was
extracted with hot lig-ht petroleum, and the solution decolorised with
charcoal, when it yielded, on concentration, flat, yellow needles melt-

ing at SS'" after recrystallisation. It dissolves readily in organic

solvents and in hot water, and in considerable amount in cold water
or light petroleum, has a strong, pleasant, ethereal odour, and is

readily volatile with steam ; if not qnite pnre, it quickly decomposes,

like quinone, turning first green and then dark brown.
The same substance is formed by gently warming a solution of

sodium nitrosophenol in methyl alcohol with methyl iodide. About
0*2 gram of dark red needles, probably a polymeric nitrosophenol, are

obtained for each gram of nitrosophenol taken. This substance is

insoluble in organic solvents, but dissolves in alkalis and ammonia
with a deep red coloration, and is precipitated unchanged by acids or

carbonic anhydride. It begins to decompose at 250° without melting.

The analyses made did not yield concordant results, as it burns with
very great difficulty. Nitric acid (sp. gr. 1'4) converts it quantitatively

into 1:2: 4-dinitrophenol melting at 114°. Tin and hydrochloric

acid reduce it to paramidophenol melting at 180°.

The methoxide is quantitatively converted into a dihromide,

CfiH40!NOMe,Br2, by addition of bromine (1 mol.) to the chloroform
solution. The reaction is complete in half an hour, and no hydrogen
bromide is noticed. It is colourless, and crystallises from chloro-

form in four-sided plates, softens at 113", and melts at 118° without
decomposition.

Quinoneoxime ethoxide^ CRH40!N0Et, is obtained in a similar manner
to the methoxide ; it cystallises in yellow, rhombic or hexagonal plates,

melts at 30°, and has a strong ethereal odour. It is easily volatile with
steam, and dissolves readily in all solvents, being least soluble in cold

water and light petroleum. The methoxide and ethoxide do not
resemble nitrosophenol, but show a very close resemblance to benzo-

(|uinone. The conclusive proof that they are compounds of quinone-

oxime, and not of nitrosophenol, is that a-benzylhydroxylamine
converts quinone quantitatively into the compound CeHiOiNO'CHvPh,
which is identical in every respect with the compound obtained from
sodium or silver nitrosophenol and benzyl chloiide.

Quinoneoxime acetate, G6H40!NOAc, is obtained by treating silver

nitrosophenol suspended in much absolute ether with freshly-distilled

acetic chloride. The compound formed cr3 stallises in light yellow
nt'cdles, and melts at 107°. It is but slightly soluble in water, and
odourless ; its solutions in ether and in alcohol are green, like those of

nitrosophenol. If dry and finely powdered it causes sneezing.

Ethyl quinoneoximecarboxylate, C,H40!N*0-C00Et, is obtained

when silver nitrosophenol and ethyl chloroformate, in molecular pro-

portion, are suspended in absolute ether, and gently heated for a
short time ; it crystallises in yellow plates melting at 110°.

Quinoneoxime benzoate, C6H40!NOBz. is obtained by treating dry
sodium or silver nitrosophenol with benzoic chloride, or, better, by
shaking an alkaline solution of niti'osophenol with benzoic chloride.
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It forms pale yellow needles nieltinof at 172—174°. The solution i^^™
alcohol is green, but its colour is not so marked as that given by
nitros(>phenol or the acetate.

Qninoneoxime henzoxide, C6H40*.NO'CH2Ph, is formed when silver

nitrosophenol, suspended in absolute ether, is heated for several

hours with benzyl chloride (| mol.) until the smell of the latter

has disappeared ; it crystallises in yellow, rectangular or rhombic
plates and melts at 6o'5°. The same substance is formed by heating
sodium nitrosophenol dissolved in alcohol with benzyl chloride. It is

insoluble in water, but readily soluble in all organic solvents except
light petroleum. It has no odour. When treated with tin and
hydrochloric acid, it is converted into pararaidophenol, whilst much
benzyl chloride is also formed. It is also obtained quantitatively by
treating quinone (1 gram) dissoh'ed in water (250 c.c.) with the
calculated amount of a-benzylhydroxylamine hydrochloride dissolved

in water containing a few drops of hydrochloric acid.

The results obtained show that the properties and stability of

quinone audits derivatives depend entirely on the negative or positive

condition of the molecule. W. T.

Action of Amido-Bases on Sodium Glyoxalsulphonate. By
0. HiNSBERG (Ber., 25, 2545—2547).—The author has already shown
(Abstr., 1888, 872) that whereas aniline acts on sodium glyoxalsulph-

onate with formation of anilidoacetanilide, the naphthylamines yield

snlphonic acids of naphthindoles. Benzylamine behaves in a similar

manner to aniline, yielding the henzylamide of henzylamidoacetic acid,

CHoPh-NH-CO-CHa-NH-CH^Ph, which forms an oil, but yields with
hydrochloric acid a salt, crystallising in colourless plates. Ethyl-
/3-naphthylamine, on the other hand, yields sodium ethyl-^-7iaphth-

indolesul/phonate, CuHijN'SOaN'a, which crystallises in slightly yellow-

ish needles, and is decomposed by hydrochloric acid with forma-

tion of a substance free from sulphur, the latter being probably ethyl-

"N'F'f
^-naphthoxindole, CioH6<[p-ri ^CO.

Action of Acetic Chloride on Orthohydroxyaldehydes. By
W. P. Bradley and F. B. Dains (Amer. Ghem. J., 14, 293—300).—
Parachlorosalicylaldehyde was dissolved in a slight excess of glacial

acetic acid, and to it was added half its weight of acetic chloride.

The reaction was immediate, with evolution of much heat ; it was com-
pleted l)y heating on the water-bath after it had been left for some time.

By pouring into water, dichlorodisalicylaldehyde, together with some,

unchanged chlorosalicylaldehyde, was precipitated ; the latter sub-

stance was removed by treatment with dilute alkali. The yield

averages 60—70 per cent, of the theoretical. From a hot concen-

tr;ited solution in alcohol, fine, white, silky needles of dichlorodi*

salicylaldehyde were obtained ; from more dilute solutions, it comes
down in slender, mossy filaments. Its melting point is 172°. It is

easily soluble in alcohol, ether, acetic acid, benzene, chloroform, and

carbon bisulphide, less soluble in light petroleum. It easily dissolves
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in concen+rated sulphuric acid, giving an amber-coloured solution,

which, when poured into water, deposits quantitatively parachlor-
salicylaldehyde.

Dibromo- and dichloro-salicylaldehyde q-ave no condensation pro-
ducts with acetic chloride, even in a scaled tube at 115— 130°.

Paranitrosalicylaldehyde, when treated in the same way as the
chloro-compound, does not g-ive a condensation product, but when
heated at 100° in a sealed tube, a small quantity of dinitrosalicyl-

aldehyde is obtained. It dissolves with difficulty in alcohol, acetic

acid, ether, chloroform, carbon bisulphide, and light petroleum, and
but little more freely in benzene. The sulphuric acid solution, when
poured into water, qives paranitrosalicylaldehyde.

Orthoiiitrosalicylaldehyde appears to be unaffected by acetic chloride

under any conditions.

a-A1dehydo-/3-naphthol condenses very readily under the action of
acetic chloride, with development of heat. The yield is nearly quan-
titative. The product, /3-diorthohydroxy-a.-naphthaldehyde, dissolves

with difficulty in the ordinary solvents. From benzene or acetic acid,

it is deposited in small, hard, nearly white crystals, melting at 241°.

The solution in sulphuric acid is dark red, with a green fluorescence
;

on diluting it with water, a-aldehydo-/5-naphthol is deposited.

Pavamethylsalicylaldehyde gives a nearly quantitative yield of

paradimethyldisalicylaldehyde. The pure compound melts at 141°
;

its molecular weight, determined by Raoult's method, using acetic

acid as solvent, was 251'2
; the calculated value is 254. It is easily

soluble in most solvents, but dissolves sparingly in light petroleum.
It crystallises from petroleum in beautiful, oblong tables, pointed at

the ends. It is easily volatile with steam. Attempts to oxidise the

methyl groups to carboxyl have failed
;

protracted boiling with a
15 per cent, alkaline solution of permanganate produced no
effect.

Acetic chloride has no action on orthoaldehydosalicylic acid.

It appears probable that acetic chloride can secure the quantitative

condensation of all orthohydroxyaldehydes in which only hydrocarbon
groups are joined directly to the benzene ring. The introduction of

negative groups hinders or entirely prevents condensation. The
presence in the molecule of a chlorine or bromine atom reduces the
yield 30—40 per cent. A single nitro-group in the para-posirion

nearly prevents condensation, whilst a carboxyl- or nitro-group in the

ortho-position, or the presence of two halogen atoms, prevents it

altogether. W. T.

New Method for the Preparation of some Aromatic Nitro-
ketones. By K. Lange and A. Zufall (Annalen, 271, 1—11).

—

The compounds of the general formula CCl3*CHR2, obtained by the

condensation of chloral with aromatic hydrocarbons, are converted

into unsaturated dichloro-compounds of the constitution CClgiCRa by
alcoholic potash ; when those unsaturated compounds are treated with
nitric acid, they are decomposed, yielding, in some cases, not only

unsaturated nitro-derivatives of the dichloro-compounds, but also
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saturated nitro-ketones ; a saturdted nitro-ketone could not, how-
ever, be obtained from diohlorodixylylethylene, CCl2*.C(C6H3Me2)2.

A dinitro compound of the constitution CCl2!C(C6H4*N02)2 is

formed, together with diniti-obenzophenone, when dichlorodiphenyl-

ethylene is gradually added to well-cooled, concentrated nitric acid,

the solution kept for a short time and then poured on to ice; the
acid solution is decanted from the yellow, resinous precipitate, the
latter extracted with hot alcohol, and the residue recrystallised from
glacial acetic acid ; in this way the dinitro-compound is obtained in

yellow needles melting at 172°. From the acid mother liquors, di-

nitrobenzophenone is slowly deposited in crystals; this compound
melts at 187—188°, and is identical with the paradinitrobenzo-

phenone described by Stadel and Haase (Abstr., 1890, 1422) ; it can
be obtained by treating the dichlorodinitro-compound described above
with concentrated nitric acid.

Binitroditolyl ketone, CO(C6H3Me'N02)2, prepared by dissolving

dichloroditolylethylene, CCl2!C(C6H4Me)2, in well-cooled concentrated
nitric acid, crystallises from glacial acetic acid in yellow needles,

melts at 144°, and dissolves freely in benzene and toluene, but is more
sparingly soluble in acetone and alcohol, and insoluble in light petr-

oleum. The hydrazone^ C21H18N4O4, is a red, crystalline compound
melting at 169—170°.

Diamidoditolyl ketone, CO(C6H3Me*NH2)2, is formed when the di-

nitro-compound is treated with the theoretical quantity of stannous
chloride in glacial acetic acid solution ; it separates from dilute

alcohol in yellow crystals and melts at 171—172°. The diacetyl

derivative, C19H20N2O3, crystallises in colourless needles and melts at

196—197°. The dipiperidide, CO(C6H3Me-N:N-NC5H,o)2, prepared
by treating the diazotised diamido-compound with piperidine, crys-

tallises from alcohol and acetone in yellowish-red needles.

When dichloroditolylethylene is oxidised with chromic acid in glacial

'

acetic acid solution, it yields paratolylbenzoic acid (m.p. 224—225°),

so that in the dinitro-ketone described above the methyl groups are

in the para-position relatively to the carbonyl radicle. A hydroxy-
ketone of the composition CO(C6H3Me'OH)2 is formed when a sulph-

uric acid solution of dijimidoditolyl ketone is diazotised and the

mixture then boiled; it sublimes in lustrous plates, but without melt-

ing. When this dihydroxy -ketone is fused with potash, it is converted
into a hydroxytoluic acid, CgHgOa, which melts at 206— 207°, and
does not give a coloration with ferric chloride ; the constitution of

this acid is probably [COOH : OH : Me = 1 : 3 : 4] and conse-

quently that of the dinitro-ketone [CO : NO2 : Me = 1 : 3 : 4].

F. S. K.
lodosobenzoic Acid. By V. Meyer and W. Wachter (Ber., 25,

2632—2635).—Orthiodobenzoic acid dissolves in fuming nitric acid

with evolution of heat; on heating the solution for some seconds,

cooling, and pouring into water, a precipitate of iodosohenzoic acid,

dHjIOs, separates, and, when crystallised from boiling water, is

obtained in satiny leaflets or granular crystals which melt at 209°,

with evolution of gas. The acid acts as a strong oxidising agent,

and may be estimated by heating in a closed tube at 100° with
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potassium iodide and dilute sulphuric acid in the absence of air,

iodobenzoic acid and iodine are thus liberated, and the latter, on
titration with standard thiosulphate solution, indicates the amount of

the new acid present. On heating with concentrated hydrochloric
acid, chlorine is liberated. When dissolved in ammonia solution

and warmed with zinc-dust, it readily yields benzoic acid. The acid
forms salts with alkalis, and dissolves in aqueous ammonia ; on
adding ammoniacal silver nitrate to this solution, however, pure
iodosobenzoic acid is reprecipitated. Its constitution may be repre-

sented either as

COOH-CeHi-IiO or as ?\^ 6 ff^

the former is, however, the more probable constitution. The acid

decolorises permanganate solution, and, when warmed with aniline or

orthamidobenzoic acid dissolved in glacial acetic acid, deep brown
solutions are obtained. The reactions involved in these changes are

under examination.

Orthobromobenzoic and meta- and para-iodobenzoic acids, on treat-

ment with fuming nitric acid, simply undergo nitration.

W. J. P.

Hexachlorometadiketohexene. The Action of Chlorine on
1, 3, 5-Dihydroxybenzoic- Acid. By T. Zincke and 0. Fuchs.
(Ber., 25, 2680—2698).—Dichloro- and trichloro-dihydrosybenzoic

acids are obtained when dihydroxybenzoic acid, dissolved in acetic

acid, is treated with the quantity of chlorine requisite to form the

trichloro-acid. The two acids cannot be separated by fractional

crystallisation, but the acetyl compounds are easily separated by crys-

tallisation from a mixture of benzene and light petroleum, in which,

the trichloro-derivative is sparingly soluble.

Hexachlorometadiketohexene is easily prepared by saturating a
mixture of dihydroxybenzoic acid (1 part) and acetic acid (5 parts) with
dry chlorine, allowing the mixture to remain 24 hours, again saturating

with chlorine, and allowing it to remain 24 hours, and distilling off the

acetic acid at 90—100° under diminished pressure. The crude com-
pound is purified by distillation under a pressure of 11—15 mm.
2:4- or 2 : Q-Dichlorodihydroxijbenzoic acid, C6HCl2(OH)2*COOH,

crystallises in short, colourless needles, melts at 202°, and is sparingly

soluble in light petroleum and hydrochloric acid, but easily in other

solvents. The acetyl compound crystallises in beautiful, colourless

crystals, and melts at 179°.

Trichlorodihydroxybenzoic acid, C6Cl3(OH)2'COOH, crystallises in

slender, white needles, melts at 192", and is easily soluble in alcohol,

ether, benzene, and water. The acetyl compound crystallises in slender

needles, and melts at 207°. The methyl salt of the acetyl compound
crystallises from dilute alcohol in thick, colourless needles, and melts

at 116°.

CCl 'CO
'Hexachlorometadiketohexene, C0<^^^p]'tpp|]>CCl2, a colourless, crys-

talline mass, melts at 115°, distils at 159—160° under 13—15 mm.,
VOL. LXII. h f
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has a penetrating odour, causing tears, and is easily s )lnble in ether
benzene, and chloroform, sparingly so in light pefroleum. Wiien
boiled with water, it yields a ketone of the formula CftHaCIeO. It

liberates iodine from potassium iodide, yields tetrachlororesorcinol

when reduced, is not attacl<ed by chlorine at 180—200°, does not give

a characteristic compound with aniline, and with ammonia yields the

acid amide CeHCloOn-NHs. When treated with phosphorus penta-
chloridcj it yields hexachlorobenzene and the ethereal salt

aCl50-PO(OH)2
(m. p. 203°).

Tetrachlororesorcinol, C6Cl4(OH)2, is obtained by reducing the
hexachlorodiketone, dissolved in 10 parts of acetic acid, with stan-

nous chloride. It crystallises in long, colourless needles, melts at

141°, is easily soluble in alcohol, ether, benzene, and acetic acid,

somewhat easily in hot water, and sparingly in dilute hydro-
chloric acid. The authors were unable to obtain a quinone from it.

The acetyl compound crystallises in white needles, melts at 145°, is

insoluble in water, and tolerably soluble in acetic acid, ether, alcohol,

and benzene.

Dichloracetyltetracli lorocroton/ic acid,

CHCVC0-CCi:CCl-CCl2-C00H,

is obtained by adding a cold solution of the h.exachloroketone in

acetic acid (5 to 6 parts) to 4—5 times the volume of sodium acetate

(1 part salt to 10 parts water). The mixture is allowed to remain a
few minutes, strongly aciditied with hydrochloric acid, and the pro-

duct crystallised from hot petroleum. It crystallises in long, colour-

less scales, melts at 112", is easily soluble in ether, alcohol, and
benzene, sparingly in water, and, when heated with water, yields

the ketone, CoCleOHs ; the latter is also obtained by dry distillation

of the acid. When treated with aniline, carbonic anhydr-ide is evolved,

and the anilide. CaHaClsO'NHPh, is formed. The methyl salt crys-

tallises in colourless tablets, melts at 98°, and is easily soluble in

alcohol, ether, &c. The amide, CHCla-CO-CCKCChCCl^-CONH^, is

obtained by passing ammonia into a solution of the hexachloro-

ketone in benzene. It crystnllises in white, silky needles, melts at

181°, and is easily soluble in alcohol and acetic acid.

The ketone, CHClz-CO-CCKCCl-CHCla, is obtained by diluting with
water an acetic acid solution of the preceding acid, and distilling

the mixture with steam as long as oil comes over, or by boiling the

acid with water in a reflux apparatus as long as carbonic anhydride
is evolved, and distilling with superheated steam ; or by heating the

acid by itself and distilling the product under diminished pressure.

It is a yellow, highly refractive oil, boils at 147—148° under a

pressure of 20—25 mm., and has a penetrating odour, causing tears.

The azine, Co^oCli^^-s^TsyCeiii, is obtained if an alcoholic solution

of the ketone and orthophenylenediamine is left for a time at the

ordinary temperature ; it crystallises in broad, yellow needles, melts

at 126°. and is insoluble in water, tolerably soluble in hot acetic acid,

,*j;hpr and benzene, and less so in alcohol or petroleum. The anilide^
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CsHaOlsO'NHPli, is obtained by adding excess of aniline to a solution

of the ketone in acetic acid ; it crystallises in short, lustrous, yellow-

needles, melts at 89°, and is easily soluble in ether, acetic acid,

benzene, and light petroleum, less so in alcohol, and insoluble in water.

TricJiloroacetyltetrachlorocrof07110 acid,

CCVCO-CCKCCl-CCl^-COOH,

is obtained by treating the hexachlorometadiketone with a dilute

solution of chloride of lime. It crystallises from hot petroleum in

colourless scales or thick needles, from a mixture of ether and
petroleum in large, lustrous, monoclinic crystals, melts at 117°, and is

easily soluble in alcohol, ether, benzene, and acetic acid, sparingly

so in water and petroleum. When boiled with water, carhonic an-

hydride is evolved, and the ketone C5HCI7O is formed. With aniline,

it yields tlie anilide CoHCleO'NHPh, and is decomposed by alkalis

and acids yielding chloroform and the bibasic acid C5H2CI4O4. When
heated alone, it yields the pentene-ketone CsCleO, together with
other products. The -niethyl salt crystallises in thick, colourless

scales, melts at 90°, and is easily soluble in the ordinary solvents.

The ketone, CCVCO-CCliCCl-CHClo., is obtained by heating the

preceding compound with water. It is a bright yellow, strongly

refractive liquid, boils at 182—185° under 13— 15 mm. pressure, and
has a penetrating smell, causing tears. When treated with alkali, it

yields chloroform and an acid wiiich is probably a tetrachlorocrotonio

N—
acid. The azine, C5IIC]6^tvttt1>06H4, crystallises from alcohol in

yellow needles, melts at 149°, and is tolerably soluble in benzene,

ether, and acetic acid, less so in petroleum and alcohol, and insoluble

in water. The anilide, CsHClgO'lN'HPh, crystallises from hot alcohol

in -beautiful, yellow needles, melts at 134°, and is somewhat sparingly

soluble in alcohol and light petroleum, more so in ether, benzene, and
acetic acid.

The ketonic acid C6HCI7O3, when heated under the ordinary pres-

sure, yields compounds of the foi-mula CoCleO, and, by distilling the

product under diminished pressure, a colourless, refractive oil is

obtained which boils at 148—150° under 12—15 mm. pressure. If

the oil is distilled a few times under the ordinary pressure, and then
left for a time, colourless crystals are obtained which are identical

with those of the isomeiic ketone described by Kiister and Zincko
(Bar., 23, 2207). The oil dissolves in sodium hydroxide, with an
odour of chloroform. When hydrochloric acid is added to the alcoholic

solution, pentachloropeiitolic acid, CsClsHOa, is formed.

Tefrachloroglntaconir. acid, COOH-CCla'CCKCCl-COOH, is obtained

by dissolving the acid CeHCl^Oa in sodium carbonate, and adding a
dilute solution of sodium hydroxide as long as a turbidity is produced

;

the mixture is then aciditied with hydrochloric acid and extracted

with ether. It crystallises in colourless tablets and plates, melts at

109—110°, and is easily soluble in the ordinary solvents, with the

exception of petroleum. The ammonium, barium,, and calcium salts are

easily soluble. The methyl salt is a liquid. E. C. R.

5/2
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a^-Dichlorocinnamic Acid (Phenylpropiolic Acid Bichloride).

By C. NissKN (Ber., 25, 2664—2667).—a/^-Dichlorocinnamic acid,

CPhCKCCl-COOH, is prepared as described by Roser and Haseloff

{Annale7i, 247, 146) by passing chlorine into a chloroform solution

of phenylpropiolic acid as long as it is absorbed. Roser and Haseloff

have only prepared tbe crude acid. The pure acid is obtained by
drying the crude product on porous plates and precipitating it

from the chloroform solution by petroleum. It crystallises in beautiful

leaflets, has a very faint odour, melts at 120—121", is easily soluble

in alcohol, ether, chloroform, benzene, and acetic acid, but insoluble

in light petroleum and cold water. When pure, it yields a colourless

solution with soda, but a trace of impurity causes the solution to

turn purplish-red. The author was unable to obtain a stereoisomeric

acid from the crude product similar to the acid obtained by Roser and
Haseloff by the action of bromine on phenylpropiolic acid. By ex-

tracting with ether the porcelain plates used in the purification, an
oil is obtained which is completely soluble in soda, but is not a
dichlorocinnamie acid. The ammoniur)! salt crystallises in long needles.

The solution of the salt gives no precipitate with calcium, barium, or

magnesium salts ; with lead acetate, it gives a white precipitate. The
silver salt crystallises in white needles, and is soluble in boiling water.

The methyl salt is a colourless oil. The author was unable to obtain

allocinnamic acid by eliminating the chlorine from dichlorocinnamie

acid. The chlorine is only eliminated by boiling with zinc and alcohol

for 20 hours, and the acid thus obtained is cinnamic acid. Under these

conditions, if allocinnamic acid were formed, it would be converted

into cinnamic acid.

The author has obtained /^-dibromocinnamic acid in beautiful, yellow

prisms. The crystals belong to the rhombic system ; a : b : c =
0-9573 : 1 : 0-5244. E. C. R.

Asymmetrical Amidoisophthalic Acid. By R. Loewenherz
(Ber., 25, 2795—2798).—The author endeavonred to obtain an acid

of the constitution Ci2H6(NH2)2(COOH)2, by the oxidation of acetyl-

orthotolidine, but obtained instead, asymmetrical acetylamidoisopJithaUc

acid, NKAc-C6^^(00OH.) i, which separates from hot water in colour-

less crystals, decomposes at 270°, is sparingly soluble even in hot

water, but more readily in alcohol. When hydrolysed with a mixture
of 8 vols, of sulphuric acid and 2 vols, of water, it is converted into

amidoisophthalic acid, ]N'H2*C6H3(COOH)3, which melts above 300°,

and on diazotisation and boiling with water yields the hydroxy-
isophthalic acid described by Jacobsen (Abstr., 1878, 583). The same
acetylamidoisophthalic acid was obtained by Hofraann (this Journ.,

1877, i, 90) from metaxylidine, but he was unable to hydrolyse it

with hydrochloric acid, whereas the hydrolysis proceeds readily with
sulphuric acid of the strength given above.

As the oxidation did not yield diphenyldiamidodicarboxylic acid,

the author prepared this acid from orthonitrobenzoic acid (compare
Griess, Abstr., 1888, 589), which was boiled with aqueous potash

and zinc dust until colourless, and the resulting hydrazo-compound
converted into the isomeric diphenyldiamidodicarboxylic acidf
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Ci2He(NH2)2(COOH)2[= 2 :
2' : 4 : 4'], by means of boiling hydro-

chloric acid. This compound has very feebly basic properties, the

salts with acids being decomposed by water. An attempt was made
to convert it into a diphenyltetracarboxylic acid by means of Sand-
meyer's reaction, bnt without success ; this acid has, however, been
obtained by the oxidation of ditolyldicarboxylic acid, and will be
described in a later paper. H. G. C.

Chlorodurenesulphonic Acid. By A. Tohl (Ber., 25, 2759

—

2761).—The author finds that, like sulphuric acid (this vol., p. 968),
crystalline fuming sulphuric acid yields with chlorodurene, chloro-

pentamethylbenzene and chlorotrimethylbenzenesulphonic acid. By
the action of chlorosulphuric acid on chlorodurene, chlorodurenesulph-

onic acid, C]oHi2Cl*S03H, is formed. This crystallises from benzene
in scales, melting at 136°. The harium salt with 1 mol. HvO is sparingly

soluble in water, forms six-sided rhombic plates, and melts with de-

composition at 150". The potassium salt with 1 moh HgO gives sparingly

soluble scales, the sodium salt scales free from water. The sulplio-

rhloride crystallises from light petroleum in six-sided rhombic plates

melting at 53—54°, the sulphonamide in scales melting at 180—181°.

During the preparation of the acid, a compound was obtained com-
posed of 1 mol. sulphonic acid and 2 mols. sulphochloride in the form
of short needles melting at 91—92°. L. T. T.

Formation of Substituted Indoles. By A. Bischler (Ber., 25,
2860—2879).—The author concludes from the experiments to be
described that the formation of 2'-phenylindole from phenylacet-

anilide and aniline (Mohlau, Abstr., 1883, 342;, E. Fischer and
Schmitt, ibid., 1888, 698) takes place as follows :

—

COPh-CHa-NHPh + CeHsNHs =

H2O + CPh(l^HC6H5):CH-NHPh = CPh<^^>C6H4 + NH^Ph.

Phenylacetanilide, prepared by trituratingbromacetophenone(l mol.)

with aniline (2 mols.) and alcohol, agrees with Mohlau's description

(loc.cit.). Phcnylacetorthotoluidide, COPh-CH2-NH-CBH4Me, obtained

in the same manner from bromacetophenone and orthotoluidine,

separates from benzene in flat, yellow crystals, and melts at 89° ; the

hijdrochloride forms colourless needles, and decomposes when boiled

with water; whilst the acetyl derivative, COPh*CH2'NAc'C6H4Me,
crystallises in white needles, and melts at 92°. Phenylacetoparatolu-

idide crystallises from alcohol in bright yellow prisms, melts at 127°,

and yields an acetyl derivative melting at 89°. Bhenylacetometachlor-

anilide, COPh-CH/NH-CeHiCl, prepared from bromacetophenono
and metachloraniline, forms faintly yellow, felted needles, aiid melts

at 138° ; the acetyl derivative melts at 82°.

2'-Phenylindole is obtained by boiling either phenylacetanilide or

phenylacetorthotoluidide with aniline ; the nitroso-derivative melts

at 247" (compare Fischer and Schmitt, loc. cit.). 1-Methy1-2'-phenyl-

indole is formed when either phenylacetanilide or phenylacetortho-
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toluidide is boiled with orthotoluidine. It boils afc 250° (10 mm.) ; the

distillate solidifies, and when crystallised from alcohol, the compound
melts at 118—119°

; it gives a violet-blue pine splinter reaction. The
yticrate melts at 126°, and the m^ro^o-derivative melts at 232°.

Phenylacetoparatoluidide, when heated with orthotoluidine, yields a

methylphenylindole melting at 112'5°. 3-Methyl-2'-phenylindole is

obtained by boiling either phenylacetanilide or phenylparntoluidide

with paratoluidine. It crystallises from benzene or alcohol in white

leaflets, melts at 213°, and gives a violet-blue pine splinter reaction
;

the picrate melts at 135°, and the nitroso-derivative at 262"^.

2'-Phenylchlorindole [CI = 2 or 4] is obtained from phenylacetyl-

metachloranilide (1 mol,), and metachloraniline (2 mols.), or from
phenylacetylorthotoluidide (1 mol.), and metachloraniline (2 mols.).

It forms small leaflets, melts at 181— 182°, gives a violet-blae pine

splinter reaction, and is almost insoluble in light petroleum. The
picrate melts at 127°, and the nitroso-devivaitive melts at 228—229°.

A. R. L.

Carbazole. By G. Pulvermacher and W. Loeb (Ber., 25, 2766

—

2767).—By heating a 40 per cent, formaldehyde solution, or trioxy-

methylene, with carbazole in closed tubes at lUO°, the authors

obtained methi/lenecarhazole, CH2(NC,3H8)2, crystallising in long,

white, silky needles, which are still solid at 280°. It is a very stable,

basic substance, soluble in boiling aniline, but insoluble in the usual

solvents. The picrate is crystalline. It is not decomposed by con-

centrated hydrochloric acid even at 190°. Strong nitric acid yields a

teto'ajiitro-devivsitive soluble in glacial acetic acid, from which it

crystallises in yellow scales. It is acid in properties, forming red

crystalline sodium and potassium derivatives. Zinc and acetic acid

appear to cause the reduction of all four nitro-groups.

L. T. T.

Orthotolidinedisulphonic Acid. By J. Helle (Annalen, 270,
359—375).—The compounds described in this paper were prepared
by methods similar to those employed by Limpricht (Abstr., 1891,

929) and Limpricht and Meyer (this vol., p. 973), in the case of the

benzidine derivatives.

Orthotolidinedisulphonic acid,

S03H-C6H2Me(N-H2)-C6H2Me(NH2)-S03H,

is obtained by heating orthonitrotoluenesulphonic acid with soda and
zinc dust until the solution becomes colourless ; it crystallises in

colourless, microscopic needles, containing when air dried 1^ mols.

H2O, and is insoluble in alcohol, ether, and glacial acetic acid, and
only very sparingly soluble in hot water (compare Bender and
Schultz, Abstr., 1887, 268). The potassium hydrogen salt crystallises

in needles with 8 mols. II2O ; the barium salt crystallises with 5 mols.

HoO. The fe/razo-derivative, Ci4Hi„i^4S206, crystallises in well-

deiined microscopic needles, explodes at 86"^, and is almost insoluble

in cold water ; it seems to crystallise with 1 mol. H2O.
JDitolyldisulplionic acid, SOaH'CeHgMe'CeHaMe'SOsH, is obtained

when the tetrazo- derivative just mentioned is boiled with alcohol
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and finely-divided copper ; it crystallises in yellowish needles, and is

very readily soluble in water, but more sparingly in alcohol, and
insoluble in ether. The normal potassium salt forms readily soluble,

hexagonal, anhydrous plates, but the acid salt contains water of

crystallisation. The barium salt, CuHiaS-^OeBa + 5H2O, crystallises

in rhombic plates, and is rather sparingly soluble in water. The
chloride, C14H12S0O4CI2, separates from chloroform or benzene in well-

defined rhombic prisms, and melts at 228—229°. The amides

CiiH.i2S20i(NH.i)2, crystallises from alcohol, in which it is only
sparingly soluble, in microscopic needles, which seem to contain 1 moi.

C^HfiO ; it decomposes at a temperature above 360°, but without
melting.

A toiidinesulphonic acid, which has probably the constitution

S03H-C6H2Me(NH2)-C6H2Me(NH,)-S03H, is obtained when barium
ditolyldisulphonate is treated with concentrated nitric acid and the
product reduced with ammonium sulphide ; it crystallises from water,
in which it is readily soluble, in colourless, well-defined needles. The
barium salt, CuHi4N2S206Ba + ^HgO, crystallises in yellowish needles,

and is only sparingly soluble in boiling water. The potassium salt

crystallises in plates, and is very readily soluble. When the barium
salt is heated with lime, it seems to yield metatolidine.

Dicresol, OH'CeHsMe'CeHaMe'OH, prepared from ditolyldisulphonic

acid in the usual manner, crj^stallises in colourless needles, melts at

143°, and is readily soluble in alkalis.

Dicresoldisulphonic acid, S03H-C6H.>Me(OH)-C6H2Me(OH)-S03H,
prepared by heating the tetrazo-derivative described above with a
large quantity of water, is a crystalline substance very readily soluble

in water, alcohol, and glacial acetic acid, but insoluble in ether and
chloroform. The potassium salt, CUH12S2OSK2 + 3H2O, crystallises in

colourless needles, and is very readily soluble in water. The barium
salt crystallises in well-defined, rhombic plates with 8 mols. H2O, and
effloresces on exposure to the air.

Dihydrazineditolyldisiilphonic acid,

S03H-C6H2Me(N2H3)-C6H2Me(N2H3)-S03lI,

obtained by reducing the tetrazo-compound with stannous chloride,

is a yellowish, crystalline powder, very sparingly soluble in hot

water ; it turns yellowish-brown when heated at 100° and when ex-

posed to the light, and is then very readily soluble in water, some
decomposition having taken place with evulution of nitrogen. The
barium, salt, CuHi6N4S206Ba, seems to crystallise with 5 mols. H2O,
and is decomposed by boiling water with evolution of nitrogen.

The diazo-derivative, S03H-C6H2Me(NH2)-C6H2Me<g^> crystal-

lises in yellowish needles, is only sparingly soluble in cold, and is

decomposed by hot water with evolution or' itrogen.

Amidoditolyldisulphonic acid, S03H-C6H.Me(NH2)*C6H3Me'S03H,
crystallises in slender needles, and is readily soluble in water, but

only sparingly in dilute alcohol. The barium salt, CuUuNSoOeBa
-H 5H2O, crystallises in yellowish-red plates, and is only sparingly
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soluble in water. The potassium salfc is readily soluble, and crystal-

lises in prisms.

AmiduhydroxyditolyldisuIphonic acid,

S03H-C6H2Me(OH)-C6H3Me(NH2)-S03H,

crystallises in almost colourless needles, and is very readily soluble

in water, but insoluble in alcohol and ether. The barium salt,

CuHi3NS207Ba -t- 4^H20, crystallises in reddish plates, and is moder-

ately easily soluble in water ; the potassium salt and the calcium salt

crystallise in prisms, and are readily soluble ; the silver salt is crystal-

line.

HydrazineamidoditolyldisulpJionic acid,

S03H-C6H2Me(N3H3)-C6H2Me(NH2)-S03H,

prepared by reducing the corresponding diazo-compound with

stannous chloride, is a yellowish, semi-crystalline powder, sparingly

soluble in water. The barium salt, CuHigNgSaOeBa + OHoO, crystal-

lises in golden needles, and decomposes when heated above 110°.

Hydrazotoluenedisulphonamide,

NH2-S02-C6H3Me-]S^H-NH-C6H3Me-S02-NH2,

is obtained when orthonitrotolueneparasulphonamide is warmed with

ammonia and zinc dust ; it crystallises from hot water in long, colour-

less needles, and from glacial acetic acid and alcohol in prisms melting

at 221—222°. It is almost insoluble in cold water and only sparingly

soluble in ammonia, but readily in alcohol and potash ; its alkaline

solutions turn red on exposure to the air. The potassium derivative

is deposited in almost colourless crystals when a solution of the acid

in alcoholic potash is precipitated with ether and kept for some time

in a closed vessel; it is stable in the air. The diacetyl derivative,

Ci8Ho2N4Si06, prepared by boiling the hydrazo-compound with acetic

anhydride, crystallises from alcohol in colourless needles, and melts

at a very high temperature.
Azotoluejiedisulphonamide is formed, together with tolidinedisulphon-

amide and amidotoluenesulphonamide (m. p. 175°), when the hydrazo-

compound is heated with hydrochloric acid ; it forms red crystals, and
melts at 319'5°. The potassium derivative, CUH14N4S2O4K2, crystal-

lises in intensely red, flat needles, and is decomposed by acids yield-

ing azotoluenedisulphonamide.

Tolidinedisulphonamide,

NH2-S02-C6H2Me(NH2)-C6H2Me(NH2)-S02-NH2,

crystallises from hot water in well-defined needles, melts at 304'5°,

and is almost insoluble in cold water and only sparingly soluble in

alcohol. When heated with concentrated hydrochloric acid at 150°,

it is converted into the corresponding dihulplionic acid. The Iiydro-

chloride, Ci4lIi8N4S204,2HCl + 2H2O, separates from water in lustrous

needles, and from alcoholic ether as a colourless, crystalline powder
melting at 284—285° : it is readily soluble in water and alcohol. The
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sulphate, Ci4Hi8N'4S204,H2S04, forms lustrous plates, and is more
sparingly soluble in water than the hydrochloride. The sodium

derivative, CuHi6N4So04Na2, prepared by adding alcoholic ether to

a solution of the amide in dilute soda, is a colourless, crystalline

compound, very readily soluble in water. F. S. K.

Hydroxyaurin and Hydro:?yaurincarboxylic Acids. By N.

Caro {Ber., 25, 2671—2675).—The compounds described in this paper

vere prepared by the method previously described by the author

(this vol., p. 855).

CeHa-OH
HydroxyauTindicarhoxylic acid, 0<^ I . -^„^Tn » sepa-

U [UehlsVv-'-tlj'bUU-tLJa

^ates from alcohol as a red, microcrystalline powder, decomposes at

140°, is easily soluble in alcohol, sparingly so in water, and soluble

in ether. The barium, calcium, lead, aluminium, and iron salts are

sparingly soluble or insoluble in water, and are dark-red to reddish-

blue. The calcium salt, C21H12O8CU, is obtained by precipitating the

ammoniacal solution of the free acid with calcium chloride.

Dihydroxyaurindicarhoxylic acid is obtained by the condensation of

methylenediresorcylic acid with phenol.

Trihydroxyaurindicarboxylic acid is obtained from methylenedi-

resorcylic acid and resorcinol. It crystallises in microscopic leaflets,

is soluble in hot water and alcohol, and insoluble in ether and
benzene.

The condensation products of methylenedisalicylicacidor methylene-

diresorcylic acid with pyrogallol could not be obtained pure.

Methylenedigailic acid and phenols give bad yields, and the pro-

ducts are very ditficult to purify owing to the ease with which they

oxidise both in alkaline and aqueous solution.

P IT

Teirahydroxyaurindicarboxylic acid, 0<^J.^^ . r^r^r\^J-\ P^®"
L'L06tl(U±i)3*0(J(Jllj2,

pared from methylenedigailic acid, is a reddish-violet powder which is

soluble in alcohol, hot water, and alkalis, but insoluble in cold water.

Pentahydroxyaurindicarboxylic acid, 0<^ '

nnir\Tj-\ ^^
G[C6H(C)H)3*COOHj2,

ohtained by the condensation of methylenedigailic acid and resorcinol

in a solution of concentrated sulphuric acid (1 part) and acetic acid

(1 part) at 5—7°.

The anrindicarboxylic acids give dyes with mordants; they are

weaker and less beautiful than those from the tricarboxylic acids. The
presence of resorcylic acid causes an orange shade, and of gallic acid

9, brown shade. Derivatives of methylenedigailic acid dye badly,

owing to the ease with which they are oxidised. With regard to the

absorption spectra, derivatives of salic} lie acid exhibit an absorption

between D and h ; derivatives of resorcinol and resorcylic acid an
absorption between h and F ; mixed derivatives show dark bands in

both positions.

Lastly, the author has made experiments to determine if an in-

crease in the number of hydroxyl groups in aurin gives compounds
capable of yielding colours with mordants.
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The triliydroxjaurin described by Nencki and Sclimid (/. pr.

Chem., 23, 547) was prepared, and did not give dyes with mordants.

Hexahydroxyaurin (pyrogallaurin), 0< i

^

1. is obtained
OLC6H2(OH)3j2,

by heating a mixture of pyrogallol (3 parts), formic acid (1 part),

and zinc chloride (1 part) for 4 hours at 80°. It is a red, extremely
hygroscopic powder, is easily soluble in alcohol and water, insoluble
in ether, and oxidises very readily both in aqueous and alkaline

solution. It yields dyes with mordants. E. C. R.

A New Synthesis of Diphenylene Oxide. By E. Tauber and
E. Halbkrstadt (Ber., 25, 2745—2746).—The substance obtained
by Tauber (Abstr., 1891, 570) by boiling the tetrazo-derivative of

orthodiamidophenyl with water was compared with Graebe's
diphenylene oxide and found to be identical. The yield of the oxide
is about 70 per cent, of the diamine used. L. T. T.

Action of Aniline on Benzile. By M. Siegfeld (Ber., 25,
2600—2601).—Benzilemonanil was prepared by Voigt (Abstr., 1886,

887) by heating benzile with excess of aniline in a sealed tube at
200""; the benzile does not all react, but on heating for nine hours at

220°, benzanilide and benzaldehyde are produced.
Benziledianil, NPh!CPh'CPli!I^Ph, is obtained by heating a mixture

of benzile (5 grams) and aniline with phosphoric anhydride for

6 hours in a sealed tube at 200''. A dark, solid mass and a thick,

brown liquid are thus got ; the latter, on crystallisation from alcohol,

yields the dianil (2 grams) in brilliant, yellow leaflets which melt at

141— 142°. It is soluble in chloroform, less so in benzene, and
sparingly soluble in alcohol, ether, and light petroleum.

W. J. P.

Benzileoximes. By K. Auwers and M. Siegfeld (Ber., 25,
2o97—'26\)d).—Benzileoxi7neanil, OH-NiCPh-CPhiNPh, is prepared

by heating benzile a- or 7-oxime with aniline in alcoholic acetic

acid solution, and crystallises in colourless needles melting at

211

—

212°. The acetyl derivative is formed by the action of acetic

anhydride on the preceding compound, and is deposited in small,

yellow plates which melt at 135— 136°. Attempts to obtain the same
substance by the action ot" aniline on the acetyl derivatives of the

oximes were unsuccessful.

Benzileoximeparatoliddil is prepared in a similar manner to the anil,

which it closely resembles ; in both cases the a-oxime reacts more
readily than the 7-oxime; the same compound is also formed by the

action of hydroxylamine hydrochloride on benzileditoluidil,

CgHiMe-NiCPh-CPhiN-CeHiMe,

at ordinary temperatures, and is deposited in colourless, acicular

crystals which melt at 199—200°. The acetyl derivative crystal-

lises in pale-yellow needles and melts at 120—121°. a-Beuzile-
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oxime combines with phenylhydrazirie on heating in alcoholic acetic

acid solution at 40° and forms benzileoximehi/di'azoney

OH-N:CPh-CPh:N-NHPh,

which crystallises in colourless needles melting at 172—173°. The
7-oxime does not react with phenylhjdrazine under these conditions.

The acetyl derivative is formed by the action of acetic anhydride on
the oximehydrazone at low temperatures; it crystallises in small,

lustrous, yellow plates melting at 109°.

On treatment with hydroxylamine, benzilephenylhydrazone yields

triphenylisotriazone, ^^^<Ctsj^ppi 5
which melts at 120—121°.

J. B. T.

Acids from the Dicyanhydrin of Benzoylacetone. By M.
Carlson {Ber., 25, 2728—273 L).—The dicyanhydrin,

CH,[CPh(CN)-0H]2,

obtained by mixing an alcoholic solution of benzoylacetone with
potassium cyanide, and gradually adding hydrochloric acid of sp. gr.

1*19, yields, on boiling.with dilute hydrochloric acid, two isomeric

monobasic lactonic acids, C12H12O5, melting at 174—175'' and 163°

respectively. The same mdhylphenyldihydroxyglutaric acid, C12H14O6,

of melting point 168°, is produced on treating the potassium salts of

either of the lactonic acids with the necessary quantity of hydro-
chloric acid. On heating the dihydroxy-acid at 170—175°, it is con-

verted into a mixture of the two lactonic acids. A. R. L.

Naphthylene Dihydrosulphide and Dithiocyanate. By L.

Bkaun and R. Ebert {Her., *2,b, 2735—2739; compare Abstr., 1891,

460).—Naphthylene dihydrosulphide [(SI1)2 = 2 : 3'] {loc. cit.) is

obtained in most favourable yield (11'6 per cent, of the theoretical)

by heating the corresponding sulphonic chloride with zinc dust and
acetic acid over a free flame. On extracting the dihydrosulphide

with alcohol, the residue was found to be insoluble in ether, and on

further extraction with benzene, it was obtained free from chlorine

;

it then melted at 270", and appeared to be a naphthylene bisulphide.

When the above-mentioned sulphonic chloride is heated with hydriodic

acid and phosphorus for 10 hours, 2*6 per cent, of the theoretical amount
of dihydrosulphide was isolated, whilst only naphthalene was obtained

on continuing the heating for 24 hours. The pure dihydrosulphide

forms colourless, lustrous scales, melts at 177—178°, and has a faint

characteristic odour. A dithiocyanate, resembling that already

described {loc. cit.), but melting at 96°, was obtained by treating the

lead compound of the dihydrosulphide, suspended in alcohol, with
cyanogen chloride or bromide.

1 : 4i -Naphthalene dihydrosulphide passes over in an amount reach-

ing 80 per cent, of the theoretical when the corresponding sulphonic

chloride is heated on the water-bath with zinc dust and acetic

acid in a current of steam ; it forms lustrous, silvery leaflets which
become yellowish on keeping, and melts at 103°. A. R. L.
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Orthodiamines. By 0. Fischer (Ber., 25, 2826—2846 ; see also

Abstr., 18yl, pp. 434, 746, and 1109).—The compounds obtained bj^ the
coudensation of mono- substituted orthodiamines with aldehydes may
be either benzylidene compounds or dihydroimidazoles, and have the

constitution NHR'-C6H4-N:CHR' or C6H4<^^,>CHR'. Thus, when

boiled with acids they are resolved into their components, and,
therefore, behave like benzylidene connpounds, and it is probable that

such benzylidene compounds on oxidation would yield anhydro-bases.

However, ethylamidophenylnaphthylamine, NHPh'CioHe'NHEt, when
treated with benzaldehyde, yields a condensation product which is

resolved into its components by acids, and cannot be a benzylidene
compound and must be regarded as a dihydroimidazole. The author
is of opinion that the condensation products from mono-substituted
orthodiamines are also dihydroimidazoles.

When orthophenylnaphthylenediamine and benzaldehyde in mole-
cular proportion, mixed with a few drops of absolute alcohol, are

warmed at 50—70° for 15—20 minutes, a yellow, crystalline com-
pound is obtained of the formula NHPh'CioHe'^iCHPh or

C,„H.<^^j^>CHPli.

It crystallises from alcohol or benzene in sulphur-yellow prisms,

melts at 138", is insoluble in water, easily soluble in alcohol, benzene,

chloroform, and ether, and by boiling with acids is resolved into

benzaldehyde and phenylnaphthylenediamine.
j^

Fhenylbenzenyl-ocfi-naphthylenediamine, CioH6<]T^pi "^CPh, is ob-

tained by warming the mixture of benzaldehyde and orthophenyl-
naphthylenediamine for 4—5 hours on the water-bath. It is also

obtained by repeated crystallisation of the preceding compound from
boiling alcohol. It crystallises in white needles, melts at 142—143°, is

not decomposed by boiling with acids, and is somewhat soluble in hot

water, sparingly in alcohol and benzene, and easily so in a mixture of

the last solvents. The alcoholic solution has a beautiful blue fluor-

escence. The hydrochloride is a crystalline powder, sparingly soluble

in water. The platinochloride crystallises in yellow leaflets, and is

sparingly soluble in alcohol. The sulphate crystallises in slender,

pale rose-coloured needles.

Salicylaldehyde and orthophenylnapthylenediamine yield a brick-

red condensation product which crystallises in red, interlacing needles,

melts at 139°, is easily soluble in alcohol, benzene, and ether, and is

resolved into its components when boiled with acids.

Phenylhydroxybenzenybiaphthylenediamine is obtained by repeated

crystallisation of the preceding red compound ; it forms yellow-

ish-white leaflets, melts at 175—176"^, and is easily soluble in

alcohol, ether, and benzene. The hydrochloride is very sparingly

soluble in water, and crystallises from alcohol in slender, white

needles.

The three nitrobenzaldehydes and orthophenylnaphthylenedi-

amine yield similar condensation products to the above. Brown or
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red compounds are first formed and by repeated crystallisation are

converted into bright-yellow anhydro-bases.

Pheni/lorfhonitrohenzenylnaphthi/lenediamine crystallises from alco-

hol in lemon-yellow, silky needles, melts at 242°, is easily soluble in

benzene, and somewhat sparingly so in alcohol. The alcoholic solu-

tion has a pale greenish-yellow fluorescence. The jplatinochloride

crystallises from alcohol in beautiful golden leaflets.

Phenylparanitrohenzenylnaphthy'enediainine crystallises in golden
needles, melts at 238°, and is sparingly soluble in alcohol, more easily

so in benzene.

Phenylmetanitrohenzenylnaphthylenediamine crystallises from alcohol

in yellow tablets and melts at 209°.

Phenyliso'propylbenzenylnaphthylenediamine is obtained by repeated
crvstallisation of the brownish-red condensation product from cumin-
aldehyde and orthophenylnaphthylenediamine. It crystallises in six-

sided leaflets, melts at 136°, and is easily soluble in alcohol, benzene,

and ether.

Paratolylorthonaphthylenediamine was prepared by adding para-
tolyl-yS-naphthylamine to an alcoholic soluticm of diazobenzene chloride

and then reducing the azo-derivative with stannous chloride and
acetic acid. It crystallises from alcohol or light petroleum in needles

or plates, is obtained in very beautiful crystals from methyl alcohol,

melts at 128°, and turns yiolet on exposure to light.

^jjA thiO'Compound of the formula CioIl6<[T«a-/p tt \]>C!S or

is obtained by boiling the preceding diamine with carbon bisulphide

for four hours in a reflux apparatus. It crystallises from acetic acid in

beautiful pale-yellow needles, melts at 307°, is insoluble in benzene,
light petroleum, and chloroform, very sparingly soluble in alcohol,

and yields a very unstable sodium salt which crystallises in beautiful

lustrous, white leaflets.

The anhydro-hase, CioH6<CAr/Q tt v^CPh, is obtained by warm-

ing molecular proportions of paratolylorthonaphthylenediamine and
benzaldehyde mixed with a little absolute alcohol on the water-bath
for half an hour. It crystallises from alcohol in beautiful white
prisms, melts at 155°, is easily soluble in benzene, petroleum, and
ether, more sparingly so in alcohol, and is not decomposed by boiling

with dilute sulphuric acid.

With metanitrobenzaldehyde, the above diamine yields a similar

anhydro-base, which crystallises from alcohol in aggregates of
yellowish-brown needles, and melts at 197° ; it is insoluble in water,
but soluble in alcohol and benzene, more sparingly so in ether and
light petroleum.

Salicylaldehyde and paratolylnaphthylenediamine yield a red
crystalline compound which, on recrystallisation, is converted into the
anhydro-ha.fe. The latter crystallises from alcohol in yellowish-green
leaflets, melts at 217°, is soluble in benzene, ether, and light petroleum,
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and insoluble in water. It dissolves in concentrated snlpTiuric aci(

with a blue coloration, which on the addition of water turns red and
finally disappears.

Tolyldipheiiylnaphthodihydroquinoxaline, CioH6<^i^/p tt n ]>CHPb,

is prepared bj heating benzoin and paratolylnaphthylenediamine, in

molecular proportion, in a sealed* tube at 210° for two hours. It

crystallises from absolute alcohol in lustrous, yellow leaflets, melts at

175°, is insoluble in water, very sparingly soluble in alcohol, easily so

in ether, benzene, and petroleum ; with mineral acids, it gives dark-
red salts which are decomposed by water.

]V nph
The azoniu7H base, ^^o^6'^^fr)Tj\(n x.t ^^CPh, is obtained by

oxidising the preceding compound in alcoholic solution with ferric

chloride. It crystnllises from absolute alcohol in yellowish.green
prisms, and melts at 194°. The solution in ether, benzene, petroleum,
or absolute alcohol exhibits a beautiful yellowish-green fluorescence.

It dissolves in concentrated sulphuric acid with a dark reddish-violet

coloration, which, on the addition of water, successively turns bright
red and then pure yellow, with a strong fluorescence. The iron snlt^

C3iU2:iN2C\,^tC\s, is soluble in water, insoluble in alcohol, and is de-

composed by boiling with sodium carbonate. The hydrochloride

crystallises from dilute alcohol in lustrous, broad, yellow plates, con-

taining 1 raol. of alcohol, and is sparing-ly soluble in water. The hydro-

hromide crystallises from dilute alcohol in lustrous, yellow leaflets. The
nitrate crystallises from dilute alcohol in yellow needles, and is

sparingly soluble in water, easily so in alcohol. The sulphate crystal-

lises in yellow leaflets The azonium base is also obtained by heat-

ing dibenzoyl and tolylnaphthylenediamine, in molecular proportion,

in concentrated alcoholic solution until a sample no longer gives a
red coloration with ferric chloride. The yield is quantitative.

When orthophenylenediamine hydrochloride is heated with methyl
alcohol (4 mols.) for three hours at 180°, and the product treated with
sodium hydroxide, distilled with steam, and the distillate extracted
with ether, a dark-coloured, viscid oil is obtained which cannot be
purified by fractional distillation. If this oil is treated with acebic

anhydride and the acetyl compounds mixed with dilute soda and distilled

with steam, a yellow oil passes over, and long, slender needles separate

from the aqueous liquid on cooling. The needles are methjlphenylen-
ethenjlamidine. The oil, on fractional distillation, yields a small

quantity of tetramethylorthophenylenediamine, boiling at 215—218°.

Tetramethylorthophenylenediamine is easily obtained by heating
orthophenylenediamine with methyl iodide and methyl alcohol, at

lbO°, lor 10 hours. It boils at 216—-218°, under a pressure of 735 mm.,
is insoluble in sodium hydroxide, sparingly soluble in water,

easily so in most organic solvents ; it is extremely sensitive to light

and air, and soon turns black on exposure with partial decomposition.

The hydrochloride crystallises in small, colourless prisms, melts at

180°, is soluble in water in all proportions, less soluble in absolute

alcohol, and quickly turns red on exposure to air. The platino-

chloride crystallises in stout, reddish-brown crystals.
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NMe
MetJiylphenylenethenijlamidint,^ ^•6H4<^ ^^CMe, is also obtained

by heating phenyletheiiylarriidine with methyl iodide in a sealed tube
at 100°. It distils at 290°, solidifies in the receiver in radiating needles,

and melts at 112". The hydrochloride is obtained in beautiful crystals

by adding alcoliolic hydrogen chloride to an alcoholic solution of the

base, and is extremely soluble in water. The plaiinochloride crys-

tallises in beautiful brown needles. The aurochloride crystallises in

lustrous, golden needles. The methiodide is obtained by heating the

base with methyl iodide in a sealed tube at 100° ; it crystallises in

large prisms, and melts a,t 254°.

Methylorthophenylenediamine is obtained by methylating ortho-

nitraniline, and, after purityihg the methylnitraniline by steam dis-

tillation, reducing it with tin and hydrochloric acid. The product is

then purified by steam distillation. It boils at 245—248° under 736mm.
pressure, and quickly darkens en exposure to air. The hydrochloride

separates in well formed rhombic crystals, melts at 191°. and is sensi-

tive to light and air. When the base is boiled with acetic anhydride,
it is converted into ethenylmethylphenyleneamidine. When warmed
with benzaldehyde, it yields a compound of the formula

C6H,<™J>CPh.

This crystallises from dilute alcohol in slender, colourless needles,

and melts at 170—171°. With orthonitrobenzaldehyde, the di-

amine yields the benzylidene derivative, NHMe-CeHi'NICH'CeHi'N'Oa.
This crystallises from ether in lustrous, yellow leaflets, and is resolved

into its components when boiled with acids. With salicyldehyde,

the diamine yields a yellow, crystalline compound, which melts at

110—111°, and is resolved into its components when boiled with acids.

By repeated crj'stallisation from alcohol, it is converted into the

anhydro-base. The latter is colourless, and melts at 164—165°.

N— C*C OH
Difurylquinoxaline, C6H4<^ i ^tt^j ^® obtained by heating

jN—0*G40H3
furoin and orthophenylenedianiine in a sealed tube, at 1.^0°, for four

hours. It crystallises fiom alcohol in pale-yellow needles, melts at

134°, and is easily soluble in benzene, ether, and chloroform, but only

very sparingly in light petroleum. The solution of the impure product

in ether or benzene exhibits a violet-blue fluorescence. An attempt to

prepare difuryldihydroquinoxaline by filling the tube with carbonic

anhydride was unsuccessful.

Difuryhiaphthoquinoxalirie is obtained by heating furoin and a/3-

naphthylenediamine at 200°. A small quantity of the dihydro- com-
pound is also obtained, and imparts a greenish-blue fluorescence to

the solutions of the crude product. It crystallises from alcohol in

golden needles, and melts at 147°.

Difuryltohiquinoxaline, prepared from 1:3: 4-tolnylenedianiine in

the same way, crystallises from alcohol in yellow needles, melts at 176°,

and is easily soluble in ether and benzene, sparingly in light petroleum.

Fheni/ldifury lnaphthodihydroquino,valine^ C26Hi8N-.02, is obtained f r(

m

furoin and phenylnaphthylenediamine j it crystallises from alcoLol
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in yellow needles, and melts at 176°. The solution in etber or

benzene exhibits a beautiful yellowish-green fluorescence. The
hydrochloride crystallises in claret coloured needles. When oxidised in

alcoholic solution with ferric chloride, it yields the azonium hase,
"M" P«P OTT

CioH6<^,, "TTTTx-A, ri r-kXT ' this crystallises from alcohol in beautiful
NPh(0 Kj.G'UiUHs

transparent, yellowish-green prisms, melts at 160°, and is easily soluble

in ether, benzene, and chloroform, sparinc^ly in light petroleum.

Tolyldifurylnaphthodihydroquinoxaline is obtained from furo'in and
paratolylnaphthylenediamine. It crystallises from alcohol in lustrous,

yellow needles, and melts at 186°. The solution in benzene or ether

shows a beautiful greenish-yellow fluorescence. The alcoholic solu-

tions of the salts are intensely dark-red.

In the preparation of the preceding compound, henzeneazo-fS-tolyl-

naphthylamine and tolylnaphthplenediamine were prepared. The
former crystallises from acetic acid in lustrous, dark-red leaflets, and
melts at 156°. The latter crystallises from petroleum in aggregates
of lustrous, white needles, and melts at 146—147°. E. C. R.

Formation of Indulines. By 0. Fischer and E. Hepp (Ber., 25,
2731—2734).—Whereas the formation of indulines from anilido-

quinoneimides is readily explained, that of the quinoneimides from
amidoazo-compounds is obscure. Assigning a hydrazone formula to

amidoazobenzene (Goldschmidt), the formation of anilidoquinonedi-

imide is represented by the following intramolecular change :

—

NHiCeHiiN-NHPh = NH:C6H3(NH)-NHPh. When benzeneazo-a-
phenylnaphthylamine is heated at 1.30° with 80 per cent, acetic acid,

a small quantity of anilidonaphthaquinoneanil is formed ; also, when
benzeneazo-a-naphthol is boiled for 8—10 hours with glacial acetic

acid, a certain quantity of anilidonaphthaquinone (Plimpton, Trans.,

1880, 639) is obtained. The primary product in the last case is,

doubtless, the anilidoquinoneimide, 0!C,oH5(NH)-NHPh [1:3: 4].

Besides the quinone derivative and unaltered benzeneazo-a-naphthol,
an amorphous compound, C24H19N3O2, melting at 233° was also iso-

lated ; this, when boiled with alcoholic sulphuric acid, gives a com-
pound which is, perhaps, a carbazole derivative. A. R. L.

Action of Aniline on /3-Naphtholcarboxylic Acid. By M.
ScHOPFF (Ber., 25,2740—2745).—When 2 : 3-naphtholcarboxylic acid

(m. p. 216°) is heated with an excess of aniline in a reflux apparatus
for 8—10 hours, the product mixed with dilute hydrochloric acid, and
the excess of aniline boiled off, the solid portion, after extracting with
hot alcohol, consists of (S-hydroxynaphthoic aniUde, OH'CioHe'CONHPh,
which crystallises from glacial acetic acid in nacreous leaflets, but is

insoluble in most solvents, and melts at 24.3—244°. On adding water
to the alcoholic extract, a precipitate is produced, which is collected,

and, on treatment with sodium carbonate solution, leaves ^-anilido-

7iaphthoic anilide, NHPh'CioHg'CONHPh; this crystallises from glacial

acetic acid in greenish tables, and melts at 168—169'5°. ^-Anilido-

naphthoic acid, NHPh'CioH6,COOH, is contained in the sodium
carbonate solution together with a large quantity of unaltered naph-
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tholcarboxylic acid, and is separated from the latter by fraotional

precipitation with an acid ; it crystallises from alcohol in golden-

yellow needles, and melts at 235—237° ; the sodium salt contains

If mols. H2O. When the acid is heated with zinc chloride at

200—220°, a compound is obtained, dissolving in most solvents with
an intensely green flaorescence ; it is, probably, phenonaphthacridone^

CioH6<pq]>C6H4 (compare this vol., p. 1223), and is being further

investigated. A. R. L.

1 : 2-Dicyanonaphthalene and 1 : 2-Naphthalenedicarboxylic
Acid. By P. T. Cleve (Ber., 25, 2475—2479).—1 : ^-Diojanonaph-
thalcne is prepared by heating potassium 1 : 2-chlorosulphonate with
dehydrated potassium ferrocyanide in a rapid current of carbonic
anhydride. The yield amounts to about 12 per cent, of the potas-

sium salt employed. It crystallises from benzene in flexible, asbes-

tos-like needles, sublimes in long, lustrous, colourless needles, melts

at 190°, and dissolves sparingly in alcohol, more readily in chloro-

form, benzene, acetic acid, or amyl alcohol. By prolonged heating
with hydroxylamine, it is converted into the dioximimide of naph-

thalenedicarboxylic acid, C!oH6<:^p>^.QTT\>-N'H, a yellowish, crystal-

line powder, which melts at 260°, is very sparingly soluble in alcohol,

benzene, or chloroform, and on treatment with acetic anhydride, yields a
crystalline diacetyl derivative, doHel02^2(0Ac)2!NH, melting at 213°.

1 : 2-NaphthalenedicarboxyUc acid, CioH6(CO(JH)2, obtained by the
hydrolysis of the dicyano-derivative, is a heavy, crystalline powder,,

sparingly soluble in cold, but tolerably soluble in hot, water. It melts
at 175°, undergoing conversion into the anhydride, which sublimes in

long, colourless needles, melts at 165°, and dissolves readily in

benzene, but is almost insoluble in water. The anhydride gradually
regenerates the acid on boiling with water, and in many respects re-

sembles phthalic anhydride, giving phthaleins, for example, when
heated with phenol or resorcinol and zinc chloride. Potassium naph-
thalenedicarhoxylate is very soluble, and crystallises from a syrupy
solution in tabular forms. Acetic acid precipitates from its aqueous
solution a sparingly soluble, crystalline salt of the composition

CioH6(COOH)2 + COOH-CoHe-COOK 4- 4H.>0. The sodium salt is

also very soluble, and, from its solution, acetic acid precipitates a
sparingly soluble, crystalline, acid sodium salt of analogous composi-
tion. The silver, magnesium, calcium with IHoO, barium, barium
hydrogen with 8H2O, and copper salts are described. The amide^

CioH6(CON 112)2, crystallises in small, rhombic forms, dissolves spar-

ingly in water but readily in aqueous soda, and melts at 265°,

evolviner ammonia, and undergoing conversion into the imide,

CioH6!C202!NII, which sublimes in long needles, melts at 224°, and
is sparingly soluble in benzene and chloroform. W. J. P.

Chloronaphthalenesulphonic Acids. By P. T. Cleve (Bar., 25,
2479—2484).—After summarising the work of himself and his pupils
on the chloronaphthalenesulphonic acids, the author describes a series

of salts of the following acids.

vol. lxii. 5 g



1478 ABSTRACTS OF CHEMICAL PAPERS.

1 : 2'-a-Chloronaphtlialenesulplionic acid (compare Armstrong and
Wynne, Proc, 1889, 49), prepared from 1 : 2'-a-amidonaphthalene-

sulplionic acid (Abstr., 1889, 155) by Sandmeyer's method, is readily

soluble, and crystallises in aggregates of needles. The potassium,

barium with SH-zO, and silver salts are described. Tlie ethyl salt,

CioHeCl'SOaEt, crystallises from alcohol in large, flat plates, and melts

at 90°. The chloride melts at 94°, and the amide at 181° (185—186°
according to Armstrong and Wynne).

2 : 4'-/3-Chloronaplithalenesulphonic acid, obtained from 2 : 4'-/3-

amidonapbtbalenesulphonic acid (Dalil's acid) by Sandmeyer's
method (compare Armstrong, Brit. Assoc. Rep., 1888 ; Armstrong
and Wynne, Proc, 1889, 498), crystallises from a concentrated

solution in tolerably large, tabular crystals. The potassium with

H2O, sodium with H2O, calcium with 2H2O, barium with 2H2O, ziiic

with 6H2O, copper with ^HgO, and silver salts are described. The
ethyl salt, CloHeCl'SOaEt, crystallises from alcohol in large and some-

what sparingly soluble prisms, and melts at 114' 5°. The chloride

melts at 69°, the amide crystallises in silvery scales melting at

214°.

2 : 2'- Chloronaphthalenesulphonic acid, prepared from 2 : 2'-amido-

naphthalenesulphonio acid (F-, or Bayer and Duisberg's acid) by
Sandmeyer's method (compare Armstrong, loc. cit. ; Armstrong and
Wynne, Proc, 1889, 49), crystallises with 4H3O from a concentrated

solution in large, tabular forms, which melt at 68°
; the anhydrous

acid melts at 118°. T\vq potassium with H2O, sodium, magnesium with

8H2O, calcium with 8H2O, barium with H2O, lead with 2H2O, zinc

with 8H2O, copper with 8H2O, and silver salts are described. The
methyl salt, CioHeCl'SOsMe, is obtained from alcoholic solution in

well-formed crystals, and melts at 89°
; the ethyl salt melts at 65°.

The chloride melts at 86*5^, and the amide at 176°. W. J. P.

1:2: 2'-a-Nitrochloronaphthalenesulplionic Acid. By P. T.

Cleve {Ber., 25, 2485—2490).—The chloride of 1 : 2 : 2'-oc-nitrochloro-

naphthalenesulphonic acid [NO2 : CI : SO3H = 1:2:2'] is obtained

by introducing finely-powdered 2 : 2'-chloronaphthalenesulphonic

chloride into cooled nitric acid of sp. gr. 1'5. Accompanying the

1:2: 2'-derivative is a small quantity of a second chloride, which
melts at 145°, but has not been further examined. The potassium,

sodium, calcium with 5H2O, barium with 3H2O, and silver salts of

1:2: 2'-nitrochloronaphthalenesulphonic acid are described. The
ethyl salt, N02'CioH5Cl'S03Bt, crystallises in almost colourless, micro-

scopic needles, melts at 184", and is very sparingly soluble in alcohol or

chloroform. The chloride forms small, bright yellow needles, melts at

219°, and dissolves very sparingly in acetic acid orchloroform ; the amide
crystallises in slender, pale yellow, asbestos-like needles, and melts at

247°. On treatment with hydriodic acid, the chloride is converted

into a sparingly soluble substance of the composition (CioH5Cl'N"02)2S2,

melting at 217°, and the amide into 1 : 2'-a-amidonaphthalenesulph-

onamide (Abstr., 1889, 155). On distillation with phosphorus penta-

chloride, the chloride yields a trichloronaphthalene which crystallises

in small, granular forms, melts at 75*5°, dissolves readily in alcohol



ORGANIC CHEMISTRY. 1479

and acetic acid, and is regarded as identical with. Alen's trichloro-

naplithalene of like melting point.

1:2: 2'-a,.A'm{docJiloronaphthalenesulphomG acid, obtained from, the

potassium salt of the nitro-acid by boiling with ferrous sulpbate

and aqueous potash, crystallises in microscopic needles, and is

tolerably soluble in boiling water. It is converted by Sandmeyer's
method into 1:2: 2'-dichloronaphthalenesalphonic acid, and of this

acid the potassmm, sodium with H2O, silver with. H3O, magnesiitm with
9H2O, calcium witb 2H2O, and bariuTn with 3H2O salts are described.

The ethyl salt, CioHsCU'SOaEt, crystallises from alcohol in small
needles, and melts ab 123^. The chloride melts at 124°, and the

amide at 227° (compare Armstrong and Wynne, Proc, 1889, 49).

On hydrolysis, the potassium salt yields 1 : 2-dichloronaphthalene.

W. J. P.

S'-Methyl-a-naphthindole. By A. Reissert and A. JuiVghahn

(Ber., 25, 269S—2700).—3'-Methyl-oc-naphthindole, CioH6<^^^>CH,

is prepared by heating a-naphthylamine (2 mols.) with chloracetone

(1 mol.) on the water-bath for four hours, and, after extracting the

a-naphthylamine hydrochloride from the product with hot water,

collecting the residue, drying, powdering, and distilling it. The solid

distillate is repeatedly recrystallised from alcohol, when it forms
lustrous, silvery plates ; it is readily soluble in acetic acid, benzene,

and hot alcohol, melts at 198°, and decomposes with the formation of

a blue liquid on boiling with concentrated hydrochloric acid ; a pine

splinter moistened with hydrochloric acid is coloured blue by its

solutions. The acetyl derivative, CisHioNAc, formed by boiling the

compound with acetic anhydride, crystallises from alcohol in faint,

reddish needles, and melts at 228°. An isomeric methyl-a-naph-
thindole is described by Schlieper (Abstr., 1887, 964).

A. R. L.

Menthene. By F. A. Sieker and E. Kremers (Amer. Ghem. J.,

14, 291—293).—Fifty grams of menthol and 100 grams of potassium
hydrogen sulphate are heated in a reflux apparatus for 6—8 hours at

a temperature of 180—200°. The product is steam distilled and the

resulting oil fractionated, yielding menthene, boiling at 167— 168°,

and unchanged menthol. Menthene thus obtained is a colourless,

mobile liquid, of a peculiar (not menthol-like) odour. Its specific

gravity at 20° is 0-814. It is dextrorotatory, [ajn = +26-40°,

although obtained from laevorotatory menthol.

The nitrosite reaction, as applied by Wallach to terpinene, gave no
result with menthene. A nitrosochloride, CloHialS'OCI, was obtained

as a white, crystalline powder as follows :—15 c.c. of menthene was
dissolved in 15 c.c. of glacial acetic acid and 11 c.c. of ethyl nitrite,

and cooled; 6 c.c. of hydrochloric acid in an equal volume of glacial

acetic acid was then added gradually. About 4 grams of white, crys-

talline nitrosochloride was obtained. It was purified by dissolving in

the smallest possible quantity of chloroform, tiltering, and precipita-

ting with alcohol. It melts at 113° without decomposition, but de-

composes at about 152°. It is readily soluble in chloroform, less so

in ether, and but sparingly soluble in alcohol.

55,2
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Mcnthene nitrosochloride, when heated with benzjlamine, yields a

crystalline substance, very likely a nitrolaraine base. The study of

menthene and its derivatives will be continued. W. T.

Cantharene. By J. Piccard {Ber., 25, 2453).—The author quotes

from his previous papers to show that he has lon^ anticipated

Baeyer's conclusion (this vol., p. 1183) that cantharene is prolaably

a dihydro-orthoxylene, of the nature of a terpene. C. F. B.

Cineolic Acid. By Gr. Elkeles (Annalen, 271, 20—27).

—

CineoUc
piperidide, COOH'CgHuO'CO'CsNHio, is obtained in colourless crystals

when a dry ethereal solution of cineolic anhydride is treated with
anhydrous piperidine in molecular proportion, and then evaporated
in a dry atmosphere ; it melts at 151—152°, and forms a sparingly

soluble silver salt of the composition COOAg-CsHu-OCO-CgNHio.
The allylamide, COOH'CgHuO'CO-NH-CsHs, prepared in like manner,
separates from a mixture of ether and methyl alcohol in crystals, and
melts at 126°. The diethylamide, COOH-CsHiiO-CO-NEto, is a

colourless, crystalline compound, melting at 162—163°. The anilide

is a syrup, but when treated with anhydrous ammonia in ethereal

solution, it is converted into a solid, colourless, hygroscopic ammo?imm-
salt, from which the silver salt, COOAg-CsHiiO-CO-NHPh, can be
prepared; the last-named compound reacts with methyl iodide,

yielding the methyl salt, COOMe-CsHuO-CO-NHPh, a crystalline

compound melting at 78—79°. The paratoluidide,

COOH-C8HuO-CO-NH-C6H4Me, .

separates from a mixture of ether and methyl alcohol in crystals

melting at 125—126° ; its silver salt, COOAg-CsHiiO'CO-NH-CeHiMe,
is a colourless, amorphous compound. The pheiiylhydrazide,

COOH-CsHuO-CO-N-aHoPh,

crystallises in needles, and melts at 110°. The amide,

COOH-C8H,40-CO-NH.,,
is crystalline.

When the paratoluidide described above is submitted to dry distilla-

tion, it is decomposed into toluidine, carbonic oxide, carbonic anhydr-
ide, and the compound of the composition C8H14O, previously

described by Wallach (Abstr., 1890,1314) ; the last-named substance
is slowly converted into metaxylene when boiled with dilute sulph-

uric acid, more quickly when heated with the dilute acid at 150°.

The monocarboxylic acid, CgHisO'COOH, obtained by heating
cineolic acid (compare Walbich, loc. cit.) can be converted into its

methyl salt by treating it with liydrogen chloride in methyl alcoholic

solution; this compound boils at 125°, under a pressure of 13 mm.,
and has the composition C10H1SO3. P. S. K.

Kuromoji Oil. By W. Kwasnik {Arch. Pha.rm., 230, 265—
286).—The volatile oil is obtained from the "Kuromoji " (Lindera

sericea, Blume), a tree growing in all the uplands of Japan, and
appears to be derived from both the wood and the leaves of the
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plant. It was only introduced into Europe in 1888, and has not
hitherto been chemically investigated. The material examined was
obtained from Schimmel, of Leipsic. It is clear, dark-yellow in colour,

has a strong aromatic odour, and a sp. gr. of 0*901 at 18°, 0896 at
20°. It is very feebly Isevorotatory, the small amount of the rotation

being due to the presence of nearly equal quantities of dextro- and
laevo-rotatory constituents. It forms a clear solution in alcohol, ether,

benzene, light petroleum, acetic acid, and fatty oils. In chloroform
and carbon bisulphide, it forms a cloudy solution, but the solution in

chloroform is rendered clear by the addition of a small quantity of

alcohol. It contains neither nitrogen nor sulphur, and is neatral to
litmus. It is attacked by metallic potassium in the cold, gives a dark,
somewhat violet coloration with ferric chloride, and decolorises potas-

sium permanganate in the cold. Its constituents were partially sepa-

rated by repeated fractional distillation, and isolated and identified

by chemical means. The oil was thus found to contain : (1) dextro-
rotatory limonene, CioHio ; (2) dipentene, CioHie ; (3) terpineole,

CioHigO ; and (4) carvol, C10H44O, all of which are nearly related to

one another, and for the most part interconvertible.

C. F. B.

Camphene and Camphoric Acid. By 0. Wallach (Ber., 25,
2444).—The author declines to again correct the misstatements in a
recently published paper of Briihl's (this vol., p. 1240).

Hydrazones of Camphoric Acid. By E. M. Chaplin {Ber., 25,
2565—2568).—Campherylphenylhydrazine is prepared by heating
phenylhydrazine and camphoric anhydride in molecular proportion

for several hours at 150°, and is identical with the substance ob-

tained by Haller from methyl camphorate and phenylhydrazine ; on
treatment with alkalis and subsequent acidification, an acid is

formed ; it has the formula C16H24N2O4, and is deposited from chloro-

form in colourless crystals melting at 91—92° ; it readily reduces

alkaline copper solution.

Acetylcampherylphenylhydrazine C16H19N3O2A.C, is obtained on heat-

ing the hydrazine with 2*5 parts of acetic anhydride, and crystallises

from alcohol in prisms which melt at 107°. The m^ro-derivative,

CieHigNaOi, is prepared by the action of nitrous acid on the hydrazine

in acetic acid solution at 0° and crystallises from alcohol in pale-

yellow needles melting at 157°. The d^w^Yro-derivative, Ci6Hi8K'406,

is formed by the action of nitrous acid on the hydrazine at higher

temperatures ; it resembles the preceding compound in appearance, is

sparingly soluble in alcohol, and melts at 1 92°.

Faratolylhydrazinecamjphoric acid^ C6H4Me*N2H2*CO*C8Hi4*COOH, is

prepared by heating paratolylhydrazine with camphoric anhydride

at 130° ; it crystallises from alcohol in prismatic plates and melts

at 193°
; when heated at 200°, it yields campherylparatolylhydrazine,

which is also formed by heating camphoric acid and paratolyl-

hydrazine at 150°
; this closely resembles the phenyl derivative in

properties, and crystallises in colourless needles melting at 146°.

J. B. T.
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Spontaneous Conversion of Isoprene into Caoutchouc. By
W. A. TiLDKN (Ghem. News, 65, 265).—The author observed that
some isoprene, prepared from turpentine, and stored in bottles,

changed spontaneously into india-rubber, the liquid being at the

same time acid, and still containing some unchanged isoprene. As
an explanation of the phenomenon, it is suggested that the change
may be due to the presence of a little acetic or formic acid produced
by atmospheric oxidation. D. A. L.

Digitalin. By H. Kiliani {Arch. Tharm., 230, 250—261 ; com-
pare also Abstr., 1890, 996; 1891, 576; and this vol., 501).—The
leaves and seeds of Digitalis purpurea contain digitonin, a crystalline

inactive glucoside resembling saponin, the crystalline substance
digitoxin, and two amorphous gluccsides, digitalin and digitalein. Of
these, digitonin is useless as a remedy for heart disease, and, more-
over, causes severe local inflammation, whilst digitoxin is unsuitable

as a drug on account of its complete insolubility in water. The other

two would be suitable if prepared pure. The digitalein of Schmiede-
berg is a mixture ; not so, however, his digitalin, which is a
chemical compound, and is now prepared pure, according to the

author's directions, by Boehringer, of Waldhof, and sold under the

name of " Digitalin verum.'' This drug is perfectly uniform in its

operation, gradually producing cessation of the heart's action, but no
injurious secondary elfects. Other preparations, such as '"'' Digitalinum
crystallisatum " and " D. 'pur. ptdv.,^' are impure, and consequently
irregular and often injurious in their action. The first of these,

indeed, is nearly pure digitonin.
" Digitalin verum " is an amorphous, white powder, which is inso-

luble in chloroform and in ether, swells up in water, and dissolves in

it to the extent of 1 part in 1000. 50 per cent, alcohol dissolves

1 part in 100, absolute alcohol still more. The pure substance has
but a feebly bitter taste. As tests for its purity, the following may
be used :— (1) a few particles placed in a test-tube w4th 2 c.c. of 10
per cent, aqueous potash should remain white for at least one minute

;

presence of the other amorphous glucosides causes an immediate
yellow coloration. (2) It is stirred with water to a thin paste, 22

parts of amyl alcohol added, with shaking, for every 100 of water
used, and the whole allowed to remain in a corked flask ; if digitonin

is present, it separates out within 24 hours in small, crystalline

agglomerates. When heated with strong hydrochloric acid, best with
the addition of 50 per cent, alcohol, digitalin is converted into

digitaligenin, C16H22O2, dextrose, and digitalose, C7H14O5, a sugar which
could not be obtained crystalline, but which, when oxidised with
bromine, yields digitalonic lactone, C7H12O5. This substance crystal-

lises in fine, colourless prisms, easily soluble in water and alcohol,

sparingly in ether. It begins to liquefy at 130", and melts com-
pletely at 138—139°. If it is heated with aqueous soda, and the

diluted solution treated with silver nitrate, silver digitalonate,

C^HiaOcAg, crystallises out in tiny needles. C. ¥. B.
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Preparation of Digitogenin. By H. Kiliani (Arch. Pharm.,
230, 261—262).—The method previously given should be modified

by carrying oufc the hydrolysis in alcoholic solution. Digitonin,

C27H46O14 + 5H3O (1 part), is heated with 93 per cent, alcohol

(8 parts) and concentrated hydrochloric acid of sp. gr. 1'19 (2 parts)

for 1^ hours in a reflux apparatus on the water-bath, and the mixture
allowed to cool slowly. The digitogenin which separates out, to the

extent of about 25 per cent, of the digitonin employed, is removed,
the filtrate saturated with chalk, the greater part of the alcohol

distilled off, and the residue diluted with water and shaken out with
chloroform. The chloroform extract is dried with sodium sulphate,

the chloroform distilled off, and the residue crystallised from 93 per
cent, alcohol ; by this means a further yield of 5 per cent, of digito-

genin is obtained. C. F. B.

Cascarin. Bv Leprince (Compt rend., 115, 286—288).

—

Cascarin,

C12H10O5, is an orange-yellow, crystalline substance obtained from the
bark of Bhamnus prushiana (Gascara sagrada).

An infusion of the dry, powdered bark in boiling, dilate, aqueous
sodium carbonate is treated with dilute sulphuric acid to precipitate

impurities, and evaporated to dryness, preferably in a vacuum. The
residue, after further drying at 60°, is extracted with acetone, the
extract treated with sulphuric acid, and, after some time, the solution

is poured into a large quantity of warm water. After 24 hours, a
greenish-brown deposit settles, and this, on repetition of the treat-

ment, yields cascarin.

Cascarin crystallises in prismatic needles, and is odourless and
tasteless. It is insoluble in water, sparingly soluble in chloroform,
and easily in alcohol, alcohol-ether, and alkalis, forming purple-red
solutions with the last named. It chars at 200^, and melts with decom-
position at 300°. When fused wdth potash, it yields phloroglucol.

Jn. W.
Tetravinylpyridine. By G. Kaeau {Ber., 25, 2776—2777).—

From the fraction 275—290° obtained in the preparation of 7-etliyl-

pyridi-ne, the author has isolated a tetravinylpyridine, C5NH(C2H3)4.
It is a pale yellow oil boiling at 276—278°

; its sp. gr. is 1*0515 at 0°.

The platinochloride forms orange-yellow, silky needles, sparingly
soluble in water, and melting at 175°; the aurochloride, -pfde yellow
needles melting at 148° ; the merciirochloride, long, white, glistening

needles melting at 146". L. T. T.

Piperidine Compounds. By R. Varet (Compt. rend., 115,
335—337; compare Abstr., 1891, 732 and 838).

—

Piperidine argento-

iodide, C6NHii,AgI, is made by heating piperidine with silver iodide

in a reflux apparatus at 100° until the iodide has dissolved. The
liquid is filtered, and, while still warm, deposits the argento-iodide in

slender, transparent needles. Piperidine argento-iodide is blackened
by air and light, and is decomposed into its proximate constituents by
heat in the absence of light. It is also decomposed by water.
Piperidine argento-hromide, 2C5NHii,AgBr, is prepared in the same
way at 80°. It crystallises in needles, and is decomposed by water. It
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is much more stable than the corresponding pyridine compound (loc.

cit.). Piperidine argento-chloride, 2C6NHn,AgCl, obtained in the

same way, crystallises in prismatic needles, is decomposed by water,

and is blackened by light. It is unstable in the presence of air.

PiperuUne argento-cyanide, 2C5NHii,AgCN, is also made as above.

It crystallises in transparent needles, is unstable in presence of air

and light, and, when heated, gives oU piperidine and cyanogen, the

silver being left behind in mirror form. Jn. W.

Oxidation of Piperidine by Hydrogen Peroxide. By R.
WOLFFENSTEIN (Ber., 25, 2777—2785).—When pyridine is treated

with double the quantity of hydrogen peroxide in 3 per cent, solu-

tion, it quickly becomes neutral and then acid, and leaves, on evapor-

ation, a syrup smelling of fatty acids. If the residue is extracted

with chloroform, and the extract evaporated and boiled with baryta-

water, piperidine and ammonia are evolved, leaving a residue of

barium glutarate. The formation of the latter by the oxidation

of piperidine may be readily understood ; the imido-group is elimin-

ated, and the two methylene groups previously combined with it

are oxidised to carboxyl. The portion insoluble in chloroform
also consists chiefly of glutaric acid. If the chloroform extract is

distilled, it undergoes decomposition, the chief portion passing over at

270°, and becoming solid on cooling ; it crystallises from alcohol in

lustrous tablets, and consists oi glutarimide, CH2<:^ptt^,Pq]>NH, the

manner of formation of which is also manifest ; it is a true derivative

of piperidine, and has poisonous properties. There is also obtained

in the distillation a small quantity of oil which shows the pyrroline

reaction, and may be a methylpyrrolidine.

If piperidine is treated with a quantity of hydrogen peroxide suffi-

cient only to add 1 atom of oxygen to the molecule, the product, after

24 hours, no longer smells of piperidine, but has a slightly basic

reaction and strongly reducing properties. It is purified by distilla-

tion in a current of superheated steam, conversion into the platino-

chloride and then by the action of hydrogen sulphide into the

hydrochloride, which has the composition CsHiaNOCl, and gives all the

characteristic reactions of an aldehyde. It must therefore be the

hydrochloride of h-amidovaleraldehyde, NHo-CHs-CHo-CHs'CHo-CHO,
the piperidine ring having been split between the imido- and one of

the methylene groups, and the latter oxidised to the aldehyde group.

The free amidovaleraldehyde is obtained by the^ action of potassium

carbonate on the salts, and on evaporating the ethereal solution crys-

tallises in white plates ; it melts at 39°, and is exceedingly soluble in

water and light petroleum ; the hydrochloride crystallises from acetone

in monosymmetric crystals, the hydrohromide melts at 130°, and the

hydriodide is a syrup. When the base is heated alone or with solid

potash, it loses the elements of water, forming tetrahydropyridine. The
latter is a strong base which absorbs carbonic anhydride from the air,

has an odour intermediate between that of pyridine and piperidine,

and, on distillation, undergoes gradual decomposition ; its aurochloridey

CsHgJ^jHAuCli, is microcrystalline, melts at 141°, and is fairly
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soluble in water and alcohol ; tlie platinochloride forms small, thick

prisms, and the hydrochloride and hydrohromide melt at 230° and 178"

respectively, both previously undergoing decomposition.

Nicotine, as already shown by Pinner and the author (this vol., p.

1010), when treated with hydrogen peroxide, also yields an acid

containing an additional atom of oxygen ; it has strongly reducing
properties, and, on heating, loses water, forming dehydronicotine. The
above reactions therefore form additional evidence in favour of the

presence of the piperidine ring in nicotine.

If piperidine is mixed with an equal weight of hydrogen peroxide,

and allowed to remain for some time, crystals separate, having the

composition CsHgNO, and melting at 129°; the molecular weight agrees

with the above formula, and the substance does not form a nitroso-

derivative, bat gives the violet phenol reaction with ferric chloride,

and must therefore be an oL-liydroxypijperidine, Q^o,<^Ax/ ^ prr ^N.
ptT _pr)

It is isomeric with Schotten's piperidone, CH2<^ptt%^tt ]>NH, and

may also be obtained by oxidising amidevaleraldehyde with cupric

acetate.

Ozone acts on piperidine in the same manner as hydrogen peroxide,

but is less active. Pyridine is only attacked w4th difficulty by hydro-
gen peroxide, and yields formic acid simply. H. G. C.

Nipecotinic Acid. By A. Ladenbueg {Ber., 25, 2768—2772).—
Nipecotinic acid, COOH'CgNHio, obtained from the hydrochloride

(Abstr., 1891, 735), yields hard, white, and highly refractive crystals.

It is exceedingly soluble in water, sparingly so in methyl alcohol, and
insoluble in alcohol or ether. It melts at 249—250°. It only shows
decided acid characters when in concentrated solutions, and an
amorphous deliquescent sodium salt was the only salt which could be
obtained. On the other hand, as a base it forms a series of crystalline

double salts, l^he platinochloride yields orange-red prisms melting at

212—213° (corr.) ; the aurochloride golden-yellow needles melting at

197° (corr.) ; the double salt with mercuric chloride,

C6HnN02,HCl,5HgCl2,

is crystalline, and melts at 229—231°, but begins to decompose at

100°
; the hismuthoiodide forms ruby-red crystals. That this acid is a

secondary amine is shown by the formation of a m^?-05<?-derivative,

COOH'CsNHg'NO, which crystallises in prisms, and melts at

111—112°. When the sodium salt is heated Avith methyl iodide

(1 mol.) at 100°, and the product obtained is treated with silver

chloride, methyl nipecotinate hydrochloride, COOMe'CsNHiojHCl, is

formed. It is soluble in alcohol and ether, crystallises in needles, and
melts at 215—217°. The platinochloride crystallises in plates melting
at 207—208°. If excess of methyl iodide is employed, a dimethyl

hydrochloride (viethyl v-methylnipecotinate hydrochloride) is obtained
as a syrupy mass, which yields a crystalline platinochloride^ meltini^^

at 233—235°. This is probably identical with the platino-salt ob-

tained by Jahn from dihydroarecoline (this vol., p. 739).

L. T. T.
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Isonipecotinic Acid. By A Ladenburg and G. Karau (Ber., 25,
2772— 2775).—Isonicotinic acid, obtained by the oxidation of 7-ethyl-

pyridine, is reduced by means of sodium and amyl alcohol, and the
acid formed is purified by conversion into the nitrosamine, which,
after crystallisation, is reconverted into the acid. Isonipecotinic acid^

COOH'CsNHin, is easily soluble in water, insoluble in absolute
alcobol, crystallises in needles, and remains solid at 320°, although it

begins to blacken at 300°. Its concentrated aqueous solution has a
slightly acid reaction. The mfro.so-derivative crystallises in glistening,

white needles, melts at 101°, and decomposes at 110°
; it is easily

soluble in water and alcohol, sparingly in ether. The hydrochloride

crystallises in long, transparent prisms, soluble in water, sparingly

so in absolute alcohol, and melts with decomposition at 228°. Its

crystals belong to the rhombic system, giving the axial measurements
a: b : c = 0*9217 : 1 : 0"9787. The hydrohromide and hydi^iodide form
small, white needles, soluble in water and dilute alcohol . The platino-

chloride crystallises in small, yellow prisms, blackens at 230°, and
melts at 239°. No well characterised metallic salts could be obtained,

the alkaline salts being exceedingly deliquesceat. L. T. T.

Piperidinecarboxylic Acids. By A. Ladenburg {Ber., 25,
2768—2775).—The three theoretically possible piperidinecarboxylic

acids having now been prepared, namely, pipecolinic, nipecotinic, and
isonipecotinic acids (see two preceding abstracts, and this vol., p. 735),
it is found that none of them are identical with the two natural

acids, hygric acid (Abstr., 1891, 586), and Zucco's acid from chrys-

anthemine. Whether these two natural acids are true piperidinecarb-

oxylic acids, are true isomerides, and if so, what the character of their

isomerism is, cannot yet be determined. L. T. T.

Phenyllutidinedicarboxylic Acid and Phenyllupetidine-
dicarboxylic Acid. By L. Kirchner {Ber., 25, 2786—2791).—
Phenyllutidinedicarboccylic acid, C5NMe2Ph(COOH)2, is obtained from
Schift* and Puliti's ethyl hydrophenyllutidinedicarboxylate by oxid-

ising it with nitroasacid, treating the product with sodium carbonate,

and hydrolysing the ethyl salt thus obtained. The acid separates

from the alkaline solution on the addition of an acid, as a pale-yellow

sandy precipitate, which, when slowly crystallised from aqueous solu-

tion, forms fern-like aggregates of long, fiat needles, and melts at
280° with decomposition. The hydrochloride, C5NMe2Ph(COOH)2,HCl,
forms slender, white needles, and is very unstable ; the mercurochloride

crystallises in small, transparent, pointed needles, blackens at 250°,

and melts at 261°. The copper salt forms a bluish-green, amorphous
precipitate, and the silver salt crystallises in small, transparent needles,

which are very susceptible to the action of light, and blacken at 215°

;

the barium and calcium salts are much more stable, and both crystallise

with 7 mols. HoO. The dimethyl salt, C5NMe2Ph(COOMe)2, crystal-

lises in extremely slender needles or scales, is insoluble in water, and
melts at 139—140°; its aurochloride, C5NMe2Ph(COOMe)2,HAuCl4,
forms yellow, sparingly soluble needles, and melts with decomposition
at 151".
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To convert the acid into the hexahydro-derivative, it is treated

with sodium in amyl alcohol solution, and the reduced compound
separated from unaltered acid by conversion into the nitroso-com-

pound, which forms thick, white needles, melting with decomposition
at 190°

; it is reconverted into phenyllupetidinedicarboxylic acid by
the action of hydrogen chloride, the excess of the latter causing the
formation of the hydrocJiloride, C5NH6Me2Ph(COOH)o,HCl + H2O,
which crystallises from hydrochloric acid in small, lustrous needles,

becomes brown at 275°, and decomposes completely at 280°. The
free phefiyllupetidifiedicarhoxylic acid, C5N"cl6Me2Ph(COOH)2, could
not be isolated, as it so readily undergoes decomposition ; its auro-

cliloride and Tnercurochloride are oils ; the copper and silver salts

amorphous precipitates, and the mercury salt,

C5riH6Me2Ph(COO)2Hg,

a crystalline compound melting at 136°. The alkyl salts cannot be
prepared by passing hydrogen chloride into an alcoholic solution of

the hydrochloride, but the sodium salt, when heated with an excess of

methyl iodide, yields the methlodide of the dimethyl salt as a thick,

pale-yellow oil, which, on treatment with silver chloride, forms the
corresponding methocJdoride, C5XH6Me2Ph(COOMe)2,MeCl, theplatino-

cMoride and aurochloride of which are amorphous, insoluble com-
pounds, the latter having the melting point 68°. The ethiodide of the
diethyl salt and the corresponding ethochloride are obtained in a
similar manner ; the latter forms an aurochloride, which crystallises

in small hard cubes, sinters at 157°, and melts at 164°, and nplatino-

chloride which forms crystalline nodules, melts at 165°, and decom-
poses at 180°. H. G. C.

Dimethyldipiperidyl. By A. Ladenburg (Ber., 25, 2792—2794).
—When 1-methylpiperidine is treated with ethylene bromide, first at

0°; and finally at 250°, for two hours, it behaves in a similar manner
to piperidine (Ber., 4, 738), and is converted into a derivative of

dipiperidyl. After removing unaltered ethylene bromide, the product
is made alkaline, and distilled in a current of steam, the unaltered

methylpiperidine passing over first, and then the less volatile product
of the reaction. After purification, the latter forms a liquid boiling

at 265° (corr.), which from the analysis and vapour density has the

formula C12H24N2, and must therefore be a dimethyldipiperidyl. It

unites with the moisture of the air, forming a hydrate crystallising in

cube-like crystals, the water being again given off in dry air. The
hydrochloride, Ci2H24N^2,2HCl, forms colourless crystals, stable in the

air ; the platinochloride separates in reddish-yellow plates, even from
very dilute solutions, and melts at 236°, previously becoming dark

;

the aurochloride, mercurochloride, and pierate are also crystalline

compounds.
An attempt was made to eliminate the methyl groups, and thus

convert the compound into dipiperidyl ; the elimination proceeds with

considerable difficulty, the chief product of the reaction being

piperidine. H. G. C.
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Ketones of the Quinoline Series. By L. Berknd and E. Thomas
{Ber., 25, 2548— 2549).—The authors endeavoured to obtain par-

acetylquinolinc from paramidoacetophenone by Skraup's method, but
without success, probably because at the temperature of the reaction

the sulphuric acid acts both as a sulphonating and as an oxidising

agent; by Doebner's method, however, a satisfactory yield of par-
•acetylquinaldiiie, CloNHgAc, maybe obtained ; it crystallises in delicate,

silky needles, melts at 92°, and boils without decomposition at

;312—320° (uncorr.). The platinocMoride, (Ci,]S'H„0)o,H2PtC]6 +
3HoO, forms yellow, prismatic needles, readily soluble in hot w^ater,

and the picrate, Ci2NHiiO,C6H3N307, forms similar crystals melting at

208—211°. Paracetylquinaldine also combines with phenylhydrazine
to form the hydrazone, which crystallises from dilute alcohol in reddish-

yellow, prismatic needles, and melts at 193°. H. Gr. C.

Amidoquinolines. By J. Ephkaim (Ber., 25, 2706—2710;
compare Abstr., 1891, 1509).

—

2'-Fhenylhydrazolepidine,

CgNHsMe-I^^HaPh,

•obtained by heating 2'-chlorolepidine with phenylhydrazine (2 n)ols.),

crystallises from alcohol in white needles, and melts at 197°
; when

dissolved in glacial acetic acid and oxidised with ferric chloride, it

yields the a^o-derivative, CgNHsMe'N^Ph, which forms orange-red
needles, and melts at 98°. When the liydrazo-compound is boiled

with hydriodic acid and amorphous phosphorus for an hour, it

decomposes into aniline and Klotz's a-amidolepidine (Abstr., 1888,

1113). 2'-Chlorolepidine does not react with carbamide, but when
heated with anthranilic acid, a basic compound, CnHioNoO, is ob-

tained, forming a picrate melting at 217°.

X CMe
jS-Naphthachloroquinaldinej CioH6<[^^ ' , prepared by heating

Knorr's y3-naphthahydroxyquinaldine with phosphorus oxychloride

(2 parts), melts at 159°. When the chloro-compound is heated with
aniline (2 mols.), it yields the anilide, Ci3]SrH7Me*]S'HPh, which crys-

tallises from alcohol in white needles, and melts at 168° ; if heated
with an equal weight of phenylhydrazine, the 7i?/(£ra2:o-derivative,

OisNHvMe'NgHoPh, which forms yellowish-white crystals, and melts

at 189°, is obtained. l'-Cliloro-3'-phenylisoquinoline, when heated
with aniline, yields the a?^^7^cZo-compound, CgNHgPh'NHPh, melting
at 126°, and the phenylhydrazo- deriYSitive, C9NH5Ph*N2H2Ph, melting
at 185°, when heated at 140° with phenylhydrazine. A. R. L.

Alkyl and Alkylene Derivatives of Cinchonic Acid and
Alkylene Derivatives of Cinchoxinic Acid. By A. Glaus
{Annale7i, 270, 335—359 ; compare this vol., p. 1249).—The betaine

of benzylquinoline-7-carboxylic acid (not yS-carboxylic acid, as given by
•Glaus and Muchall, Abstr., 1885, 560) forms monosymmetric crystals,

a :h : c = 0-9185 : 1 : 1-3413, /3 = 95° 41', and has the composition

GioHeNOa'GvHv -\- 3H2O ; it separates from glacial acetic acid in

yellow, seemingly asymmetric crystals, which retain some of the

solvent, and melt at 71°
; on oxidation with potassium permanganate,
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it yields benzoic acid, benzojlortlaaiiiidobenzoic acid and other pro-

ducts,

Benzylidenecinchonic acid, COOH'CgHeNICHPh, is formed when the
beta'ine is treated with dihite potash and the solution acidified with
dilute hydrochloric acid; it crystallises from ether in dark yellow

needles, and melts at 218°. It undergoes oxidation so very readily on
exposure to the air, that even on recrystallisation from ether it is

partially converted into a red, resinous substance ; when the residue
obtained by evaporating its ethereal solution is treated with soda,

the coloured, resinous products readily pass into solution, and benz-
ylidenecinchoxinic acid remains undissolved.

7. 1-1 -
J.

• • -7
^^CHPh-NiCgHe-COOH

Benzylidenecmchoximc acid, 0< I

rir\r\TT' purified, by

means of its barium salt, separates from glacial acetic acid in colourless,

lustrous needles, and from chloroform in yellow, well-defined, mono-
symmetric efflorescent crystals, a : h : c = 1*5993 : 1 : ?, /3 = 111° 7'.

It melts at 220*^, and dissolves freely in alcohol, other, chloroform,

acetone, and glacial acetic acid, but is insoluble in boiling water; on
oxidation with nitric acid of sp. gr. 1*1, it yields terephthalic acid.

Its alkali salts are very readily soluble in water, and separate from
alcoholic ether in colourless needles. The barium salt, C34H24l^205Ba

+ 3H3O, crystallises in colourless needles, and is only moderately
easily soluble in cold water, insoluble in alcohol. The calcium salt,

C34H24]Sra05 -\- 4H2O, crystallises from hot water in flat, nacreous
needles. The silvei^ salt, C34H24X205Ag2, crystallises in flat needles,

and is stable in the light. The ethyl salt, C34H24N205Et2, prepared by
passing hydrogen chloride into an alcoholic solution of the acid,

crystallises from ether in lustrous needles, and melts at 120°.

Ginclionic acid ethohromide, C]oH7N02,EtBr, prepared by heating
cinchonic acid with ethyl bromide at 140°, crystallises from alcoholic

ether in colourless needles, melts at 237°, and is very readily soluble

in water, from which it separates in large, prismatic, efflorescent

crystals. The methiodide, CioH7N02,MeI, crystallises from water in

large, red needles, melts at 224", and is only very sparingly soluble

in chloroform, and almost insoluble in ether. The methochloride,

CioH7N02,MeCl, is readily soluble in alcohol, and moderately easily in

water, from which it separates in large, yellow, prismatic crystals,

melting at 243°. The methohromide is more sparingly soluble in cold

water, crystallises in lustrous, colourless needles, and melts at 262°.

Cinchonic acid methylhetaine, C11H9NO2, is easily obtained by treat-

ing the methyl halogen compound, with silver oxide, in cold aqueous
solution. It crystallises from hot alcohol in slender, lustrous needles,,

begins to sinter at 180", melts at 236° with decomposition, and is

insoluble in ether and chloroform, but very readily soluble in water ;;

it has an intensely bitter taste, and, with ferric chloride, its aqueous
solution gives a red coloration on warming.

Methylenecinchonic acid, CH2!C9NH6'COOH, is best obtained by
treating a concentrated solution of the preceding compound with con-

centrnted potash in the cold, covering the mixture with ether, and then

acidifying with hydrochloric acid ; the solution should be kept cold^
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and agitated as little as possible to prevent the oxidation of tbe acid

;

on evaporating tbe dried etbereal solution under reduced pressure, the
acid is deposited in brownish-yellow needles, mixed, however, with
colourless crystals of methylenecinchoxinic acid. It crystallises in

yellow needles, melts at 210°, dissolves freely in alcohol and ether, and
very readily undergoes oxidation ; on exposure to the air, the crystals

turn dark brown or blue, and if, after some time, they are treated

with ether, the coloured portions dissolve, leaving colourless crystals

of methylenecinchoxinic acid ; by evaporating the brown ethereal

solution of the intermediate oxidation products, and submitting the
residue to the same series of operations, the whole of the methylene-
cinchonic acid can be transformed into methylenecinchoxinic acid.

.^ .. 7 • 7 • • ', ^^CH.-NiCoHe-COOH
^ ^ ^Memylenecinclioxinic acid, K)<^

-xr-z-t at n/^/^rr' ^^^ ^^^^ be ob-

tained by boiliug the preceding compound with water in presence of

air ; it crystallises from hot alcohol and glacial acetic acid in lustrous

needles, melts at 249°, and is insoluble in ether and chloroform, and
only very sparingly soluble in cold water, but readily in boiling water

;

it sublimes without decomposition. The sodium salt, C2oHi6]Sr205'N'a2

+ IOH2O, is readily soluble in water and alcohol, and separates from
water in long, yellow, transparent, efflorescent prisms. Thepotassium
salt, C22H16N2O5K2 + 3H3O, crystallises in small needles, and is readily

soluble in water and alcohol. The silver salt, C22H:6N^205Ag2, is a
colourless, crystalline compound, insoluble in water.

Cinchonic acid ethiodlde, CioH7N02,Et[, crystallises from alcohol in

orange-yellow needles, melts at about 200° with decomposition, and is

soluble in water.

Cinchonic acid ethylhetaine, Ci2HnN02 + 2H2O, prepared by treating

the ethiodide with silver oxide in cold aqueous solution, separates

from water in lustrous, colourless crystals which melt at 90—92°, and
lose their water at 110°, the anhydrous substance melting at 199° with
decomposition ; it is readily soluble in water and alcohol, its aqueous
solution having a bitter taste, and giving, with ferric chloride, an in-

tense red coloration on warming.
Etliylidenecinclionic acid, CHMeiCgNHe'COOH, is formed when the

preceding compound is treated with potash, and is isolated as described
in the case of the homologue. It crystallises from ether in brownish-
yellow, transparent prisms, and readily undergoes oxidation on exposure
to the air in a moist condition. The silver salt has the composition

Cx2H,oN02Ag.

^, ... .... .7 ^ ^CHMe-NiCgHe-COOH ,

mlujlidenecinchoxinic acid, 0< I

r^r\r\T^^ obtamed by
OriMe'JN rC^gilg'L'OUxl

boiling a solution of ethylidenecinchonic acid in dilute alcohol for a
long time in presence of air, crystallises from hot alcohol in colour-

less needles, melts at 206°, and is readily soluble in warm alcohol, but
only very sparingly in chloroform, and almost insoluble in water and
ether; it sublimes unchanged in long, colourless needles. The sodium
salt, Co4H2oN205N"a2 + Aq, is readily soluble in alcohol and water,

from which it separates in well-defined, efflorescent crystals. The
'potassium salt forms short, transparent prisms, and dissolves freely in
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alcohol and M^ater. The silver salt, CgiHaoNaOsAgj, is a moderately

stable, crystalline powder.
Cinclionic acid propohromide, CioHvNOziPrBr, crystallises from

alcoholic ether in lustrous, colourless needles, melts at 218° with de-

composition, and is readily soluble in alcohol and water. The cor-

responding additive products with isobutyl bromide and amyl iodide

could not be obtained. F. S. K.

Action of Trimethylene Chlorobromide on Aromatic Amines
and Amides. By G. Pinkus (Ber., 25, 2798—2806).—Gabriel and
his pupils have shown that trimethylene chlorobromide acts on
thioamides with formation of penthiazolines having the general

formula RC<^T^,pTT^]>CH2. In the present paper, the author de-

scribes the results obtained by substituting amides for the thio-

derivatives.

Formanilide and trimethylene chlorobromide react with one another
at the boiling point of the latter, forming a mixture of two bases

having the formulae C13H12N3 and dsHis^N" respectively, carbonic

oxide being also evolved. The former base is identical with the

methenyldiphenylamidine described by Wallach, its formation being
brought about by the action on the excess of formanilide of the

hydrogen chloride set free during the process. The second base may
be obtained much more readily and unmixed with the amidine by
substituting aniline for formanilide.

The base contains a tertiary nitrogen atom, and hence both hydro-

gen atoms of the amido-group have been replaced, one halogen atom
of each molecule of the chlorobromide having been eliminated with
each of these hydrogen atoms ; the remaining halogen atoms would
most probably combine with hydrogen atoms in the benzene nucleus

forming a compound having one of the following constitutional

formulae :

—

Ho H2

That the base is in reality a derivative of tetrahydroquinoline is

proved by the fact that it may also be obtained by the action of tri-

methylene chlorobromide on that compound ; in order to ascertain

which of the above formulae is correct, the action of the chlorobrom-

ide on formorthotoluidide and formoparatoluidide was examined, the

result showing that whilst the para-derivative readily yields an
analogous base, the ortho-derivative behaves in a different manner.
Hence the first of the above formulae must be correct, for, as will be
seen, no such compound can be formed if the ortho-position is already

occupied, as it is in formorthotoluidide.

The base C12H15N is also formed in small quantity by the re-
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duciion of Reissert's a-keto-7-juloline (this vol., p. 883) ; this fully

agrees with the above constitution, and the name of the substance,
therefore, becomes, in accordance with Reissert's system, juloluMne.

Julolidine is a colourless, crystalline mass which, melts at 40°, boils

with considerable decomposition at 280°, and becomes brownish-red
after a time ; the hydrochloride, C,2Hi5N',HCl, crystallises in white
prisms, is partially dissociated by water, and melts at 218° ; the
hydriodide melts at 219—222°, the pierate at 165°, and thepZa^iwo-
chloride at 220°. The base gives a deep blood-red coloration with all

oxidising agents
;
purple-red needles having a metallic lustre, some-

times separate out, but gradually become colourless. Towards
methyl iodide, julolidine behaves as a tertiary base yielding a meth-
iodide which forms colourless crystals, melts at 186°, and is not
attacked by potash.

The base obtained from formoparatoluidide is an oil, but yields a
crystalline hydriodide, Ci2NHi4Me,HI, and shows reactions similar to

those of julolidine. Formorthotoluidide, on the other hand, yields,

with trimethylene chlorobromide, a salt having the formula
C6H4Me']Sr(C3H6X)2,HX, X being partly chlorine and partly bromine.
This substance only loses the remainder of the halogens with great
difficultv, and then forms tetrahydrorthotoluquinoline, C10H13N' (com-
pare Ziegler, Abstr., 1888, 609). The free base melts at 252°, the
hydrochloride at 210°, the picrate at 168°, the platinochloride at 212°,

and the wiYroso-derivative at 136°.

Paramethoxyquinoline is also attacked by trimethylene chloro-

bromide with formation oi paramethoxyjulolidine, CioNHi4*OMe, which
is a pungent-smelling liquid ; its hydrochloride separates from water
in long needles, and from alcohol in compact crystals, melts at 188°

with decomposition, and gives no coloration with ferric chloride ; the

platinochloride melts at 209— 210°.

The action of trimethylene chlorobromide on benzenesulphanilide

and of ethylene bromide on benzylamine was also examined, but in

the first case no reaction takes place, and very little in the second.

H. G. C.

Cincholine and Fluoroline. By O. Hesse (Annalen, 271, 95

—

100; compare Abstr., 1882, 1114; and Weller, Abstr., 1887, 979).—
Cincholine, C10H21N, obtained from paraflBn oil, and purified by means
of its oxalate, is a highly refractive oil, with an odour recalling that

of pyridine, and specifically lighter than water; it boils at 236—238°,

and dissolves freely in ether, chloroform, and alcohol, but is almost
insoluble in water. The oxalate, (CioH2iN)2,C2H204, crystallises in

colourless plates, and is only sparingly soluble in cold alcohol, and
almost insoluble in cold water; the other salts do not crystallise.

Fluoroline, CioHiaN", the volatile base previonsly described as

hygrine, and supposed to have been obtained from (?) Trujillo coca

{Pharm. Zeit., 1887, 668) is probably derived from the coal-tar oil

employed in extracting the alkaloids, in spite of the fact that Giesel

has also stated that the base can be obtained from Trujillo coca and
from Java coca {Pharm. Zeit., 36, 420). It is a yellow oil, with a

peculiar odour, like that of quinoline, and dissolves freely in ether,



ORGANIC CHEMISTRY. 1493

alcoliol, and chloroform, but only sparingly in cold water ; it has a
strongly alkaline reaction, and is readily soluble in dilute acids,

the solutions showing a blue fluorescence. The oxalate crystallises

in colourless needles, and is readily soluble in water and alcohol.

The hydrochloride is crystalline and readily soluble in water. The
platinochloride, (Ci2Hi3N')o,H2PtCl6 + 2H2O, crystallises in small, pale
yellow needles, loses its water at 100°, and is only sparingly soluble
in cold water. F. S. K.

Glyoxaline. By F. Rung and M. B ehrend (Annalen, 2 71, 28—40)

.

—The following experiments were undertaken with the object of
throwing some light on the constitution of glyoxaline, but they were
brought to a conclusion by the publication of Bamberger's papers
(this vol., p. 632) on benzimidazoles.

Diazohenze7ieglyoxaline, C3H3N2'N"2Ph, prepared by treating glyoxal-
ine with diazobenzene chloride in ice-cold, aqueous solution, crystal-
lises from dilute alcohol in red needles, melts at 177—178°, and is

readily soluble in alcohol, ether, and chloroform, but only sparingly
in water, and almost insoluble in light petroleum ; it resinifies on
exposure to the air, and is decomposed by boiling acids.

A compound of the composition C3H3N3O2, probably a 7iitroglyoxaUne,

is produced when glyoxaline is heated with a mixture of nitric acid
and concentrated sulphuric acid ; it separates from boiling alcohol in
colourless needles, and is sparingly soluble in hot water and alcohol,

insoluble in ether and chloroform, but soluble in glacial acetic acid
and hydrochloric acid ; it dissolves in alkalis yielding yellow solu
tions, from which it is precipitated unchanged on the addition of an
acid ; it forms a sparingly soluble silver derivative.

A crystalline additive product is formed when methylglyoxaline is

warmed with ethyl chloracetate ; it melts at 196—197°, and is Yevj
readily soluble in water; on adding platinic chloride to an aqueous
solution of this substance, a crystalline salt of the composition
(C8Hi3N"202Cl)2,PtCli is obtained.

Glyoxaline also combines with ethyl chloracetate, yielding a syrupy
product which is very readily soluble in water ; in its aqueous solution
platinic chloride produces a crystalline precipitate of the composition
C22H34]N'408,PtCl6. Whcu the original syrupy product is digested with
silver oxide in aqueous solution, it is converted into a crystalline sub-
stance of the composition €7118^204, which decomposes when heated
above 230—235*^, but without melting; as the same compound can be
obtained by heating glyoxaline with chloracetic acid at 100°, and then
treating the product with silver oxide in aqueous solution, its con-
stitution is probably expressed by the formula

COOH-CH2-C3H3N^2<Q.^5>.

When the methiodide or ethiodide of methylglyoxaline is boiled
with concentrated potash, it is decomposed with liberation of methyl-
amine, no ammonia being formed. Methylglyoxaline propochloride
is decomposed by boiling potash, yielding methylamine and formic
acid in molecular proportion ; methylglyoxaline amylochloride also

VOL. LXII. 5 h
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gives methylamine, whilst benzylglyoxaline methiodide yields benzyl-

amine. F. S. K.

Cinnoline Derivatives. By M. Busch and M. Klett (Ber., 25,
2847—2853; compare v. Bichter, Abstr., 1883, 1105).—Hydroxy-
cinnoline (he. cit.) is thus prepared :—The calculated quantity of

sodium nitrite solution is added to orfchamidophenylpropiolic acid,

suspended in a mixture of equal volumes of concentrated hydrochloric
acid and water (10 parts), and the hydroxycinnolinecarboxylic acid
thus obtained is converted into hydroxycinnoline. O. Fischer's harmine
(Abstr., 1889, 730) is, perhaps, dihydrocinnoline, but cinnoline itself

is unknown, and the authors' attempts to prepare it by the action of

numerous reducing agents on both hydroxycinnoline and on the
chloro-derivative have proved unsuccessful.

PCrCTT
Chlorocinnoline, C6H4<^ i

, is obtained by slowly adding hydr-

oxycinnoline to phosphoric chloride (4 parts) mixed with some
phosphorus oxychloride, subsequently heating the mixture on the
water-bath for an hour, and pouring it on to ice, whereby an aqueous
solution is obtained. After adding alkali to the latter, it is extracted
with ether, the colouring matters being removed from the ethereal

solution by treating it with animal charcoal. The compound crystal-

lises from light petroleum in long, white needles, melts at 79°, and is

very readily soluble in alcohol. The chlorine is displaced by hydroxy 1

even on boiling the compound with water, and when silver nitrate is

added to its aqueous solution the theoretical amount of silver chloride

is precipitated. The hydrochloride forms white needles, and melts

at 151°. Anilidocinnoline, CeH^-c^-j^ ^^CH, formed by gently

warming the chloro-derivative with aniline, crystallises in brownish,
lustrous needles, melts at 232°, and is sparingly soluble in ether.

Faratoluidocinnoline melts at 215°.

Ethoxycinnoline, CqB.4,<^ '\
, is obtained by gently warming

hydroxycinnoline with sodium ethoxide in alcoholic solution; pro-

tracted heating causes decomposition. The compound crystallises

from light petroleum in small, colourless, felted needles, melts at 106",

and is very readily soluble in water. A. K. L.

^-Succinylphenylhydrazide or l-Phenyl-3 : 6-orthopiper-
azone. By A. Michaells and B. Hermens {Ber., 25, 2747—2752).

—

^-Succinyl/phenylhydrazide or 1-phenyl-^ : 6-orthojpij)erazone,

CHo-CO-NPh

CHo-CO-NH '

is obtained by the action of succinic chloride on sodium phenylhydr-
azide. This substance (isomeric with Hotte's a-succinylphenylhydr-

azide) crystallises from hot water in transparent crystals melting at

199°. It reduces Fehling's solution when heated, and does not give

the Billow colour reaction with sulphuric acid and potassium chrom-
ate. It is sparingly soluble in cold water or boiling alcohol, readily
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in boiling water or glacial acetic acid. It is soluble in aqueous alkalis

and in ammonia, and does not form a nitroso-derivative, thus resem-
bling Hotte's corresponding /3-plithaljlplienylhjdrazide. When heated
with excess of acetic anhydride, it yields the monacetyl derivative

;

this crystallises in colourless scales, which darken at 172°, and melt
at 179°, It is very sparingly soluble in boiling water, more soluble in

boiling alcohol. Cold dilute alkali does not dissolve it, but when hot
causes its decomposition.

Attempts to produce the above piperazone by the hydrolysis of
ethyl succinate phenylhydrazide proved unavailing, the a-hydrazide,

Att ^r^>^'^'HPh, being formed.

Ethyl succinic cJiloride, COOEt'CHa'CHa'COCl, was obtained by the
action of phosphoric oxychloride on sodium ethyl succinate,

COOEt-CsHi-COON'a.

It is a colourless, mobile, highly refractive liquid, boiling at 144°

under 90 mm. pressure. It has a pungent smell, fumes in the air, and
is only slowly decomposed by cold water. When distilled under
atmospheric pressure, it is decomposed into ethyl chloride and succinic

anhydride. When this chloride (1 mol.) is treated with phenylhydr-
azide (2 mols.), ethyl succinate phenylhydrazide^

COOEt-C2H4-CO-NH-NHPh,

is formed. This substance crystallises from hot water in white
needles, soluble in alcohol, but only sparingly so in ether. It melts at
107", reduces Fehling's solution, and shows the Biilow reaction. When
it is dissolved in hot dilute potash and the solution, on cooling, acidi-

fied with hydrochloric acid, a substance of the formula C2oH29^403 is

formed, which crystallises in colourless needles melting at 137°, and
reduces Fehling's solution. When heated to 1 70°, this compound yields

Hotte's a-succinyl phenylhydrazide ; and is, therefore, probably the
anhydride, 0(CO-C2H,-CO-NH-NHPh)2. The authors find that when
pure, Hotte's a-hydrazide crystallises at 158° (Hotte 155°).

L. T. T.
New Synthesis of Ketoquinazolines and Thioquinazolines.

By M. BuscH {Ber., 25, 2853—2860).

—

Fhenyltetrahydroketoquinazol-

NH* CO
ine, C6Hi< Jti-h,' separates, together with orthamidobenzylanil-

ine hydrochloride, when a 20 per cent, solution of carbonyl chloride

(0*5 mol.) in toluene is added to an ethereal solution of orthamido-
benzylaniline ; the mixture is then shaken with water, the solvent dis-

tilled off, and the compound crystallised from dilute alcohol. It crys-

tallises from ethyl acetate in colourless, translucent, four-sided tables,

melts at 189°, and is indifferent both towards acids and towards alkalis.

PhenyltetrahydrothioquinazoUne, C6H4<^ ' , is prepared by

boiling orthamidobenzylaniline with carbon bisulphide (3 parts) and
an equal volume of alcoholic potash, in a reflux apparatus, for an
hour. After distilling off the liquid and crystallising the residue

5 A 2



1496 ABSTRACTS OF CHEMICAL PAPERS.

from alcobol, the compound is obtained in colourless needles or large,

translucent plates almost insoluble in ether ; its melting point (about

245°) is not sharp. If heated with alcohol and mercuric oxide in a

sealed tube at 150"^ for five hours, it gives the above-described keto-

compound ; w^hilst, on reduction with sodium ethoxide, phenyltetra-

hydroquinazoline (Abstr., 1890, 73), which is now found to melt at

119°, is produced.

Paratolyltetra'hydro'ketoqui7tazoli7ie, Cetli^ '
, melts at

Uri2*J\ •L6l:l4Me

218—220°, and paratolyUetraJiydrothioquinazoUne,

NH-CS
' *^CH2-N-CGH4Me

at 285°. The latter yields the keto-compound on oxidation with
mercuric oxide, whilst reduction with sodium ethoxide converts it

into paratolyltetrahydroquinazoline (loc. cit.).

Tetrahydrothioquinazoline, CeHi-c^ tJ^tt' ^^ obtained from orth-

amidobenzylamine and carbon bisulphide ; it crystallises from alcohol

in nodular aggregates of leaflets, and melts at 210—212°.

A. K. L.

Action of Formaldehyde on Orthodiamines. By 0. Fischer
and H. Wreszinski (7?er., 25, 2711—2715).—The tertiary anhydro-
bases (imidazoles), of which methylmethenylphenyleneamidine, melt-

ing at 33° (Abstr., 1889, 731), is the simplest member, are formed
when an excess of formaldehyde is added to a faintly acid solution of

an orthodiamine hydrochloride, the mixture being, after a while,

rendered alkaline, and the base extracted with ether. If, however,
the formaldehyde is added to a neutral solution of the orthodiamine,

bases polymeric with the last-mentioned are obtained.

The base, CxoR^^^, is prepared by adding 50 per cent, formalde-

hyde (3 grams) to a hot solution of orthophenylenediamine (2 grams)
in alcohol (15 grams), and boiling the mixture for a minute; it

separates on adding water, and when crystallised from ether forms
colourless, thick tables, melts at 144°, and is almost insoluble in

^ ^. ^ .. • • C6H4-]^—CH'NMe ^,
water; it probably has the constitution i,^ L^^ X i -rx • ^^^

NMe-CH-N— CfiHi
jplatinochloride forms yellow, lustrous needles, and melts at 240°.

In a similar manner there are obtained from diamidotoluene
[Me : (NHoJz = 1 : 3 : 4], a base, Ci8H2oN'4, melting at 222°, and from
ay3-diamidonaphthalene a base, C24U20N4, melting at 165°.

1VTT
MetJienyhiaphthaleneamidine, CioH6<[ t^^CH, is produced by

boiling ay3-diamidonaphthalene with formic acid ; it crystallises from
ether in large plates, melts at 174°, and is sparingly soluble in water.

A methyl derivative is obtained when the last-described base is heated
under pressure with methyl iodide (1 mol.) and wood spirit (10 parts)

for 5—6 hours ; it is a bright, yellow oil, which boils at 286°, and its

solution in alcohol exhibits a beautiful blue fluorescence.

A. R. L.
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Nicotine. By A. Pixner (Ber., 25, 2807--2821).—By the action
of bromine on free nicotine, large quantities of resinous products are
formed ; whilst the action of bromine on a solution of nicotine in
acetic acid or hydrobromic acid gives rise iu the first place to an oily

additive product from which the bromine is eliminated by treatment
with sulphurous acid. In acetic acid solution the reaction quickly
goes further; hydrogen bromide is formed, and the product contains
the two compounds doHgNzBra and doHsNoBraOs, of which the former
yields the well crystallised perbromide, CioHgNaBrajHBrg, described
by Huber (Annalen, 131, 257), and Cahours and Etard (Gompt. rend.y

90, 1815 ; Bull Soc. Chim., 34, 457) ; the latter yields a colourless

hydrobromide, CloHsISraBroOajHBr, formerly obtained in an impure
condition by Laiblin.

The perbromide, CloHgN'oBrsjHBrg, is obtained by adding bromine

(3J—4 parts), dissolved in acetic acid (4— 5 parts), to a solution of

nicotine in acetic acid (5—6 parts). The oily product first formed
dissolves on allowing the mixture to remain, or on gently warming it

at 50—60°. The perbromide crystallises from the clear solution
after two days in monosymmetric, chrome-red scales or flat, yellowdsh-
red needles, is easily soluble in warm acetic acid, sparingly so in

water, melts at 163° with decomposition, smells of bromine, which it

loses on drying, and is decomposed by boiling with water with
evolution of bromine and production of a colourless solution, which
probably contains the base as hydrobromide. The complete combus-
tion of the substance is extremely difficult, and as the numbers
obtained on analysis do not agree very well with those demanded by
theory, the above composition was also proved by titrating the pro-
duct with sulphurous acid, by estimating the amount of hydrogen
bromide formed in the reaction with soda solution, and also by pre-

cipitation with silver nitrate. The results obtained in this way agree
with those required by the formula given.

The free base, dibromodehydronicotine, CioHgNsBrg, is obtained oy
treating the perbromide with ammonia. The liijdrohromide is very
easily soluble in water. The picrate, CioH8N2Bro,C6H2(N'03)3*OH, is

obtained by heating the perbromide with water, and adding picric

acid to the aqueous solution ; also by adding bromine (6—8 atoms) to

a solution of nicotine in hydrobromic acid, boiling until the mixture is

free from bromine, and then adding picric acid, or by reducing the per-
bromide with suljDhurous acid and adding picric acid. It crystallises

from water in large, lustrous, highly refractive, yellow prisms, darkens
at 177°, melts at 180°, and then decomposes with much frothing.

The platinochloride crystallises in long, yellow needles, darkens at
200°, does not melt at 250°, and is very sparingly soluble in water.

Dihroinodioxydehydronicotme hydrobromide, CioHs^iOaBrsjHBr, is ob-
tained by heating nicotine (10 grams) with aqueous hydrobromic
acid (20 per cent., 25 grams) and bromine (25 grams) in a sealed tube
for 10—12 hours on the water-bath. It crystallises from water in

slender, white needles, or colourless, lustrous, flat prisms, begins to

darken at 200°, decomposes on further heating, and is easily soluble
in hot water, sparingly so in the cold. The free base is obtained by
adding alkali to a solution of the salt. It is obtained in small, nodular
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crystals, melts at 196° witli decomposition, and is soluble in acids,

alkalis, and the alkaline earths. When the free base is oxidised with
alkaline permanganate, it yields nicotinic acid.

Dibromodehydronicotine, when treated with strong bases, yields

methylamine, oxalic acid, and a compound containing nitrogen ; the

latter has not yet been isolated. The crystallised perbromide is treated

with a slight excess of sulphurous acid, and to the colourless liquid

thus obtained an excess of barium hydroxide is added, the mixture
filtered, and then heated to boiling, and distilled Avith steam as long
as the distillate is alkaline. Methylamine hydrochloride is easily

obtained from the filtrate in the theoretical quantity, supposing that

one nitrogen atom is eliminated in the form of methylamine, and
barium oxalate is found in the residue.

The author is engaged in attempting to isolate the third decom-
position product of dibromodehydronicotine. E. C. R.

Alkaloids of Belladonna. By 0. Hesse {Annalen, 271, 100

—

126).—The greater part of this paper consists of a description of well-

known salts of hyoscyamine, atropine, aiid hyoscine, and of a discus-

sion of the results of other chemists' work on the alkaloids of

belladonna.

Hyoscine has the composition C17H21NO4, and not C17H23NO3, as

supposed by Ladenburg and Merck ; it melts at about 55°, and dis-

solves freely in ether, chloroform, and alcohol, but is only moderately
easily soluble in water ; its specific rotatory power in alcoholic solu-

tion at 15° is [a]D = —13-7^
The author proposes that Ladenburg's pseudotropine or hydroxy-

tropine should be called oscine ; the composition of osciueis CgHisNOo,
not CsHisNO. Benzoijloscine, dsHivISrOi, pi'epared by heating oscine

at 80—100° with an equal weight of water and a large excess of

benzoic anhydride, crystallises from chloroform in needles, melts at
59°, and is readily soluble in ether, alcohol, chloroform, and acids, and
moderately easily in water. The aurochloride, Ci5Hi7N04,HAuCl4,
crystallises in small, yellow needles, and melts at 184°.

Atropamine platinochloride (compare Abstr., 1891, 228) crystal-

lises in yellow^ scales, and melts at 203—204° with decomposition.

F. S. K.
Hyoscine (Scopolamine). By E. Schmidt (Ber., 25, 2601

—

2607).—A reply to Ladenburg (this vol., p. 1366).

Berberis Alkaloids. Berberine and Hydroberberine. By E.
Schmidt (Arch. Phnrm., 230, 287—291).—The author has caused
fresh experiments to be made which confirm and amplify those pre-

viously carried out by H. Schreiber (Inaug. Diss., Marburg, 1888),
and R. Gage (Abstr., 1890, 1012 ; and 1891, 332). These experiments
were carried out by C. Link, and are described in the following abstract.

C. F. B.
Berberine and Hydroberberine. By C. Link (Arch. Pharm.,

230, 291—320).—When an aqueous solution of berberine sulphate is

treated with excess of bromine in the cold, berberine tetrabromide
hydrobromide, C2nHnN'04,Br4,HBr, is formed ; but this, when heated
at 100° or treated with cold alcohol, loses 2 atoms of bromine and
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forms tlie dibromide lijdrobromide, wliicli, when boiled with, alcohol,

loses 2 atoms more, yielding berberine hydrobromide, C2oHi7!N'04,HBr

+ 2H2O.
Hydroberberine tetrabromide hydrobromide, C2ofr2iN04,Br4,HBr, is

formed when hydroberberine, either in sulphuric acid or in chloro-

form solution, is treated with bromine. When heated at 100°, or when
boiled with alcohol, it is converted into the dibromide, C2oH2iN"04Br2,
which in the latter case crystallises with 3H2O. The dibromide, when
heated with alcoholic potash, loses CHaBr, one of the two methoxyl
groups being destroyed, and yields a compound Ci9Hi8N'04Br, which
is not a hydrobromide, for it does not give silver bromide with silver

nitrate, but a crystalline compound Ci9Hi8N^04Br,Ag]S'03. Hydrober-
berine dibromide still has basic properties, for it forms a platino-

chloride, (C2oH2iN04Br)2,H2PtCl6. When reduced with zinc and
hydrochloric acid, it yields hydroberberine.

Various compounds of hydroberberine with ethyl iodide and brom-
ide, and of these with gold and platinum chlorides, were prepared

;

these are tabulated below. Hydroberberine ethiodide, when treated

with silver oxide, yielded an ethylammoninm base, C2oH2i]S'04Et*OH
4- 4H2O, melting at 163—165°. When this is heated in a current of

dry hydrogen, it loses not 4 but 5 mols. H2O, ethylhydroberberine,

C2oH2oEtN04, being presumablv formed. This substance crystallises

with 3H2O, when it melts at 240—245°; when dried at 100°, it

loses 2H2O, leaving C2oH2oEtN04 + H2O, or C2oH2o]N'04,EtOH. It

also crystallises from a solution in chloroform and alcohol with
4H2O, and then loses 3H2O when dried at 100, leaving the same com-
pound as before. This substance is quite distinct from the ethyl base
of hydroberberine from which it was prepared ; it is not, as was to be
expected, a tertiary base, but is a quaternary compound, and gives no
alkaline reaction. With ethyl iodide, for example, it forms not an ethyl

iodide additive compound, but a hydriodide from which a base cannot be
set free by the action of potash. A number of halogen acid derivatives

of ethylhydroberberine (tabulated below) were prepared for comparison
with the corresponding ethyl halogen derivatives of hydroberberine.

Hydroberberine ethohydroxide,

C2oH2,N04,EtOH + 4.H2O,

in. p. 163—165°.

Hydroberberine cthochloride,

CooH2iN04,EtCl + 2^H20,
ra. p. 225—226°.

Hydroberberine ethaurocbloride,

C2oH2iN04,EtAuCl4,
. m.p. 180—181°.

Hydroberberine ethoplatinochloride,

(C2oH2lN04)2,Et2PtClc,
ni. p. 229—230°

Hydriodide of ethyl base,

CooH2iN04,EtI + HoO,
ni. p. 227—228°.

Ethylhydroberberine,

C2oH2oEtN04 + 4H2O,
m. p. 240—245°.

Ethylhydroberberine chloride,

C2oH2oEtN04,HCl + 2iH20,
m. p. 261-263°.

Ethylhydroberberine aurochloride,

C<,oH<,oEtN04,HAuCl4,
* m. p. 184—185°.

Ethylhydroberberine platinochloi'ide,

(C.,onooEtN04)o,H2PtCl6,
ni. p. 220—221°.

Hydriodide of ethylhydroberberine,

C2oH2oli:tN04,HI,

m. p. 241—242°.
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jjjd/obromido of ethyl base,

C2oH2iN04,EtBr,
m. p. 250—251°.

Uydroberberine ethonitrate,

CooH.iN04,EtN03 + HA
m. p. 243—244°.

Hydrobrotnide of ethylhydroberberine,
C2oHooEtN04,HEr,
m. p. 245—246°.

Ethylhydroberberine nitrate,

C2oH.oEtN04,HN03 + 2HoO,
in. p. 131—132°.

It was further observed that, although an alcoholic solution of
iodine oxidises hydroberberine to berberine hydriodide, it converts
the hydroberberine ethylammonium base into hydroberberine eth-

iodide, and ethylhydroberberine into its hydriodide. C. F. B.

Lysine. By E. Drechsel and T. U. Krugee (Ber., 25, 2454

—

2457).—The platinochloride, CeHuI^^sOa.H^PtCle + CsHeO, obtained
from casein, was dissolved in water, freed from alcohol by distillation,

and from platinum by means of hydrogen sulphide, and the acid solu-

tion of the dihydrochloride thus obtained w^as heated on the water-bath
with the calculated quantity of sulphuric acid until all the hydrochloric
acid had been driven off. The residual syrup, which crystallised on
cooling, was dissolved in hot water, the sulphuric acid accurately
precipitated with barium hydroxide, and the solution filtered and
evaporated to crystallisation. Not lysine, but lysine carbonate, or
perhaps more properly, lysine lysinecarbamate, 2C6H14N2O2 + CO2,
was obtained ; this substance loses its carbonic anhydride when
heated at 110° in a current of air freed from that gas.

If the dihydrochloride is evaporated to dryness on the water-bath
with excess of milk of lime, and the residue distilled in a current of
hydrogen, various basic products are obtained. In some experiments
the aqueous portion of the distillate was treated 'with soda and benzoic
chloride, and an oil obtained which crystallised on cooling to a sub-
stance which melts at 42*6°, and when boiled with water or alkalis or
heated in hydrogen to 120°, yields benzoic acid and a substance
apparently of a basic nature. * C. ¥. B.

Constitution of Peptones. By P. Schutzenuerger (Compt.
rend., 115, 208—213).—Blood fibrin from the horse was converted
into peptone by the action of extractive pepsin in presence of hydro-
chloric acid. The solution has all the properties of proteid peptone,

and when evaporated in a dry vacuum it yields a yellowish friable

mass of fibrin-peptone. When its solution is mixed with excess of

ammonium sulphate, it yields a viscous precipitate as observed by
Kiihne.

During conversion into peptone, the fibrin combines with 3*97 per
cent, of water ; after drying in a vacuum, its composition, exclusive of

the ash, is C, 49'18
; H, 7-09; N", 16-33 ; and S, 27-40. These

numbers agree closely with those obtained by Kiihne and Chitten-

den with carefully purified ampho-peptone from blood fibrin. The
formation of fibrin-peptone may be represented by the equation
C56H92N16O20 + 3H2O = C56H98]S'i6023.

When fibrin-peptone is heated for six hours at 150—180° with
three times its weight of barium hydroxide, it yields ammoniacal
nitrogen 4-1, carbo " n^^-'-^'-'de 5*94, acetic acid 3-16, and solid re-
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sidue 87*82 per cent., the sum of the products bein^ practically

identical in weight with the original peptone, a fact which seems to

indicate that no combination with water takes place. The solid

residue, exclusive of the ash, has the composition C, 47*52 ; H, 7*61
;

N, 12*93 ; 0, 31*94 ; and the loss of carbon and nitroo^en seems to be
due to the formation of volatile bases of the pyrroline or pyridine

groups, as observed in the case of other proteids. The decomposition
of the peptone may be represented by the equation CseHgeNieOao +
6H2O = 2CO2 + 4NH3 + iCaH^Oa + C6H7N + C47H89NUO34. The
ureides present in the fibrin remain in the fibrin peptone, and the
decomposition of the latter in presence of baryta is similar to that of

fibrin itself and other proteids. C. H. B.

Molecular Weight of the Peptones. By Gr. CiAMiciANand C. U.
Zanetti {Gaz'^ietta, 22, 449—452 ; compare Paal, this vol., p. 896).

—

The authors prepared pure peptone by dissolving the commercial
substance in water, adding potassium ferrocyanide and acetic acid,

and fractionally precipitating the solution with alcohol. The separated
peptone was repeatedly (10 times) dissolved in water and precipitated

by alcohol ; it was finally dried over sulphuric acid.

Experiments made by the cryoscopic method in aqueous solutions

on two samples of commercial peptone, after treating as above, gave
the molecular weights as 529—555 and 317—344 respectively.

W. J. P.

Nuclein. By H. Malfatti {Zeit. physiol. CJiem., 17, 8— 9 ; com-
pare this vol., p. 224).—In a former paper the statement was made
that nucleic acid prepared from Liebermann's nuclein can unite with
guanine, forming a compound like the nucleic acids obtained from
natural nuclein. Several repetitions of the experiments led, however,
to negative results. W. D. H.

Pupin. By A. B. Griffiths {Compf. rend., 115, 320—321).—
Pupin, C14H..0N2O5, is a colourless, amorphous substance, obtained
from the skin of the pup^ of various lepidoptera (Fieris hrassicce,

napi, and rapcF, Latreille, and Flusia gamma, Mamestra hrassica^, and
Noctua pronuba, Linn.), where it is secreted after the last change.
The skins are boiled with aqueous soda, Avashed in succession with
dilute acid, water, alcohol, and ether, and finally dissolved in strong
hydrochloric acid. The crude product is precipitated by water and
purified by repeated precipitation from acid solution.

Pupin dissolves in mineral acids, but not in neutral solvents. When
boiled with strong mineral acids for a long time, it is hydrolysed to

leucine and carbonic anhydride, each molecule yielding two of each
of these substances. Jn. W.
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Physiological Chemistry, 1

Air Vitiated by Respiration. By J. Haldane and J. L. Smith
(J. Pathol, and Bacteriol., 1, 168—186).—From experiments on human
beings the following conclusions are drawn :

—

1. The immediate danger from breathing air highly vitiated by
respiration arises entirely from the excess of carbonic anhydride and
deficiency of oxygen, and not from any special poison. Experiments
on animals, consisting of injecting the products of respiration into

them (obtained by condensing the products of respiration expired
into a Liebig's condenser), caused no more ill-effect than distilled

w^ater.

2. Excess of carbonic acid rather than deficiency of oxygen is the

more potent cause of hyperpnoea and headache.
A practical conclusion drawn from these experiments is, that the

unpleasantness of close rooms is due rather to the effect produced
through the sense of smell ; and, therefore, that personal cleanliness

is more important than ventilation ; in fact, the odours that arise

may be removed by other means than the excessive ventilation now
considered so necessary. W. D. H.

Formation of Sugar from Peptones in Blood. By R. LiSpixe

(Gompt. rend., 115, 304—305).—Purified commercial peptone (0'2 to

0'5 gram) is dissolved in the recent arterial blood (40 grams) of a
healthy dog, defibrinated, or better, treated with sodium fluoride. In
less than an hour the peptone is no longer to be recognised by the

colorimetric reaction with copper sulphate, and the amount of sugar
in the blood is found to have increased. With the temperature at

39°, or better, at 55—60°, peptone seems to yield nearly one-tenth of

its weight of sugar. Jn. W.

Iron in the Foetal Organism. By G. Buxge (Zeit. physiol. Chem.,

17, iyS—66).—In two former communications (Abstr., 1889, 789;
this vol., p. 516) it has been shown that certain organs of the new-
born mammal contain a store of iron, which is gradually used up in

the formation of the iron-containing principles of the body, the milk
containing insufficient iron for the purpose. In young guinea pigs

this is not so marked, as very soon after birth their milk diet is

supplemented by vegetable food rich in iron. Young cats, dogs, and
rabbits, live longer on milk only. The rabbit is born blind, and
otherwise immature, the guinea pig is covered with warm fur, and its

eyes are open. One must, therefore, for fair comparison, examine
the guinea pig in a condition corresponding to that of the new-born
rabbit; that is, the foetal guinea pig must be removed from the

uterus. It is then found that the theory is fully confirmed ; the

guinea pig, like the rabbit, has the highest relative amount of iron

in its body at the time of birth; the amount of iron is directly related

to that in its food. W. D. H.
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Iron in the Liver. By G. Bcnge (Zeit. physiol. Ghem., 17, 78

—

82).—In order to estimate the iron in the liver it is, above all things,

necessary to have it blood free. This can only be done during life

;

salt solution being passed through a cannula into the portal system
in ansesthetised animals ; the fluid is allowed to escape by the hepatic

artery and vena cava inferior. The liver is removed and weighed,
but only those portions which are perfectly pale, and give no red
colour after soaking in distilled water, are taken for iron analyses.

The amount of iron in milligrams per 100 grams of liver in 10
analyses (dogs and cats) were, 8-7, 1*0, 2*5, 26, 47, 47, 355, 5*2,

7'0, 6'4. The high number, 85*5, was in a very young animal, and
contrasts forcibly with the rest, which were full grown. Investiga-

tions in the same direction with other organs are in progress.

W. D. H.
Horse Fat. By C. Amthor and J. Zixk (ZeiL anal. Chem., 31,

381—383).—See this vol., p. 1533.

Myristic Acid in Ox Gall. By Lassar-Cohn {Zeit. physiol,

Chem., 17, 67—77).—Myristic acid is obtained by fractional pre-

cipitation with barium acetate from the acids of ox bile. The per-

centage is 0"004. This acid has been hitherto found in eight plants,

and in spermaceti. Whether it occurs in ordinary fat in small

quantities is now under investigation. W. D. H.

Influence of Hot Baths on the Excretion of Nitrogen and
TJric Acid from the Human System. By E. Formanek {Moimtsh.,

13,. 467—481).—A single hot air or vapour bath does not cause any
perceptible change in the excretion of nitrogen from the system, but
if baths be taken on two consecutive days, the excretion of nitrogen
is found to increase on the second day, the increase continuing until

the day following. The same thing holds also for the excretion of

uric acid. A temporary raising of the temperature of the body is,

apparently, therefore, of little effect in this respect, it being neces-

sary to maintain the action for some time before change is noticed.

H. C.

The Excretion of Nitrogen in Urine. By G. Gumlich {Zeit.

physiol. Chem., 17, 10—14).—Analytical data of a large number of

experiments with urine are given in tables or expressed in curves.

The points investigated were, (1) the total nitrogen
; (2) the nitrogen

in ammonia
; (3) the nitrogen left after precipitating by phospho-

tungstic acid
; (4) the nitrogen of the so-called '* extractives," that is,

(1) - (2 + 3).

With different diets, there were found :

—

1. A relatively large increase and diminution of urea with meat
and vegetable food respectively.

2. A relative increase of ammonia with vegetable food. There was
no change with animal food only.

3. A large relative diminution and increase of extractives with
meat and vegetable diet respectively.

A large number of morbid urines were also examined. In febrile

disorders there was a .relative lessening of urea, an increase of ex-
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tractives and of ammonia. In diabetes, all cases showed a relatively

high, percentage of ammonia ; the amount of extractives and nrea^

as in healthy persons, varied with the diet.

In cases of liver cirrhosis, severe anaemia, and heart failure, there

was relative lessening of urea, and increase of ammonia and extrac-

tives.

In cases of kidney disease, there was a lessening of total nitrogen,

and an absolute and relative increase of ammonia. In uraemia, the

urea excreted varies but little, but the extractives almost disappear

:

these substances appear to be retained in the tissues. The urea
excreted in kidney disease is relatively great.

In healthy and sick persons, the excretion of extractives is increased

if the body weight falls. It appears that the katabolism of tissue

elements yields more extractives relatively than the decomposition of

nitrogenous food stuffs. W. D. H.

Reducing Agents in Normal Human Urine. By G. S.

Johnson {Ghem. News, 66, 91).—In correcting a misquotation in

Neubauer and Vogel's Analyse des Hams, p. 57, the author points out
that, when removing reducing substances from urine by means of

mercuric chloride, he disposes of the excess of mercury by adding"

ammonia solution cautiously until precipitation is complete ; under
these circumstances both the solution, and the precipitate when
decomposed by hydrogen sulphide under water, are free from sub-

stances reducing copper oxide. He recognises that when hydrogen
sulphide is used to remove the excess of mercury, a decidedly reduc-

ing solution is produced. D. A. L.

Occurrence of Acetyl Derivatives in the Urine of Animals
after Ingestion of Aldehydes. By R. Cohn (Ber., 25, 2457—
2470).—Some time since (Jaffe and Cohn, Abstr., 1887, 1032) it was
discovered that when dogs or rabbits are fed with furfuraldehyde, a
Perkin's synthesis takes place, the furfuraldehyde condensing with
acetic acid to form furfuracrylic acid, which leaves the body in com-
bination with glycocine, occurring as furfaracryluric acid in the urine.

Attempts to discover analogous syntheses have failed. Benzaldehyde
is not converted into cinnamic acid ; indeed, the latter substance, if

introduced into the organism, leaves it as benzaldehyde. Thiophen-
aldehyde, administered to a dog, left the system as thiophenuric acid^

partly as such, and partly in combination with carbamide. No
thienylacrylic acid was found ; and indeed this substance, when ad-

ministered to a rabbit, was found to undergo decomposition, leaving-

the organism as thiophenuric acid. Further, in the cases of acet-

aldehyde, paraldehyde, chloral hydrate, and vanillin, no condensation

with acetic acid was observed.
In some further experiments, however, with the nitrobenzaldehydes,

it w^as found that acetic acid does play a part in the reaction, forming
acetamido-derivati ves

.

When a dog is fed with metanltrobenzaldehyde, the latter is con-

verted into metanitrohippuric acid, and leaves the organism partly

as such, partly in combination with carbamide. If, however, rabbits
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are experimented on, in addition to metanitrobenzoic smd raetanitro-

hippuric acids, metacetamidobenzoic acid is found in the urine. If

metamidobenzoic acid is administered, no metacetamidobenzoic acid

is formed, but uramidobenzoic acid.

Orthonitrobenzaldehyde, administered to rabbits, is for tbe greater

part destroyed ; a small quantity is converted into orthonitrobenzoic

acid.

When paranitrobenzaldehyde is administered, a substance of the

composition CieHuNgOv makes its appearance in the urine. This

vsubstance forms colourless, spherical aggregates of small needles,

fantastically disposed at the edges ; it is rather insoluble in ether,

soluble in boiling alcohol, and very slightly soluble in boiling water.

It possibly has the constitution c60H-C6H4-N02,NHAc-C6H4-COOH,
being a molecular compound of paranitrobenzoic and paracetamidc-

benzoic acids. When distilled, it gives off acetic acid ; if heated at 150°

in a sealed tube with hydrochloric acid, or when boiled with hydro-

chloric acid or barium hydroxide, it yields paranitrobenzoic acid; whilst

reduction with ferrous hydroxide converts it into paracetamidobenzoic

and paramidobenzoic acids. It can be synthesised by mixing hot solu-

tions of paranitro- and paracetamido-benzoic acids, but is not formed by
the loss of a molecule of water between these, for in that case the

formula C16HUN2O7 would require the presence of 1 mol. of water of

crystallisation, whereas it loses no water when heated at 150*^, although

it volatilises to some extent. In solution, it dissociates ; the solution

giving a lowering of the freezing point corresponding to a mixture of

its two constituents. The solid substance is not, however, a mere
mixture, but a true chemical compound, and that for the following

reasons. It is formed when solutions of its two constituents are

mixed, in proportions of either 1 : 2, 1 : 1, or 2 : 1 ; it cannot be

separated into its constituents by fractional crystallisation, and when
its silver salt is precipitated in three successive fractions, the third

fraction contains the same percentage of silver as the first. It is a
molecular compound of a novel and interesting type. Probably the

two molecules are united by their nitrogen atoms. C. F. B.

Sulphates and Ethereal Hydrogen Sulphates in the Urine
during DiarrhcBa. By S. T. Bartoschewitsch (Zeit. physiol. Chem.,

17, 35—57).—Full analytical details support the following conclu-

sions :—The absolute and relative quantity of the preformed sulph-

ates (a) and the ethereal hydrogen sulphates (b) are smaller during

diarrhoea than normal, but the fractions —
j

— or 7- are smaller.

In calomel diarrhoea, the disinfection produced by the drug lessens

b ; this is not true for all purgatives, as castor oil increases h and

lessens the fraction —i— . From this it appears that there are two

classes of purgatives, those which disinfect the intestines and those
which do not.

The diagnostic importance of such observations is not great, except
that careful experimentation might sometimes lead to the de.tection of
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those cases of malingering when diarrhoea has been artificially pro-
duced. W. D. H.

Hsematoporphyrinuria. By A. E. Garrod (/. Pathol, and Bac-
teriol., 1, 187—197).—Small quantities of hsematoporphyrin aro
present in healthy urine. Increase occurs in many diseases : some
infective, others (as many cases of liver disease) not so. Anoemia
does not constantly increase the amount, and in febrile diseases, the
amount is not proportional to the severity of the attack.

W. D. H.
Physiological Action of Pentoses. By W Ebstein {Virchow's

ArcMv, 129, 401—412).— In view of the dieting of diabetic patients,

it is necessary to investigate the physiological action of various forms
of sugar; and the present research relates to the two penta-
glucoses or pentoses (C5H10O5), xylose and arabinose.

These substances reduce Fehling's solution, Nylander's reagent,

and form osazones with phenylhydrazine. They also give the fol-

lowing characteristic reactions :—(1.) By distillation with hydro-
chloric acid they yield furfuraldehyde. (2.) A solution mixed with
an equal volume of concentrated hydrochloric acid and then with a
solution of phloroglucinol in equal parts of hydrochloric acid and
water, and warmed, gives a beautiful red colour, which gives a dark
absorption band to the right of the D line. Most urines give a deep
colour with these reagents, but the characteristic absorption band is

not shown.
Xylose, dissolved in water or coffee, or in the solid state mixed

with the food, was given to various people. The amount in the urine
was estimated by Fehling's solution (1 milligram xylose = 1'9 milli-

grams copper), after any glucose that might have been present had
been removed by fermentation with yeast. It appears that xylose is

not assimilated, even when taken in very small quantity, and it can be
recognised in the urine within an hour or two after the administration
of 0'5 gram. This is true both for healthy and diabetic persons. One
received 25 grams of xylose ; in the next 24 hours 9"5 grams were
found in the urine, and the excretion continued for the two follow-

ing days.

Arabinose (1 milligram = 1"95 milligrams copper) gave practically

the same results.

The use of fruit, such as pears, that contain pentosanes, the mother
substances of pentoses, may give the characteristic tests for pentoses
in the urine. It is, of course, important not to confound such a
temporary condition with diabetes. W. D. H.

Pharmacological Investigations of Ketones and Acet-
oximes. By H. Paschkis and F. Obermayer (Monatsh., 13, 451

—

466).—In their physiological effects, the ketones of the fatty series

resemble the alcohols, producing narcosis and decrease of blood

pressure. In strength of action, the different ketones are by no means
equal, this property being chiefly determined by the nature of the

alkyl groups present in the molecule. In the case of the acetoximes,

it was at first supposed that these would probably decompose in the
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system -with separation of lijdroxylamine. Their effect, however,

is found to be totally different from that of hydroxylamine and to

be generally similar to that of the alcohols and ketones. Their
strength of action, as in the case of the ketones, depends on the

nature of the alkyl groups which they contain, and it may be said

generally that the conversion of a ketone into the acetoxime does

not cause any marked change in its physiological action.

H. C.

Physiological Action of Sulphonal. By W. J. Smith (Zeit.

physiol. Gheni., 17, 1—7).—Large doses of sulphonal do not influence

the excretion of urinary nitrogen. There is also no effect on the
sulphuric acid. Kast (Berlin. Mw. Woch., 1888, No. 16) states that the

greater part of the sulphonal given does not enter the urine un-
changed, but as a readily soluble organic sulphur compound. It was
found, however, in the present research, that in dogs, after 3-grara

doses in solution, small quantities of unchanged sulphonal passed into

the urine. Jaffe (Beutsch. med. Woch., 1891, No. 21) and Jolles (Fharm.
Pod, 1891, No. 52) have also found the same in human urine.

What are the compounds in which the greater part of the sulphonal
passes into the urine ? There are two possibilities : it is either ethyl-

sulplionic acid, formed from the easily oxidisable ethylsulphinic acid

(HSOa'CaHs); or sulphoacetic acid (SOaH-CHs'COOH). lu order
to settle the matter, these two compounds were given to dogs and
men, and the urine examined.

After doses of 6 grams of potassium ethylsulphonate, the sulphuric

acid was not increased, and the salt given was separated from the
urine, although in too impure a form for analysis.

The same dose of sodium sulphoacetate lessened rather than in-

creased the urinary sulphuric acid, although the total sulphur in the
urine was double, showing that the salt had been absorbed. The
barium salt was crystallised from the urine. In urine, after the use
of sulphonal, however, no trace of barium sulphoacetate was obtain-

able ; the chief end product of the sulphonal thus appears to be ethyl-

sulphonic acid. W. D. H.

Toxic Action of Carbon Bisulphide. By A. Westberg {Zeit.

anal. Chem., 31, 484—486).—See this vol., p. 1520.

Chemistry of Vegetable Physiology and Agriculture.

To what extent is Atmospheric Nitrogen Assimilable ? By
B. Frank (Ann. Agron., 18, 414—416 ; from Deut. landiu. Presses

1891, 779).—The results of a new series of pot cultures, in which
leguminous and other plants were grown, with and without nitro-

genous manures, and with and without inoculation of the soil with
the nodules of symbiosis in the case of the leguminous plants, may bo
summed up thus :—When the organism of symbiosis is absent, yellow
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lupins and peaa may still develop completely if supplied with nitro-

genous manure, but, under the influence of symbiosis alone, better
development is attained than with the nitrogenous manure in the
absence of symbiosis. In the presence of symbiosis, nitrogenous
manure seems even injurious to the yellow lupin, but the pea profits

by an addition of nitrogenous manure, even when symbiotic growth
takes place.

It has been shown that peas and yellow lupins may, in good soil,

directly assimilate atmospheric nitrogen without any development of

tubercles ; this assimilation of nitrogen, however, is inferior to what
takes place in poor soils almost entirely under the influence of sym-
biotic growth. Peas assimilate considerable quantities of atmospheric
nitrogen in good soils, and symbiosis increases this faculty. Clover
behaves like peas.

Not only does Frank hold that these leguminous plants may
assimilate free nitrogen without the development of any root tubercles,

but he has also obtained fixation of nitrogen, although to a less extent,

with cultures of oats, buckwheat, spinney, asparagus, and colza, which
never show any development of root nodules. J. M. H. M.

Fixation of Free Nitrogen during Vegetation. By E. Breal
{An7i. Agro7i., 18, 369—379).—The author has grown plants of cress

in river sand, w^atered with a solution of potassium chloride with
calcium phosphate in suspension and a little added magnesium
sulphate, under conditions which demonstrate the fixation of atmo-
spheric nitrogen by the combination. A growth of four months in
6"3 kilos, of the soil showed gains of nitrogen in the aerial parts of

the plants of 0'305 and 0"290 gram, and in the soil and roots of each
pot of 0'339 gram IS". The seeds of the plants grown in this way were
lighter, and contained less nitrogenous matter than the seeds sown,
which, of course, had been grown in a nitrogenous soil.

J. M. H. M.

Sodium as a Plant Food. By A. Atterberg {]^xpt. Stat. Becord,

3, 554; from Deut. landiv. Presse, 1891, 1035).—In the author's

experiments, black Tartar oats were grown in quartz sand and
watered with nutritive solutions containing hydrogen potassium
phosphate, magnesium sulphate, and potassium, sodium, and calcium
nitrates. Different amounts of potassium were replaced by equivalent
amounts of sodium and of calcium respectively. The results show a
falling off in the yield of oats when the supply of potassium was
diminished, but the falling off was much less in the sodium series

than in the calcium series. Thus, with 9*42 grams of potassium, the

sodium series gave 141, and the calcium series 142, grams of oats;

with 5'65 grams of potassium, the sodium series gave 134, the calcium
series 112 grams of oats; with 1*88 grams of potassium, the yields

were 112 and 75 grams respectively. Sodium may thus be of great

importance where potassium is deficient, and the large amount of

sodium in many of the Stassfurt salts is no longer to be considered as

useless. N. H. M.
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Distribution and Condition of Iron in Barley. By P. Petit
{Compt. rend., 115, 246—248).—When barley is treated repeatedly

with a dilute solution, of hydrochloric acid in alcohol, only a minute
qaanlity of iron is dissolved, and it follows that practically the whole
of the iron is present in the form of nucle'in. An investigation of the
distribution of the iron in various parts of the grain shows that the

dry embryon contains 0*11 per cent., the integument 0"097, and the
proteids 0'002 per cent.

During germination, the quantity of iron present in the form of

nuclein varies but little, although the proportion of iron diminishes.

In the early stages of germination, the iron in the embryon is suffi-

cient for the requirements of the plant, and none is withdrawn from
the integument or the proteids. C. H. B.

Oil of Cinnamon. By J. Weber (Arch. Pharm., 230, 232—248).
—The author has examined the oil from the leaves of Ginnamo7nurti

oeylanicum, Breyn., and substantially confirms the results of Stenhouse
(Anualen, 95, 103) and Schaer (Abstr., 1882, 1300). The oil was
obtained through Schuchardt, of Gorlitz, from Port Louis, Seychelles

Islands, and was guaranteed pure. It had the colour and odour of

oil of cloves and a burning taste; its sp. gr. was 1*0»552 at 18'5°.

For the most part it consisted of eugeiiol, but contained, in addition,

small quantities of cinnamaldehyde and of terpenes. Attempts to

identify pinene and cineole among the latter were unsuccessfal.

Benzoic acid, also, could not be detected.

Another oil was examined, purporting to be obtained from the

roots of the same plant, and procured from Schimmel, of Leipsic.

Since the completion of the research, however, this firm have thrown
doubts on the genuineness of this oil, suspecting it to be derived from
the leaves. It had the colour and odour of oil of cloves, and its sp.

gr. at 19° was 10411. This oil also consisted mainly of eugenol, but
contained also safrole, small quantities of benzaldehyde, and a con-

siderably larger amount of terpenes than the first oil examined.
C. F. B.

A Crystalline Constituent of Genipa brasiliensis, Mart. By
W. KwASiViK (Chem. Zeit., 16, 109—110).—The fresh, crushed leaves

are extracted three times with alcohol (sp. gr. 815) at 60'', the

extract filtered, and the alcohol distilled completely. The residue is

extracted with hot water, the solution filtered, and lead acetate added
to the filtrate so long as it produces a precipitate. Another filtration

and a similar treatment with tribasic lead acetate follow, and the

solution is then treated with hydrogen sjlphide to remove excess of

lead, and evaporated to a syrup ; this crystallises on cooling, and the

crystals are purified by trituration with absolute alcohol and recrjs-

tallisation therefrom. Water may be substituted for alcohol in this

prescription, but the yield (03 per cent.) is not so good. By the

alcohol treatment, O'Si per cent, was obtained from the fresh leaves,

and 079 per cent, from the fresh bark.

The crystals are colourless, slender, sweet needles, and are insoluble

in ether, light petroleum, benzene, cold alcohol, and amyl alcohol, but

dissolve in water, chloroform, aniline, boiling alcohol, and acidified ,

VOL. LXII. 5 i
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amyl alcohol. The substance melts at 165°, and does not beliave as a
jrlucoside. Its empirical formula is CsHtOs, which, together with the

above properties, indicates that it is identical with mannitol. Its

aqueous solution is optically inactive, except when alkalis or boric

acid are present, and reduces Fehling's solution slightly after boiling

or long standing. These properties are also shared by mauriitol,

although it is generally stated that this sugar does not reduce Fehling's

solution ; this may be true of it qua mannitol, but an alteration pro-

duct is evidently formed when it is heated with alkalis. This matter
is being investigated. A. G. B.

Chemical Study of the Cotton Plant. Feeding Value of the
Cotton Plant and its Parts. By J. B. McBryde (Expt. Stat. Bpcord,

3, 537—542 ; from Tennessee Stat. Bull, 4, 120—125, and 141—145).
—The first paper includes analyses of the whole plant and of its parts,

a determination of the relative weight of the different parts of the

plant, and a comparison of the fertilising constituents in 1 acre of

cotton (300 lbs. of lint), of corn (20 bushels), and of oats (30 bushels

of grain). In the second paper, analyses with reference to food

constituents are given, and the composition of the plant after picking,

compared with that of oats. Analyses of the parts of cotton seed are

also given.

The first table shows the percentage composition of the substances

dried at 190°.
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In the second table, the composition of the ash of the whole plant,
and of the various parts of the plant grown in (1) 1889 and (2) 1890,
are given. N. H. M. .

Composition of the Ramie Plant (Boehmeria). By M. E.
Jaffa (Expt. Stat. Record, 3, 371—373 ; from California Stat. Bull,
94, 1

—

6).—Separate analyses were made (I) of the entire plant, (II)
stalks, (III) bark, and (TV) leaves.. The following percentage
amounts of dry matter, ash, and nitrogen were found in the fresh
substance :

—

Dry mafcter. Ash. Nitrogen.

Whole plant 18-74 1-49 0-258

Stalks (without bark) 18'25 057 0-146

Bark (with fibre and gum) . . 1909 0-81 0210
Leaves 1935 3-81 0481

The percentage composition of the ash of the whole plant and its

parts was :

—

Fe.Og,
XoO. NasO. CaO. M?0. AI2O3. MnO. PA- SO3. SiOa. CI.

I. 11-82 2-35 30-87 789 241 017 729 2-26 33-01 2-43

IT. 37-79 8-15 17-32 10-58 2-95 0-35 16-38 3-46 1-56 1-87

HI. 32-58 8-77 22-28 11-64 0-84 0-18 12-64 3-6S 5-24 2-75

IV. 4-18 0-54 34-74 7-02 235 012 472 188 42-42 2*55

A good soil will yield about 10 tons of dried stalks and 4-25 tons
of leaves per acre per annum, and thus remove about 658 lbs. of lime,

252 lbs. of potash, 156 lbs. of phosphoric acid, and 370 lbs. of nitrogen
per acre. The bark and fibre, however, which is all that is wanted,
contain less than 10 per cent, of the potash, 3 per cent, of the lime,

7 per cent, of the phosphoric acid, and 15 per cent, of the total nitro-

gen, so that the loss will be comparatively small if the leaves and
stalks are returned to the soil. N. H. M.

Analysis of California Oranges and Lemons. By G. E. Colby
and H. L. Dyer (HJxpt. Stat. Record, 3, 78—81; from California

Stat. Bull., 93, 1891).—The original paper gives analyses of 23
samples of oranges and 4 of lemons. The average percentage compo-
sition of the pure ash of the oranges and lemons, which amounted
io 0-432 and 0-526 per cent, respectively in the fresh fruit, is as

follows :

—

KgO. Na^O. CaO. MgO. FcaOg and AlgOg. MnOj.

Oranges.. 4894 2-50 22*71 5-34 0-97 0-37

Lemons.. 4826 1-76 29-87 4-40 0-43 0-28

P2O5. SO3. SiOo. CI.

Oranges.... 1237 5-25 065 0-92

Lemons.... 1109 284 066 0*39

N. H. M.

Food Value of Brushwood. By A. Stutzer (Expl Stat. Record,

3, 493 ; from Deut. Ia7idiv. Fresse^ 1891, 943).—It has been proposed
5 I 2
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to use tlie younger twigs from trimming out the tops of trees to sup-

plement the food supply when crops are poor. It has to be broken up,

malt (1 per cent.) added, and the whole treated with hot distillery

liquid, and kept for 1—3 days. Samples so prepared from various

kinds of wood had the following percentage composition :

—
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from fbe inoculated strips (of plot 3) was 19-188 kilos., that of the

nninoculated strips \6'4<00 kilos.; the yields of seeds were respectively

11-200 and 10-100 kilos. N. H. M.

Inorganic Acid Substance in Soils. By P. de Mondesir (Gompt.
rend. 115 , 316—318) .—A considerable proportion of the lime in soils is

not combined with carbonic acid or other ordinary acid, as the amount
extracted by dilute hydrochloric or nitric acids is in excess of that
required to saturate the carbonic, phosphoric acids, &c., removed at

the same time. The extracted soil, moreover, is still acid in reaction

after washing with water, and is capable of taking up an amount of

lime corresponding with the excess. The acid substance, the amount
of which varies from 0-2 to 1 per cent, by weight of the soil, is not
organic, for it withstands the action of moderately hot permanganate
or incineration at a dull red heat, and it is not free silica, as its acid

properties are not destroyed by heating for several hours at 160—170°.

It resides chiefly in the clay, but not entirely, as a considerable pro-

portion remains adhering to the sand after the clay has been separated.

Neither sandstone nor kaolin shows this acidity, and colloidal clay

shows only a trace. The substance is probably an argillaceous

silicate, but its nature is at present under investigation.

Jn. W,

Analytical Chemistry.

Apparatus for Washing Precipitates. By M. Forbes (Ghem.
News, 66, 55).—The filtering fannel B is famished with a tight-
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Hfcting cover made of a lead and a rubber disc, A, wltb a bulb tube
passing through the centre, and held in position by a piece of rubber
tubing passing over a tubular projection on the lead disc ; a long tube
dipping over into the washing liquid, C, is also attached to this

piece of tubing. When a precipitate is collected in the funnel, and
the filter pump started, the cover, (fee, are adjusted, and a steady
stream of the washing liquid issues from four small holes pierced
through the side of the bulb. D. A. L.

A New Combustion Furnace. By F. Fuchs (Ber.^ 25, 2723

—

2725).—The furnace, which is described with the aid of drawings,
combines in principle Erlenmeyer and Babo's and Glaser's systems

;

the author claims to have accomplished this in such a manner that
whilst the advantages of each are retained, their disadvantages are
excluded. A. K. L.

lodometry. By T . Salzee (Zeit. anal Chem., 31, 376—881).—
The author, whilst admitting with Topf (Abstr., 1887, 688) that the
addition of ammonium carbonate to thiosulphate solution alters its

lelation to iodine, maintains that the addition has a marked effect in

preserving the strength of the solution unchanged. A solution to

which 2 grams of ammonium carbonate per litre had been added,
proved, after keeping for live years without special precautions, to

be of exactly the same strength as one freshly made without ammonia
from the same specimen of thiosulphate. On the other hand, a new
solution containing carbonate required a larger quantity of iodine to

give a yellow colour, and this colour was not permanent until 20 per
cent, more iodine had gradually been added. The addition of starch
seems to prevent the disappearance of the excess of iodine, and the
failure of Mohr to notice these anomalies probably arose from his

use of strongly acid starch as indicator. The subject still needs in-

vestigation. The author advocates the use of chemically pure thio-

sulphate, and shows that the methods of testing employed by Topf
(Abstr., 1887, 997) are not trustworthy. Owing to the solubility of

barium sulphate and carbonate in thiosulphate solution, 2 per cent, of

sodium sulphate or carbonate may be present without producing any
turbidity with barium chloride. It is necessary first to oxidise the
thiosulphate (together with any unsaturated sulphur salts) by a small

excess of pure iodine before testing w4th barium nitrate. Calcium
sulphide and chloride should also be looked for. A solution made
from the pure salt may be accepted as a standard as long as it gives

(after addition of iodine) no turbidity with barium nitrate.

M. J. S.

Detection of Chlorine and Bromine in the presence of
Iodine. By D. S. Macnair (Ghem. News, 66, 5).—The freshly pre-

cipitated silver iodide, bromide, or chloride, or the mixture of any or

all of them, is heated with potassium dichromate and concentrated
sulphuric acid ; by this operation the iodide is completely converted
into iodate, whilst the other two salts evolve chlorine and bromine
respectively, and yield silver sulphate. It only remains to identify the

gas or gases evolved to complete the detection. D. A. L.
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Volumetric Estimation of Soluble Sulphides. By D. Vitali
(UOrosi, 15, lOy—112).—This method depends on the complete pre-

cipitation of the sulphur in neutral solutions of normal sulphides by
some heavy metal, phenolphthale'in being used as an indicator to

mark the finish. The solution must be free from carbonates, other-

wise the carbonic anhydride must be removed by means of a soluble

barium salt before proceeding; a few drops of an alcoholic solution of

phenolpbthale'in are then added, and a decinormal solution of zinc

acetate run in until the liquid is decolorised. Hydrosulphides may
be indirectly estimated by boiling their solutions for a little while
and determining the amount of normal sulphide left. In solutions

containing free hydrogen sulphide, hydrosulphides, and normal
sulphides, the total hydrogen sulphide may be found by titration with
iodine, the solution boiled, and the normal sulphides estimated by
titration with zinc acetate. If thiosulphates are also present, the

amount of these must be determined in a separate portion, from
which the whole of the hydrosulphide has been precipitated.

S. B. A. A.
Volumetric Estimation of Combined Sulphuric Acid. By

K. Farnsteiner (Ohem. Zeit., 16, 182).—The following process,

originally recommended by Volhard, is, according to the author, not

suitable for the estimation of large quantities of sulphuric acid, but
may be recommended^for the estimation of sulphates m common soda,

potash, salt, and drinking water.

The hot solution, whicti must be faintly acidified with hydrochloric

acid, is mixed with a known quantity of barium chloride. After
adding pure ammonia to faint alkaline reaction, a known quantity of

pure potassium chromate is added. The liquid, which should be

strongly yellow, is allowed to cool, and then made up to a definite

volume. One half of the liquid is now filtered, and, after acidifying

with hydrochloric acid, the excess of chromate is estimated by the

potassium iodide and thiosulphate method. The test analyses are

satisfactory. L. de K.

Estimation of Nitrogen in Organic Substances. By F. Blau
(Monatsh., 13, 277—2^5).—The following modification of Dumas'
method for the estimation of nitrogen gives a much smaller error

than the original process, is more convenient for use with volatile

substances and liquids, and has the further advantage of requiring

only one combustion tube for a number of determinations, which can
consequently be carried on in rapid succession:—The substance in

which the nitrogeu is to be estimated is weighed out in a small boat,

placed in a combustion tube open at both ends, and gradually

carbonised in a stream of carbonic anhydride. The vapours evolved

are led through coarsely powdered copper oxide, the remaining

carbonaceous matter is burnt in a current of oxygen, and the excess

of the latter is absorbed by heated copper, which is also contained in

the tube. Any nitrogen remaining in the apparatus is driven into

'.he measuring vessel by a stream of carbonic anhydride. The appa-

ratus is designed in such a way that oxygen and carbonic anhydride,

free from nitrogen, can be passed, at pleasure, along the combustiou
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tube. The oxjgen may be convenieritly prepared by allowing oom-
mercial hydrogen peroxide (3—5 per cent,), which has been pre-

viously acidified with dilute sulphuric acid (15 per cent.), to fall on
crystals of potassium dichromate contained in a specially arranged
vessel. G. T. M.

Estimation of Nitrogen in Organic Substances. By W. F.

K. Stock (Analyst, 17, 109—112, 152—153).—The process to be
described must not be considered to be a mere modification of

Kjeldahl's method. In the latter process, the substance is oxidised,

and its nitrogen converted into ammonia, by the sole action of boiling

sulphuric acid, and only in the last stage a little potassium per-

manganate is added, and even this addition is not advisable. The
author oxidises the substance with a mixture of sulphuric acid and
manganic dioxide, and so succeeds in completely converting its

nitrogen into ammonia.
From ^ to 1 gram of the substance is mixed in a conical flask or

small beaker with 10 c.c. of sulphuric acid (sp. gr. 1*84) and 5 grams
of pyrolusite, which should be fine enough, but yet not too fine. The
flask is heated until the contents assume a dark-green colour, which
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indicates the end of the reaction. AHer coolinor, water is aflded, and
the contents transferred to the apparatus. An excess of sodium
hydroxide is added, and the ammonia is distilled off and titrated in

the usual way.
The apparatus, shown in the accompanying figure, consists of a

copper boiler of 600 c.c. capacity, closed by a screw cap and india-

rubber washer. This cap carries a tapped funnel for the introduc-

tion of the soda solution, and a wide evolution tube to serve as a
reflux tube, in case of sudden frothing. The tube is closed by an
indiarubber stopper carrying a tube bent at such an angle as to

permit of its passing down the centre of a Wurtz flask, which serv^es

as a washing flask for the vapours from the copper boiler. Both
boiler and flask are provided with burners, and both must be kept
boiling throughout the experiment. The Wurtz flask is in turn
connected with a 14-in. Liebig's condenser, set vertically, and this

terminates in a 500 c.c. receiving flask, fitted with a guard tube

filled with beads, through which the standard acid is run into the

receiver. The open ends of the tubes are all ground off at an acute

angle, so as to prevent the formation of piston drops.

The object of the Wurtz flask is to prevent any sodium hydroxide
from getting into the standard acid, and addition of zinc is quite

unnecessary when using the apparatus.

In Kjeldahl's original process the oxidation generally lasts an
hour; by the author's method the nitrogen is fully converted into

ammonia in a few minutes.
If the substance contains chlorine, it should be first heated for

some time with sulphuric acid alone before adding the manganic di-

oxide.

To prove the accuracy of the process, the author communicates
some very successful experiments with ammonium chloride, am-
monium oxalate, and potassium ferrocyanide ; also experiments with
bone-meal, cotton cake, and fish flesh, the nitrogen of which had
been previously estimated by a soda-lime combustion. L. de K.

Boyer's Method of Estimating Nitrogen. By C. Abnold and
K. Wedemeyer (Zeit. anal. Chem., 31, 388—389).—The autliors have
tested Boyer's method (this vol., p. 237) with various nitrates. The
results showed no constant relation whatever to the calculated per-

centRges, and no modification of the method, or of those of Ruffle

and Tamm-Guyard, gave any better numbers. M. J. S.

Estimation of Nitrogen in Nitrates. By C. Arnold and K.
Wedemeyer (Zeit. anal. Ghem., 31, 389—392).—The total nitrogen

in a great variety of organic and inorganic nitrates is completely
converted into ammonia by heating with a mixture of equal parts of

sodium formate, soda-lime, and crystallised sodium thiosulphate with
2 parts of dehydrated thiosulphate. The operation is performed in a
(combustion tube 45 cm. long and 10— 12 mm. bore. There is first

introduced 5 cm. of a mixture of 1 part of sodium formate with 9 parts

of soda-lime, then the substance .with the above mixture, occupying
25—28 cm., then 10 cm. of the mixture of soda-lime aud formate.
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The mixtures are coarsely powdered, and the tube is tapped whilst

tilling so that no channel is left. The anterior layer may be rapidly

heated. The only precautions required during the combustion are to

avoid too tumultuous an evolution of gas, to cool well the vessel in

which the ammonia is absorbed by acid, and to continue heating the

tube until tlie last trace of water has distilled over, which requires

about as long (25 minutes) as the combustion itself. For the titra-

tion, fluorescein or lacmoid is used, in order that the hydrogen
sulphide present may have no influence. This method cannot be
used for nitro-compounds, for nitrites, or for the nitrates of pyridine

and chinoline. M. J. S.

Action of the Copper-Iron Couple on Nitrates and Nitrites
in Sulphuric and Hydrochloric Acid Solutions. By K. Ulsch
(Zeit. anal. Ghem., 31, 392—404).—The author has now ascertained

that his method for estimating nitric acid (Abstr., 1891, 960) can be
simplified by working at ordinary temperatures. Iron alone reduces
nitric acid in the cold very slowly and imperfectly, but when coated
with copper, its reducing action is complete and rapid. Nitrites,

and even a solution of nitric oxide in a ferrous salt, are similarly

reduced to ammonia. 1 mol. of a nitrite (M'N02) causes a deficit of

8 atoms of hydrogen, and it is remarkable that whereas in estimating

nitrates the presence of chlorides in any considerable quantity causes

the reduction to be incomplete, with nitrites the results are perfectly

correct even when hydrochloric acid alone is used. The injurious

effect of the presence of chlorides on the nitric acid estimation can,

however, be completely got rid of by adding some copper sulphate to

the mixture of acid and nitrate which is to be introduced into the

reaction Hask, and warming to 60°. In this shape the method is

suitable for the estimation of nitrates and nitrites in natural wateis
without the removal of chlorides.

The whole operation is carried out as follows :—The liquid con-

taining the nitrates and nitrites is mixed with 10 c.c. of normal
sulphuric acid and 10 c.c. of a 10 per cent, solution of crystallised

copper sulphate, and is made up to 100 c.c. ; 20 c.c. of this servts

for each determination. The reaction flask is charged with 3 granis

of iron powder, and the air is expelled by adding 10 c.c. of a 3 per

cent, sulphuric acid. The flask is then connected with the azoto-

meter, 2 c.C- more of the acid is run in, and then rinsed in by two
additions (5 c.c. each) of the mixture to be assayed. The flask is

plunged for two minutes into a water-bath at 60"^, and is then shaken
vigorously for two minutes. The solution is then drawn oti" and the

flask cooled, and all is ready for the estimation. 20 c.c. of the

above mixture is run in. Nitrites reveal their presence by producing

the black solution of nitric oxide. The flask is shaken in the cold

until this black colour just disappears. It is then warmed to 60°

and shaken again. The deficit in the volume of hydrogen evolved is

the sum of the deficits due to the nitrate and nitrite present. If

it be wished to know the amount of each separately, the nitrite

must be estimated by other means. M. J. S.
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Estimation of Phosphoric Acid by the Molybdate Process,

By 0. FoKESTER (Ghem. Zeit., 16, 109).—The precipitated phospho-
molybdate is seldom quite soluble in ammonia, but a turbid liquid is

obtained whicli refuses to give a clear filtrate. On adding mag-
nesium mixture, the triple phosphate separates as a bulky precipitate,

and the filtrate will be quite clear.

The magnesium precipitate is, as is well known, very difficult to

wash free from adhering molybdate, which afterwards slightly in-

creases the weight of the magnesium pyrophosphate. The precipitate

will, however, be perfectly pure if the solution is gently heated before

adding the magnesium mixture, but it must, of course, be allowed to

cool, and be well stirred before filtering ; the filtrate will be slightly

turbid. The author washes with a solution containing 2'5 per cent, of

ammonia and 5 per cent, of ammonium nitrcite. As the molybdate
chiefly sticks to the edges of the filter, these must be well washed.

L. DE K.
Volumetric Estimation of Arsenic Acid. By G. Franceschi

{L'07'osi, 15, 192—194).—This method consists in the precipitation

of the arsenate by ferric chloride, excess of ferric salt being indicated

by potassium thiocyanate. The solution of the arsenate should be
neutral and moderately concentrated (sodium acetate must not be
used for neutralising), a small quantity of a dilute solution of potas-

sium thiocyanate is added, and a decinormal solution of ferric chlor-

ide run in, until the blood-red coloration persists, after repeated

agitation. Insoluble arsenates are first decomposed with sodium
carbonate, and the product exhausted with water, neutralised with
hydrogen chloride, and titrated. In presence of phosphates, satisfac-

tory results may be obtained by first reducing the arsenate to arsenite,

precipitating with hydrogen sulphide, oxidising the sulphide with
nitric acid, and titratmg.

Ferric salts may conversely be titrated with an arsenate, the end of

the reaction being marked by the decolorisation of the thiocyanate
;

in the presence of salts of the alkaline earths, a solution of mono-
potassium arsenate should be employed. S. B. A. A.

Separation of Thioarsenic and Thioxyarsenic Acids. By
L. W. McCay (Zeit. anal. Ghera., 31, 372—376).—The addition of an
acid to thioarsenates causes the precipitation of arsenic peutasulphide

;

but highly dilute, ice-cold solutions of the thioxyarsenates (M'sAsOaS;
remain clear for some hours when feebly acidified with hydrochloric

or sulphuric acid. The mixture of alkali salts is, therefore, dis-

solved in about 4000 parts of ice-cold water, and a small excess of

sulphuric acid is added. The flask is plunged into a freezing mixture,

and a tumultuous current of air is driven through the liquid for

15 minutes to expel the hydrogen sulphide liberated by the action of

the acid on the thioarsenate. The precipitate is allowed to subside,

rapidly filtered off by suction, in a Gooch crucible, and washed with
water, followed by alcohol. Alter drying at 105—110°, it is washed
six or eight times with carbon bisulphide, then with absolute alcohol,

and is finally dried and weighed. The cold, clear filtrate is treated

.with chlorine, then concenti-ated, and transferred to a strong bottle of
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200 c.c. capacity. A vig'oroua stream of hydrogen salpliide is passed

through until the liquid becomes opalescent ; the bottle is then

stoppered, and heated for an hour in boiling water. The precipitated

pentasulphide is collected and washed, first with water, and then

thoroughly with absolute alcohol, to remove traces of sulphur, dried

at 105—110°, and weighed. The process was tested with mixtures

of Bouquet and Cloez's potassium thioxyarsenate, H2KASO3S, and a

sodium thioarsenate of the composition 2Na3AsS4,15H20, and the

results agreed closely with the theory. M. J. S.

Toxic Action and Detection of Carbon Bisulphide. By A.

Westberg (Zeit anal. Ghem., 31, 484—486).—The action of carbon
bisulphide on the blood consists in the formation of methaemoglobin,
with disintegration of the corpuscles. The action of xanthic acid is

due solely to the carbon bisulphide liberated by its decomposition in

the body.

In cases of poisoning by carbon bisulphide, that substance can be

detected in the blood. About 12—15 c.c. of the blood is drawn
directly from a vein into a flask, where it is mixed with half its

volume of water, and distilled under reduced pressure in a stream of

carbonic anhydride or hydrogen. The carbon bisulphide can be re-

cognised in the distillate by treatment with an ethereal solution of

triethylphosphine. This reagent will detect as little as 0'54 milli-

gram of the bisulphide. By converting the bisulphide into potassium
xanthate, evaporating to dryness in a vacuum, and testing the residue

with sulphuric acid and ammonium molybdate, a red colour is pro-

duced, with as little as 0'667 milligram. The thiocyanate reaction

seems to reach its lower limit at 1*05 milligrams. M. J. S.

Estimation of Calcium and Magnesium in Guncotton. By
H. ScHJERNiNG (Zeit. anal. Ghem., 31, 283—285).—The estimation

of the ash and alkalinity of limed guncotton has usually been made
by Abel's processes. In 1887, the practice was commenced of adding
magnesia, with or without lime, in order to obtain greater alkalinity

without increase of total ash. The author has employed the follow-

ing process for the estimation of these alkaline earths :—About
5 grams of the guncotton weighed in a roomy platinum crucible is

moistened with a mixture of equal volumes of alcohol and ether,

which, after having been saturated with paraffin and filtered, has
been mixed with one-fourth of its volume of water. Some fragments
of solid paraffin are added, and the ether is set on fire. The obliquely

placed crucible is rotated so that the guncotton may absorb the

paraffin uniformly. The partially charred residue is then rubbed
down with a rounded glass rod, and the crucible is covered and
heated for 15—30 minutes over the blowpipe, occasionally removing
the lid. The ash is weighed, then washed out into a porcelain basin,

and heated to 90° with a measured excess of N/10 hydrochloric acid.

The lime and magnesia dissolve along with traces of ferric oxide and
alumina sufficiently large to interfere with the direct titration of the

excess of acid. A little ammonium chloride and a drop of litmus

tincture are added, and the mixture is made alkaline with N/10 soda.
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The resulting precipitate, with tlie undissolved residue, consisting of

ferric oxide, alumina, and silica, is filtered off, ignited, and weighed
as " impurities." The alkali in the filtrate and washings is titrated

with litmus and N/10 acid. The rcbults are obtained bj the
formulae :

—
0'0028 A — (B — C)] X 2'5 = percentage of magnesia,
(B - C)- 0-002 A] X 3-5 = percentage of lime,

where A is the number of c.c. of N/10 acid consumed by 100 grams
of the guncotton, B is the percentage of total ash, C the percentage
of " impurities."

The following results are communicated: they seem to relate to a
single specimen, although such is not clearly stated :

—

Ash. MgO. CaO. Impurities.

By gravimetric methods. . 2-30 I'iO 079 O'SO

By titration as above, aver-

age of 5 analyses 2-33 1-14 0-81 0-38

M. J. S.

Volumetric Estimation of the Metals of the Alkaline Earths
and of Eome Heavy Metals. By D. Vitali {I/Orod, 15, 81—85).

—This method depends on the complete precipitation of salts of

barium, stroutium, calcium, &c., by an alkaline carbonate, phenol-

phthalein being used to indicate the close of the reaction.

The neutral solution of the metallic salt is mixed with a few drops

of an alcoholic solution of phenolphthalein, boiled to expel dissolved

gases, and decinormal sodium carbonate run in until the coloration

persists, even after boiling for a few seconds. Alkaline carbonates

may conversely be titrated with a standard solution of barium chlor-

ide, and bicarbonates may be treated in the same way, atttr boiling

their solutions until they are completely converted into the normal
salts. Salts of silver, cadmium, manganese, lead, zinc, and magne-
sium may also be estimated by titration with sodium carbonate, if

the precaution is taken to boil the solution w^eli, in order to expel the

carbonic anhydride liberated during the titration, and to add todium

carbonate until the coloration is persistent, even after boiling for some
time. S. B. A. A.

A New Principle of Electrolytic Separation of Metals. By
li. Fhkudenbeug {Ber., 25, 2492—2493J.—Le Blanc has shown
(Abstr., 1891, 1405; that in a solution the amount of the electric

charge is identical for one and the same ion, and that, therefore, the

point of decomposition of an electrolyte may be exactly determined.

As this value differs very considerably for the various metals, the

author thought it probable that their separation may be brought

about by employing currents of different E.M.F.,and the experiments

already made show that such is really the case. Thus, with a single

Ijeclanche cell, having an E.M.F. of 1*35 volts, silver may be separated

irom copper and bismuth, and mtrcury from copper, bismuth, and

arsenic. The analyses given show a very close agreement with the

theoretical numbers. H. Cf. C.
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Analysis of Galena and Lead Sulphate. By R. Benedikt
(Ghem. Zeit., 16, 43—44).—The author has found thafc both lead

sulphide and lead sulphate are rapidly acted on by hydriodic acid,

with formation of lead iodide ; and also that this compound is readily

converted into lead nitrate by the action of nitric acid.

To make an assay of galena, a known weight of the powdered ore

is pnt into a deep porcelain capsule, moistened with water, and
treated with a few c.c. of hydriodic acid of sp. gr. 1'7. The dish is

covered with a watch-glass, and warmed on the water-bath. After a
few minutes, the mixture is evaporated to dryness, and then heated
with dilute nitric acid, when the lead iodide ia converted into nitrate

with separation of free iodine. The free nitric acid and the iodine

are removed by evaporation, and the lead is finally converted into

sulphate by the usual method.
The process also answers for the analysis of impure lead sulphate,

but to prevent separation of sulphur the compound is mixed with a

little amorphous phosphorus suspended in water, before beins" treated

with the hydriodic acid. The test analyses are very satisfactory.

The author thinks that the process will serve to estimate silver in

presence of lead, as silver iodide is not decomposed by nitric acid.

L. DE K.
Quantitative Separation of Silver and Lead. By R. Benedikt

and L. Gans (Ghem. Zeit., 16, 181—182).—Benedikt (see preceding
abstract) has suggested that advantage may be taken of the different

behaviour of the iodides of silver and lead towards nitric acid for a
quantitative separation of these two metals. The authors now state

that such is really the case, and after many experiments recommend
the following process :—The solution, which should contain about
0*5 gram of metal, is diluted to 200 c.c, and then mixed with a solution

of 1 gram of potassium iodide in 10 c.c. of water. After adding 10 c.c. of

pure nitric acid, previously diluted with 10 c.c. of water, the mixture is

heated on the water-bath until the yellow colour of the precipitate

has changed to an orange-red. The lead iodide soon dissolves, and
iodine is set free, which is expelled by adding boiling water and
evaporating for some time on the water-bath, water being added
from time to time. The precipitate is then pure silver iodide, and,

according to the authors, is best collected on a weighed glass-wool

filter, and dried at 110°.

The presence of copper, cadmium, and bismuth does not interfere,

but if mercury is present the silver iodide retains mercuric iodide.

If the silver is present only in small quantities, for instance, in the

case of argentiferous galena and pig-lead, as much as 10 or 50 grams
of the sample must be operated on. The authors dissolve the metal in

a mixture of nitric and tartaric acids, dilute to 300—500 c.c, add 10

c.c. of a 10 per cent, solution of potassium iodide, which is sure to be
sufficient to precipitate all the silver, and then proceed as described.

The test analyses are extremely satisfactory. L. de K.

Estimation of Lead. By L. Medicus (Ber., 95, 2490—2492).—
Lead may be estimated in an alkaline solution free from chlorides by
precipitation as oxalate, which, after washing, is dissolved in nitric
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acid and converted into lead peroxide by electrolysis. In presence of

chlorides, however, the precipitation of the oxalate is incomplete, and
the method is, therefore, not available for determining the amount of

lead in galena after dissolving the mineral in hydrochloric acid ; in
this case, the lead chloride is dissolved in potash, carbonic anhydride
passed through the solution for two hours, and the precipitated carbon-
ate dissolved in nitric acid, and electrolysed. Another method is to

dissolve the chloride in potash, and to pass a slow current of bromine
vapour over the surface of the liquid until the lead peroxide sinks
to the bottom and the supernatant liquid begins to assume a yellow
colour ; the lead peroxide is then filtered through asbestos in a
perforated crucible. The analytical data given in the paper show
that the method is capable of giving trustworthy results.

H. G. C.
Detection of Alum in Wines. By IST. De Collt (rOrosi, 15,

118—120).—The following methods are stated to give satisfactory

and concordant results :

—

a. 100 c.c. of wine are evaporated to dryness in a porcelain dish on
a sand-bath, and carefully heated until no more products of decom-
position are evolved. The carbonised residue is pulverised in the
dish, covered with dilute acetic acid, allowed to remain for 24 hours,

boiled, filtered, evaporated to dryness, and heated until there is no
further odour of acetic acid ; water is then added, the mass again
boiled, filtered, and ammonium chloride and ammonia added. Any
alumina artificially introduced into the wine (as sulphate) is now pre-

cipitated ; the aluminium tartrate naturally occurring in wine having
been rendered insoluble by the incineration.

h. A definite quantity of the wine is evaporated to dryness in a
platinum basin, and completely cal(»ined, the process being hastened
by the addition of ammonium nitrate. The ash is taken up with
hot hydrochloric acid, filtered, the residue washed free from acid

and sulphates, and the sulphates in the solution estimated. By com-
parison with the sulphates in the original wine, the amount of alum-
nium sulphate added (and decomposed by ignition) is ascertained.

S. B. A. A.
Estimation of Aluminium Phosphate. By C. Glaser (Zeit,

anal. Chem., 31, 383—388).—The precipitation by ammonia of a
Bolution containing alumina and excess of phosphoric acid gives, not
the normal salt AIPO4, but a basic aluminium phosphate. The same is

the case when the precipitation is made with sodium acetate at 100°

;

but by heating to 70° only, and avoiding a higher temperature during
the washing, the composition of the precipitate will agree exactly

with the formula AIPO4. The following modification of the usual

process is therefore recommended. To the phosphate solution, which
must not contain free chlorine, a drop of methyl-orange solution is

added, and then ammonia, until the acid is all but neutralised. A
few c.c of ammonium acetate now change the colour to yellow. The
mixture is then heated to 70°, when the iron and aluminium phos-

phates are completely precipitated. If calcium phosphate is present,

a little of it adheres to the precipitate, which should therefore be
redissolved in hydrochloric acid and precipitated as before, after
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adding a little sodium pbosphate. Should tlie original liquid con-
tain free clilorine, ammonia and then hydrochloric acid must be added
before the indicator. The precipitate is washed on the suction filtei

with water heated to 70°, gently ignited, and weighed. To estimate the
iron in it, it is covered with pure sodium carbonate and fused for 10
minutes, using the blowpipe. The fused mass is boiled with watei'

and filtered hot, and the ferric oxide washed well with boiling water.
Hot filtration is necessary to prevent the separation of an aluminium
phosphate of the composition AI3P2O7, which is very sparingly soluble

in cold soda solution. The iron oxide is dissolved and reprecipitated

by ammonia before weighing. M. J. S.

Estimation of Manganese in the various kinds of Iron. By
H. RuBRicius {Ghent. Zeit., 16, 217—218; 459).—The author now
proceeds as follows (compare this vol., p. 1030) :—2 grams of the
sample is dissolved in the smallest possible quantity of hydrochloric
acid, and, after being somewhat dilated, oxidised with nitric acid.

The whole is washed into a large glass vessel and diluted to about
500 c.c. No notice need be taken of any suspended carbon. Sodium
carbonate is now added until a faint, permanent precipitate is pro-

duced, but this is at once cleared by the cautious addition of a few-

drops of nitric acid, and the ferric hydroxide precipitated with
elutriated zinc oxide, but a large excess of it should be avoided.

The precipitate, which is at first somewhat gelatinous, soon becomes
more granular, and readily subsides. About 2 grams of magnesium
sulphate is added, the liquid is gently heated, and then at once titrated

with permanganate. The author uses this solution of such a strength
that 1 c.c. equals 0*000637 gram of manganese.
Ihe test analyses are very satisfactory. The process may also be

applied to the estimation of manganese in ferruginous slags and ores.

L. DE K.
Stability of Potassium Permanganate Solution. By B.

Grutzxer {Arch. Fharm., 230, 321—324).—The solutions were kept
in glass-stoppered bottles, tied over witii parchment paper, and in

flasks fitted as wash-bottles, so that the solution might be withdrawn
without removing the cork. Some of these vessels were exposed to

diffused daylight, whilst others were kept in the dark. After one year,

a U'l per cent, solution was unaltered in its relation to freshly pre-

pared jST/IO oxalic acid solution in every case. After 1| years, the

same solutions had lost 2'61 per cent, of their contents of potassium
permanganate when kept in daylight, and 0"94 per cent, when kept
m the dark. A 0'3 per cent, solution was unaltered in every case

after If years. The author succeeded in keeping N/IO sodium thio-

bulphate solution for six months unchanged
; for this purpose, light

should be excluded.

The method suggested by Yulpius and Holdermann for determining
the metallic iron in ferrum reductuin by the action of dilute sulphuric

acid in the cold is not practicable, for much oxide of iron is dissolved

at the same time. The method of shaking the sample with mercuric

chloride solution and titrating with potassium permanganate is prefer-

able if sufficient mercuric chloride be employed. A. G. B.-
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Hamburger's Method of Estimating Small Quantities of
Iron. Bv Huppket {Zeit. yhysiol. Chem., 17, 87—90).—This method
(ibid. ,2. 195 ; 4, 24^9), which consists in thereductionof iron oxide with
sulphurous acid instead of zinc, has been criticised by some, but the
author finds that it is simple, and gives absolutely correct results.

W. D. H.

Detection of Nickel and Cobalt. By ¥. J. Hambly (Chem.
News, 65, 299).—The mixed sulphides of nickel nnd cobalt, obtained
in the ordinary course of analysis, are dissolved in hydrochloric acid
and potassium chlorate, and evaporated to dryness and redissolved

;

or the chlorine is boiled off and the excess of acid neutralised. The
solution is treated with an excess of potassium cyanide beyond that
required to dissolve the precipitate at first formed (boiling is unneces-
sary), then rendered alkaline with sodium hydroxide, and twice the
volume of bromine-water added ; on o^ently heating, the whole of the

nickel is precipitated as nickelic hydroxide, whilst the cobalt remains
in solution as potassium cobalticyanide. Both metals may be identi-

fied in the ordinary manner. D. A. L.

Analysis of Chromite. By E. Waller and H. T. Vult^ (Chem.
Neivs, 66, 17—18).

—

^ to 1 gram of the pulverised chromite is

dropped on to and fused to complete decomposition with five or six

times its weight of a molten flux, consisting of 2 parts of borax
glass and 3 parts of fusion mixture, previously fused together, and
coarsely pulverised. The fused mass is treated with water, the

solution evaporated with ammonium nitrate until ammonia ceases to

be evolved, and then taken to dryness with a few drops of nitric

acid ; the residue is redissolved in water containing a small quantity

of nitric acid, and the solution, containing only chromates and nitrates,

is treated with hydrochloric acid and sulphurous acid, of which the
excess is boiled off. The solution is now neutralised with ammonia,
boiled in presence of some ammonium sulphide, the precipitate re-

dissolved in hydrochloric acid, reprecipitated as before, ignited, and
weighed as chromic oxide. D. A. L.

Estimation of Small Percentages of Gold and Silver in Base
Metals, Mattes, &c. By C. Whitehead (Chevi. News, 66, 19—20).
—The following method is devised for estimating gold and silver

in base ores, crude copper, zinc, mattes, &c. The material, the
quantity depending on the proportion of precious metal present, is

dissolved in nitric acid, diluted with water, mixed with 50 grams
of lead acetate, 1 c.c. of dilute sulphuric acid added, and filtered

;

the precipitate, which contains any gold that may be present, is

examined in the usual way. The filtrate is made up to a litre and in

50O c.c. lots, precipitated completely with a saturated solution of
sodium bromide ; the precipitates, after washing and drying, are run
down with sodium carbonate, flour, and borax, the buttons cupelled,

and the silver beads weighed separately. D. A. L.

vol. lxii. 5 k
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Volumetric Eatimition of Gold. By Gr. FRwcEscnr (T/Omn,
15, 112—115).—Thismefchod consists in tho precipitation of gold from
its solutions by stannous chloride or an alkaline stannite, excess of

the reagent being indicated b^ the blue coloration which, it produces
in contact with phosphomolybdic acid.

The stannite must be freshly prepared. A decinormal solution is

readily obtained by dissolving tin (7 grams) in concentrated hydro-
chloric acid in an atmosphere of carbonic anhydride, adding a

saturated solution of Rochelle salt and a slight excess of pure sodium
hydrogen carbonate, standardising with decinormal iodine solution, and
diluting to the extent required. During the titration of the gold

solution, a small drop is taken out at intervals, dropped on a piece

of filter paper, and the periphery of the spot touched with a rod
dipped into a solution of phosphomolybdic acid ; a bluish colora-

tion is produced at the point of contact if there is the slightest

excess of stannite. A mixture of solutions of ferric sulphate and
ferricyanide of potassium may also be used as an indicator, but the

reaction is not so delicate. S. B. A. A.

Testing the Purity of Platinic Chloride. By A. F. Holleman
{Ghem. Zeit., 16, 35).—Platinic chloride is supposed to be fit for use
as a reagent if it dissolves completely in absolute alcohol, and after

ignition yields nothing to dilute nitric acid. The author, getting un-
satisfactory results when engaged in potash estimations, suspected
his platinic chloride, and found it to contain an appreciable amount
of sulphuric acid.

As his potash solution contained traces of baryta, the potassium
platinochloride got, in consequence, contaminated with more or less

barium sulphate. L. de K.

Extraction of the Dissolved Gases from Water. By F.

Hoppe-Seylek (Zeit. anal. Ghem., 31, 367—372).—The extraction is

effected by boiling the water in a vacuum, and transferring the gases
to a measuring tube by a mercury pump. The apparatus consists of

six glass pieces united by rubber tubes of 5 mm. bore and 5—7 mm.
thickness. The first vessel, C, is a mercury reservoir ; then follow

in series three tubes of pipette form, C, A, and B, of which A, of 250
to 500 c.c. capacity, is the collection vessel for the water. C and B
are much narrower than A. All the rubber tubes connecting these

vessels are closed by compression clips. The tube B is connected to the

side branch of a tube D, of the form of a gas burette, of which both
the side and upper limbs are furnished with good glass stopcocks. The
lower end of D is joined by a rubber tube, 1 metre in length, to a
tubular mercury reservoir E, whilst the upper limb is provided with
a gas delivery tube leading to a mercury trough. To collect the
water, A is placed in a vertical position and filled with mercury by
influx from C. The upper end of A is then connected by tubing with
the water supply, and the mercury is allowed to flow back into C.

The water is thus transferred without contact with air. A is now
placed in an oblique position ; B is attached, and by alternately

lowering and raising the reservoir E, with suitable manipulation of



I

ANALYTICAL CHEMISTRY. 1527

the stopcocks, tbe inbe B is exhausted of air and filled with mercury.
The compression clips are now all opened, and the water in A is

vigorously boiled, the reservoir C being at such a level that the
pressure in A is 5—10 cm. below that of the atmosphere. After five

minutes' boiling, the lower clip is closed, and the gas in B is pumped
over into D nnd expelled into a tube standing in the mercury trough.
The clip is again opened and the boiling repeated as long as any traces
of gas are obtained. In ihe absence of carbonic acid, 6 to 10 repe-
titions are sufficient, but it seems to be impossible to expel carbonic
anhydride from water completely, even with 40 boilings. The whole
operation requires j—1| hours. M. J. S.

A New Colour Standard for Natural Waters. By A. Hazen
{Amer. Chtm. J., 14, 301—310).—It is found that the Nesslerised
ammonia standard of colour, although the best hitherto used, is ob-
jectionable on account of the change in the standard colours with
slight variations in manipulation, the colours of the lower standards
depending quite as much on the quantity and quality of the Nessler
reagent used as on the ammonia. Further objections exist in the
facts that the numbers expressing the colours are not directly pro-
portional to the colours thtmselves, and that \Naters having colours
Jess than that of Kesslerited distilled water find no place in its

scale.

(Standard colours prepared from a mixture of solutions of platinum
and cobalt chlorides are recommended, as the colour of such solutions

is, within wide limits, independent of acidity and temperature, and
the standards are quite stable even in direct sunlight when contain-

ing a moderate amount of hjdiochloric acid.

The colour of the standards can be made to match that of natural
waters, allowing more accurate comparisons than are possible with
Nesslerised jimmonia. The figures obtained are directly proportional

to the actual colours. W. T.

Volumetric Analyses by n?eans of Potassium Ferrocyanide
or Ferricyanide. By C. Luckow {Chem. Ztit., 16, 164—165; 835

—

838).—The author (compare this vol., p. 1129) recommends that the
formula of potassium ferrocyanide should be doubled, 'ihe standard

solution should therefore be made by dissolving 42*2 irrams of the salt

in 1 litre of water (a N/20 solution). The ferricyanide solution is

made by taking 32*9 grams of potassium ferricyanide in 1 litre of

water. The solutions may, if desired, be diluted to any given
strength, so that, for instance, 1 c.c. will show exactly 0005 of metal.

Both solutions are best preseived in brown glass bottles, and, accord-

ing to Moldenhauer, the ferrocyanide should be made alkaline to

preserve it better. The general properties of the ferrocyanides and
ferricyanides of the heavier metals are as follows :— They are coloured

compounds, which are mostly insoluble in water, and readily deposit

from saline solutions, but remain more or less suspended in pure water.

Acids, particularly hydrochloric acid, slightly increase the solubility.

At first no ditticulty is experienced in filtering, but as soon as the

attempt is being nude to wash witli pure v^ater, some of thtm
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liavc a tendency to pass through the filter. After prolonged drying

at 60—70°, the granular precipitates form brittle masses readily

crushed; the more bulky precipitates look more like dried gluten.

Some precipitates may be dried at 200" without undergoing any
marked decomposition ; others, for instance, those precipitated from
an ammoniacal solution, sensibly diminish in weight. Some ferri-

cyanides are decomposed at 100^ whilst the manganese compound
actually begins to glow at that temperature. On ignition, and
repeated treatment with nitric acid, the metallic oxides are left. The
action of ammonia is peculiar ; some compounds dissolve without
decomposition, but tin compounds gradually deposit the tin as hydr-

oxide. Other metals, such as zinc, although their hydroxides are

s:oluble in ammonia, are precipitated from their ammoniacal solution.

The author also calls attention to the various, in some cases impos-

sible, quantities of combined water which these compounds are sup-

posed to contain, and recommends further investigation in this

direction.

The reaction between potassium ferrocyanide and metallic solu-

tions is not, however, always complete, and then in most cases the

precipitates contain more or less undecomposed potassium or am-
monium ferrocyanide. When working with ferricyanide, the reac-

tion is generally more complete. The solutions should, therefore,

always be checked with a known quantity of metallic salt ; the titra-

tions being effected under like conditions of reactions, &c. To show
the necessity of this, the following results obtained by the author may
be quoted :

—

1. Action of potassium ferrocyanide on zinc : 1 c.c. of a N/20 solu-

tion = 0*00975 gram of zinc in acid solution, 0*0081 gram in

neutral solution, and 0*13 gram in ammoniacal solution.

2. Action of potassium ferricyanide on cobalt : 1 c.c. of N/20 solu-

tion = 00088 gram of cobalt in neutral or acid solution, and 0*0103

gram in its ammonium carbonate solution.

Similar results were obtained with several other metals.

L. DE K.
Estimation of Iodoform. By H. D. Richmond (Analyst, 17, 7).

—When iodoform is he ited w^ith alcoholic soda, a somewhat complex
reaction takes place, but its 70 per cent, of iodine is practically con-

verted into sodium iodide. On this fact, the author has based the

followinoj method for the testinof of commercial iodoform....
About 0*15 gi^m of the sample is dissolved in alcohol, an excess

of alcoholic soda is added, and, after about 10 minutes' digestion

near the boiling point of the alcohol, the excess of spirit is evapo-
rated. The residue is taken up with water, slightly aciditied with
dilute nitric acid, and again neutralised by a small quantity of

calcium carbonate. The solution is then titrated with a weak
standard solution of silver nitrate with potassium chromate as indi-

cator. The method does not take more than half an hour to per-

form. Should the iodoform be obtained in ethereal solution, as, for

example, in the estimation of acetone, the ether need not be evapo-
rated, but can be mixed directly with the alcoholic soda. The test

analyses are very satisfactory. L. be K.
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The Oxidation of Alcohol by Permanganate. By R. Bene-
DiKT and J. Neudorfer (Gkeni. Zeit., 16, 77—78).—Benedikt and
Zsigmondy were the first to observe that ethyl alcohol, under certaia

conditions, is oxidised to oxalic acid by the action of alkaline per*
manganate,
The authors have been for some time engaged in trying to fi^nd out

under what conditions the oxidation will be quantitative, so as to get
a really simple and direct method for the estimation of alcohol, as
this is still a desideratum. Their efforts have not as jet been
attended with much success, as the largest amount of alcohol found
did not exceed 64 per cent, of the whole ; bat as other chemists may,
perhaps, be more successful, they thought it as well to call attentioa
to the matter.

The experiments were made in much the same way as glycerol
estimations are performed according to Benedikt and Zsigmondy's
method, the best results being obtained when the 2 per cent, solution

of the alcohol was added to the boiling alkaline permanganate.
L. DE K.

Estimation of Glycerol ia Wine. By G. Baumert (Arch. Pharm,,
230, 324-331

; compare Abstr., 1890, 426, 427).—The distillation

vessel has the form of a JJ-t^^®? ^^^^ wider limb of which is expandel
to a pear-shaped bulb, and is connected with a Liebig's condenser. The
narrower limb is surrounded by an air-bath, and is connected with an
iron spiral tube, which is heated by burners and is for the admission
of superheated steam. The wine (50—100 c.c.) is evaporated in a dish

with precipitated calcium carbonate (1—2 grams) to about one-half,

and introduced into the wide limb of the distillation flask, which is

then heated until no moie water condenses in the upper part. Super-
heated steam is now admitted, and the distillate collected in a 200 c.c.

flask, to which volume it is subsequently diluted. Potassium tiydr-

oxide (10—12 grams), free from oxalate, is dissolved in tlie dilute

distillate, and, after cooling, a cold saturated solution of potassium
permanganate is added in excess. The mixture is boiled for some
[time and, after half an hour, a stream of sulphurous anhydride (from
hydrogen sodium sulphite and sulphuric acid) is passed through it

unt'l the liquid is colourless, and all separated manganese oxides have
dissolved. Acetic acid is next added, all sulphurous anhydride ex-

pelled by boiling, and the oxalic acid precipitated by calcium chloride

solution. The precipitate will contain calcium sulphate, and cannot
be weighed directly ; it is washed with hot water, decomposed by
sulphuric acid, and titrated with potaEsium permanganate solution.

90 parts of oxalic acid are equivalent to 92 parts of glycerol.

Planchon's method, whereby the distillate is oxidised completely

by acid potassium permanganate solution, and the resulting carbonic

anhydride weighed, does not yield such good results as the method
described. A. G. B.

New Test for Sugar in Urine. By G. Hoppe-Seyler (Zeit.

physiol. Chem., 17, 83—86).—Baeyer (Ber., 13, 2260) has shown tbit

indigo an be formed artificially from orthonitrophenylpropiolic acid

by boiling it with alkalis, and reducing substances like dextrose.

5 I- 2
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Tliis maybe applied fco the detection of sugar in urine. A | per ceiit.

solution of the acid in sodium hydroxide is the reagent used, and it

keeps unchanged for months. Diabetic urine diluted 10 times gives

a deep blue on boiling a small quantity with about five times its bulk
of the reagent. The advantages claimed for the test are (1) a con-

venient reagent, (2) small quantities of urine will suffice, (3) albumin
does not interfere with the reaction. W. D. H.

lanprovement in the Method of Estimating Aldehydic and
Ketonic Oxygen. By H. Strache (Monatsh., 13, 299—315; com-
pare Fischer, Ber., 17, 572).—The author has previously (this vol.,

p. 546) described a method for the estimation of aldehydic and ketonic
oxygen, in which the substance under investigation is added to an
excess of phenylhydrazine, w^hereby a hydrazone is formed, and the
excess of phenylhydrazine is afterwards determined by measuring
the nitrogen evolved on treating it with hot Fehling's solution. The
method is, however, liable to two sources of error ; one, due to the
fact that, under some conditions, Fehling's solution and phenyl

-

hydrazine may react with formation of aniline, lowering the results
;

the other raising them, owing to the tension caused by the presence
of a variable quantity of benzene vapour in the gas. To eliminate

these errors, the author has rearranged the apparatus employed in

such a way that the solution of the compound under investigation is

allowed to fall into the hot Fehling's solution ; and he passes several

drops of benzene into the measuring tube containing the nitrogen,

the volume of the gas being afterwards corrected for the tension of

the vapours of both water and benzene. Under such improved con-

ditions, constant but, owing to the imperfect displacement of air,

somewhat too high results are obtained. The further necessary
correction was determined by conducting experiments in blank, and,

after making due allowance, the results were satisfactory. Acetone
and many other compounds gave numbers which accurately agreed
with the calculated values, but anomalous results were obtained with

benzile and benzophenone. Both of these, when alcohol was employed
as a solvent, gave numbers corresponding with only half the oxygen
present in the carbonyl groups of the compounds.

G. T. M.
Estimation of Thiocyanacetone. By J. Tcherniac (Ber.^ 25,

2621—2626).—See this vol., p. 1426.

,
Estimation of Hydrocyanic Acid. By G. Yenturoli (UOmsi,

15, 85—88).—It is often impossible to estimate hydrogen cyanide in

mixtures without previously isolating it by distillation ; the following
process is proposed for use in such cases:—
The solution containing the hydrogen cyanide is introduced into a

flask of about 300 to 400 c.c. capacity, and a current of pure hydrogen
passed into the liquid, the escaping gas being led into a decinorraal

solution of silver nitrate. In about an hour the whole of the hydrgen
cyanide will have been carried over, and the silver remaining in solu-

tion is then titrated with potassium ferrocyanide. In the presence
of metallic cyanides, dilute sulphuric or tartaric acid is introduced into
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the flask before commencing the process. Cyanide of mercury must
be decomposed with hydrogen sulphide, tbe solution acidified with
tartaric acid, neutralised with freshly precipitated calcium carbonate
in order to fix any ferro- or ferri-cyanides present, hydrogen is then
passed in, and the issuing gases led tirst through a solution of bismuth
nitrate to remove hydrogen sulphide, and then into the silver soli:^ion.

S. B. A. A.
Separation of Malic Acid from Succinic, Citric, and Tar-

taric Acids. By 0. Micko {Zeit. anal. Chem., 31, 465—468; from
Zeit. allgem. osterr. Apotheher-Vereins, 30, 151).—The solution, which
must contain the acids (about 0*7 gram) as potassium salts and be
feebly acid, is evaporated in a flask to about 10—15 c.c, then mixed
with 0*5 gram of barium acetate and excess of baryta water, and
gradually heated to boiling. The bulky precipitate is collected and
washed with baryta water, but not too long, as the precipitate would
begin to redissolve. The filtrate is heated nearly to boiling and
treated with carbonic anhydride until nearly or quite neutral. Excess
of baiyta water is again added, and after 24 hours the precipitate is

collected and washed as before. The excess of baryta is now removed
by passing carbonic anhydride through the hot liquid, filtering, and
washing with hot w^ater. The filtrate and washings are feebly acidi-

fied with acetic acid, concentrated to 10—25 c.c, once more boiled
with baryta, then treated with carbonic anhydride, and again made
alkaline with baryta. On filtering after 24 hours, and washing the
precipitate with baryta water, the filtrate will contain all the malic
acid and be free from the other acids. The baryta is now thrown
down hot with carbonic anhydride, and the acidified filtrate is concen-
trated and precipitated by a small excess of potassium carbonate. The
filtrate is acidified, evaporated, mixed cold with an excess of acidified

lead acetate (5 c.c. of 1:5), and then with 120 c.c. of 80 per cent,

alcohol. After 48 hours, the precipitate is collected and washed,
first with cold, then with hot 80 per cent, alcohol. Should the filtrate

be turbid, it is boiled in a flask with reflux condenser until clear,

and then set aside for 48 hours. The small precipitate is collected,

and washed with cold alcohol. The lead in the two precipitates is

determined, and the amount of malic acid calculated therefrom.

M. J. S.

Estimation of Tartar in Sweet Wines by the Method of
Berthelot and Fleurieu. By E. Ackekmann {Zeit. anal. Chem., 31,
405—407).—The author has met with a sweet Greek wine, which,
like the Carlowitz examined by Petrowitsch (Abstr., 1886,652), gave
no crystalline precipitate when mixed with ether-alcohol. Petrowitsch
inferred from this the absence of tartar, and assumed that the whole
of it had been precipitated by the 1465 vols, per cent, of alcohol,

under the conditions of long keeping in a very cold cellar. In both
cases, however, a soft, slimy, brown precipitate was obtained. In
the author's case, this proved to be chiefly sugar, containing, however,
tartar, the crystallisation of which was prevented by the syrup. After
complete fermentation of the wine, a crystalline precipitate of tartar

could be obtained, but none of the slimy matter. The limit of

alcoholic strength at which a wine cannot retain tartar is, therefore,

k
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above the 14'8 vo's. per cent, present in this specimen. Since a
quantitative experiment with an artificial sweet wine showed that

after complete fermentation the whole of the tartar added could be
recovered, it is recommended that sweet wines should be fuUj fer-

mented before precipitating with ether-alcohol.

To the assertion of Dietzsch that a wine from which no tartar can
be precipitated in the course of 24 hours must be artificial, it may
further be objected that genuine wines, which have been over-

plastered, will have lost the whole of their tartaric acid as calcium
tartrate. M. J, S.

Separation of Salicylic from Benzoic Acid. By Miss J.

ScHAAP (Chem. Neivs, 66, 42—48),—By treating solutions containing
salicylic and benzoic acids with excess of bromine, the former is

wholly precipitated as the dibromo-derivative, whilst the benzoic

acid remains in solution. D. A. L.

Estimation of Pat in Milk. By H, Leffmann and W. Beam
(Analyst, 17, 88—84),—The authors proceed as follows :—15 c.c.

of milk is put into a 30 c.c. bottle, the neck of which is graduated
so that a volume of 1*5 c.c. is divided into 86 parts. 3 c,c. of a
mixture consisting of equal parts of fusel oil and hydrochloric acid

is added, and strong sulphuric acid is poured in slowly, with agita-

tion, until the bottle is filled nearly to the neck. The liquid becomes
hot, and the casein dissolves to a dark, reddish-brown liquid. The
neck is now filled to near the zero point with a hot mixture of sulph-

uric acid and water, and the bottle whirled for one to two minutes in

their centrifugal machine, but in the case of skimmed milks from
three to four minutes are required. The volume of the fat may then
be read off, each division on the neck representing O'l per cent, of

butter-fat.

The test analyses are satisfactory.

O, Hehner (Analyst, 17, 102) also obtained satisfactory results by
using one of the author's machines. If the specific gravity of the

sample is carefully taken, the percentage of total solids contained in

the milk may be found by calculation, using Hehner's formula, or

by means of Richmond's slide rule, and a milk analysis may thus be
finished in a very few minutes. L. de K.

Detection of Foreign Pats in Butter. By J. Erd^lyi (Zeit.

anal. Chem., 31, 407—410).—Pure butter fat dissolved in three

times its volume of cumene (boiling point 165° at 758 mm. bar.) gives

a solution which remains clear at 0" for at least an hour, and usually for

much longer, whilst mixtures of butter with margarine and with lard

become turbid much earlier. The mode of procedure was to filter the

fat, cool it for 24—48 hours in a refrigerator, place 2 c.c. of it with
6 c.c, of cumene in a clear, dry test-tube of 2 cm. diameter, and
after 24 hours at ordinary temperature to plunge the tube into powdered
ice, and, after the lapse of an hour, examine it at short intervals.

Further investigation of the method is solicited. M. J. S.
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Horse Fat. By C. Amthor and J. Zink (Zeit. anal. Chem., 31,
381—383).—The following numbers are mean values from two deter-

minations. The melting points were the temperatures at which the

fats became transparent in capillary tube-? :

—

Consistence.

Colour.

Specific gravity at 15°

Melting point

Solidifying point
Melting point of the fatty acids

Solidifying point of fatty acids

Hehner's number
Eeichert's number
Saponification number
Acidity (milligrams of potassium

hydroxide for 1 gram of fat)

Acetyl number
Iodine number
Iodine number for the fatty acids . .

.

Kidneys.

Soft.

Golden
yellow.

0-9320
39°

22°

36—37°
30—30-5'
95-47
0-33

198-7

1-73
6-64

81-09
83-88

Neck.

Like fresh

butler.

Deep
orange.

-9330
34-35°

30°

41—42°
32—33°
95-42
0-22

199-5

2-44
13-74
74-84
74-41

Flank.

Like
butter.

Golden
yellow.

0-9319
36—37°

20°

39-40-5°
31—32-5°
94-78
0-38

197-8

1 84
11-62
81 60
83-37

Foot.

Semi-
fluid.

Pale,

yellow.

0-9270

90-30

With lapse of time, horse fat becomes more fluid, and a crystalline

deposit separates from it. It also becomes nearly colourless with
age (Abstr., 1889, 1076). M. J. S.

New Method for the Estimation of Unsaponifiable Matter
Hn Fats. By W. Mansbridge (Chem. News, 65, 253— 255).—The
?ther metliod proving unsatisfactory for the extraction of nnsaponifi-

iable matter from wool, grease and fat, the following method has
)een devised by the author. After the mass has been decomposed
with acid, subsequent to saponification, a convenient quantity is

.treated with 50 c.c. of methylated spirit saturated with light petr-

joleum (b. p. 43°), and 50 c.c. of the light petroleum is then added;
^the whole is heated to boiling in a reflux apparatus, and after it has
•been cooled slightly, it is neuttalised with a measured quantity of

rSemi-normal potassium hydroxide, and placed in a separating funnel

;

|if the separation is imperfect, a few c.c. of boiling alcohol is added.
The petroleum layer is then separated, and washed by agitating,

first with 50 c.c. of water at 38°, or with 50 per cent, alcohol, and
then with 40 c.c. of 70 per cent, alcohol. The distillation is con-
ducted, by preference, over an argand flame turned down to a blue
light, and the " drying " completed by blowing in the warm flask,

while it is slowly rotated. A second extraction with the light petr-

oleum is usually found to remove practically all the unsaponitiable

matter from the alcoholic soap solution. D. A. L.
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New Reaction of Xanthine and Allied Compounds. By E.

Drechsel (Ber., 25, 2454).—Xanthine, liypoxantliine, and guanine,

like alkaline urates, form compounds with cuprous oxide. If their

ammoiiiacal sol'utions are mixed with Fehling's solution, boiled, and
solution of dextrose dropped in, white, flocculent precipitates of the

cuprous oxide compounds are formed. Similar precipitates are

formed in a cold solution if a hjdroxjlamine salt is added.

C. F. B.
Detection of Atropine. Bj L. Fabris {Gazzetta, 22, i, 347—350).—A. patient at a hospital in Padua, who had for some time been

treated by daily injections of 6 milligrams of strychnine nitrate, died

a few hours after receiving an accidental injection of 3 milligrams

of normal atropine sulphate, exhibiting acute symptoms of atropine

poisoning. At the post-mortem, the presence of bilateral mydriasis,

and of congestion of the meninges and of the cerebellum became
evident. On examining the viscera by the Stas-Otto method, clear

indications of the presence of an alkaloid were obtained, but on ap-
plying the special reactions for strychnine and atropine, the results

were negative. To test the possibility of these alkaloids obscuring

each other's reactions, mixtures of 3 per .cent, solutions (the strength

of the injections) of strychnine nitrate, and atropine sulphate were
tested with sulphuric acid and potassium dichromate, and by Yitali's

reaction, with the following results. A mixture of equal parts of the

solutions gave the strychnine reaction very clearly, but the atropine

reaction not at all ; a mixture of 1 of strychnine with 3 of

atropine gave the strychnine reaction, but not that of atropine; a

mixture of 1 part of strychnine with 4 of atropine gave indistinct

reactions for both alkaloids; a mixture of 1 of strychnine to 5 of

atropine gave a momentary atropine reaction ; the characteristic

violet coloration is, however, immediately superseded by a reddish

tint. Yitali's reaction was not clearly obtained until at least 9 parts

of the atropine solution were added to 1 of strychnine. It further

appeared that a solution of strychnine too dilute to give the charac-

teristic reactions of that alkaloid may effectually obscure the atropine

reaction ; thus 1 drop of the 3 per cent, strychnine solution diluted

with 10 drops of water scarcely yields the strychnine reaction ; on
adding 4 drops of atropine solution to this, no reaction for atropine

could be obtained.

A piece of meat injected with 0"05 c.c. of a 3 per cent, solution of

each of the alkaloids, and extracted by the Stas-Otto process, yielded

a barely sensi])le strychnine reaction and no trace of atropine.

Finally, on injecting a mixture of 3 parts of the 3 per cent, strych-

nine solution and 1 part of the atropine Fo!ution into a frog, para-

lysis of the lower limbs and a great augmentation of the nervous

sensibility ensued ; on introducing the mixture into the eye of a dog,

distinct mydriasis was observed in fifteen minutes. It thus apptars

that in cases of poisoning by atropine, the physiological evidence

may be conclusive when the chemical tests yield doubtful results.

S. B. A. A.
Analysis of Coffee Substitutes. By Moscheles and R. Stelzner

{Chem. Ztit.^- 16, 281—282).—Imitation coffee may, as a rule, be
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distingulslied from the real article hj yielding a mnch higher aqueous
extract. According to the author's experience, the best way of deter-

mining the amount of extract in a sample is as follows :—25 grams
of the compound is rubbed in a mortar, introduced into a litre flask,

and digested with about 500 c.c. of water on the water-bath for half-

an-hour ; the mixture is now made up to the mark with water, and
allowed to cool. Some of the liquid is filtered, and 50 c.c. of the

filtrate evaporated in a platinum dish, containing a known weight of

dry sand. Pure coffee, when treated in this manner, gives from
20 to 30 per cent, of extract only ; some coffee substitutes yield as

much as 72 per cent. L. de K.

Approximate Estimation of Adulteration of Earth-nut Cake
and Meal. By L. Hiltner (Landio. Versuchs-Stat., 40, 351—355).

—

The substance (about 0*2 gram) is placed on an inverted plate and com-
pletely moistened with tincture of iodine. After a few minutes, the

meal is distributed over the whole surface by means of a jet of water
from a wash-bottle. The liquid mast still contain iodine, and is made
clear by the addition of a few drops of alcohol. The water is now
drawn off, and the substance air dried and placed on green paper.

By means of a lens of low power, the particles of cake which are

blackened by the iodine are readily separated from the poppy seeds
;

the separated portions are then weighed. In an experiment made
wiih known quantities, 10"64 per cent, of poppy seed was found instead

of 10 per cent. In this case, the particles of the ground cake were
rather large, and the separation therefore easy. When there are

finely-powdered, dust-like particles, the separation is more difficult.

After treatment with iodine and drying, the substance is sifted in

a 0'25-mm. sieve and the separation in the coarse portion is made as

usual. In two check experiments, the results were within 5 per cent,

of the actual amount. The percentage of poppy seed in the portion

passing through the sieve may be determined by separating under a

microscope, but the amount is generally small, and may be judged
without actual separation.

The method is quickly carried out, and is applicable not only in the

case of adulteration with poppy seed, but in nearly every case, as the

substances used for adulteration are nearly all free from starch.

JST. H. M.
Analysis of Peptones. By C. W. Heaton and S. A. Vasey

(Analyst, 17, 28—34).—After a careful trial of all the processes at

present in use, the authors have found that by a combination of

several of them the analysis may be simplified. No new reagents
are suggested.

It is best to work with a tolerably concentrated solution. Any
portion insoluble in warm, but not boiling, water must be filtered off,

and treated separately for nitrogen. If a jelly is under examination,

it must be liquefied by heat or dilution. In the following scheme, a
strength of about 20 per cent, of solid matter is assumed, including
mineral salts. It is best to make separate estimations of water, ash,

and total nitrogen.

1. Water J Ash; Total Nitrogen.—Estimated as usual.
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2. Albumin; Coagulahle Gelatin; Album ose ; Peptone.—40 grams of

fluid peptone is dropped gradually into 300 c.c. of absolute alcohol,

contained in a large, weighed beaker, and the mixture agitated by
gentle centrifugal motion. The above-named compounds soon sepa-

rate, and can be washed with alcohol by decantation. The alcoholic

liquid (stock alcoholic solution,) is kept for further investigation. The
precipitate in the beaker is dried to constant weight at 100°.

(a.) Albumin.—The precipitate is digested with warm water, and
•washed on a tared filter. The insoluble residue represents the
albumin. The filtrate is diluted to 250 c.c, and constitutes the stock

aqueous solution.

(6.) Albumjose and Gelatin.—25 c.c. of the stock aqueous solution

is evaporated to a few c.c, treated with a saturated solution of

ammonium sulphate, raised to nearly 100°, and quickly cooled with
centrifugal agitation. The precipitate is collected on a tared filter,

washed with ammonium sulphate, dried, and weighed. The adhering
ammonium sulphate is estimated by means of barium chloride, and
allowed for.

(c.) Albnmose.— 50 c.c of the stock aqueous solution is heated
to near 100°, and then treated with 30 c.c of Stutzer's reagent (an
emulsion of cupric hydroxide in dilute glycerol). The precipitate is

washed on a filter with hot water, and the nitrogen contained in it

estimated by the Kjeldahl method.
(d.) Gelatin.—A direct estimation may be made as follows :—The

filtrate from the copper precipitate is concentrated to a few c.c, in a
beaker previously weighed with a glass rod in it ; saturated solution

of ammonium sulphate is then added, the mixture raised nearly to the
boiling point, and then quickly cooled with centrifugal agitation.

The gelatin now separates and adheres to the sides and bottom of

the beaker, particularly if well manipulated with the rod. After a
slight washing with iced water, it may be dried and weighed. As it

contains some ammonium sulphate, this must be estimated and
allowed for.

The Stock Alcoholic Solution.—This is made up to 500 c.c, and
divided into fractions for separate treatment.

(a.) Gelatin Soluble in Alcohol.—100 c.c is evaporated to dryness,

taken up with warm water, and estimated, as directed, by means of

ammonium sulphate.

(6.) Urea, 8fc.—50 c.c is evaporated to dryness, and treated with
sodium hypobromite, but the nitrogen cannot safely be calculated as

urea.

(c.) Nitrogen.—100 c.c is evaporated and treated by the Kjeldahl
process. After allowing for the nitrogen present as gelatin, the

difference multiplied by 3*12 gives the amount of crystallisable

nitrogenous compounds calculated as creatine.

(d.) Ash Soluble in Alcohol.—Another fraction may be used for the

estimation of the ash. L. de K.
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Absinthin, from Artemisia ahsinthnm,
1240.

Absorbent power of coloured salts and
electrolytic dissociation, 757.

Absorption and digestion of fat oils by
plants, 1118.

coefficients of gases, 1043.

of gases by liquids, 556.

spectra of thin metallic films,

1037.

without osmosis, 646.

Acenaphthalide, ortlio- and para-nitro-

a-, action of bromine on a mixture of,

Peoc, 1891, 186.

Acenaplithene, oxidation of, 863.

Acenaphthenequinone, 864.

Acetal, amido-, preparation of, 1327.

Acetaldehyde, action of zinc and ethyl

chloracetate on, 1300.

condensation of, with aniline,

1191.

Acetaldehydeaniline, 1191.

Acetaldoxime, 951.

action of hydrocyanic acid on,

1196.
-

—

'- preparation of, Teans., 473.

Acetaldoxiraes, existence of two crys-

talline, Teans., 470; Peoc, 1892,
135.

Acetalylcarbaraide, 1327.

Acetalylmetaxylylthiocarbamide, 1329.
Acetalyl-a-naplithyltliiocarbamide,

1331.

Acetalylparatolyltliiocarbamide, 1328.

Acetamide, brom-, 827.

Acetamidine nitrite, 53.

picrate, 705.

Acetamidobenzylacetanilide, ortho-, 81,

Acetamidocarbazole, 616.

Acetamidonitrosocarbazole, 616.

Acetamidophenylsulphonepropionic
acid and its halogen derivatives^

1090.

Acetamidotolyloxamethane, 599.

Acetamidotolylurethane, 1203.

Acetanhydrocitric acid, Teans., 1003.

action of aniline on, Tuaxs.,
1006.

conyersion of, into aconitie

acid, Teans., 1007.

Acetanilide, nitrodibromo-, 1205.

Acetanilidobutyric acid, 1338.

Acetanilidoisobutyric acid, fi-, 1330.

lactone, 1339.

Acetenyltrimethylammonium hydr-
oxide, 905.

salts, 807.

Acetic acid, heats of combustion and
formation of, 1139.

oximido-, 699.

production of, from cellulose,

1421.

fluoride, 1068, 1069.

sulphide, 300, 581.

Acetimido-jS-chlorethyl ether, 1332.

Acetoacetanilide, 708.

Acetoacetic acid, phenylhydrazine salt

of the hydrazone of, 162.

Acetoacrylic acid, diiodo-, 1179.

perchloro-)8-, 1186.

oxime, 1179.

iodo-, 1179.

Acetocitric acid, Teans., 1005.

reduction of, Teans., 1009.

AcetodikctohexamethylenedicarboxTlio
acid, 586.

Acetoisobutyl alcohol, Teans., 71.

bromide, Teans., 72.

Acetoisobutyric acid, fi-, derivatives of,

74.
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Acetol ethyl ether. 95 i.

Acetomesitvlene. action of hydroxyl-
amine hydrochloride on, 314.'

Acetonaphthalide, a-, physiological
action of, 366.

Acetonaplithalide, j3-, 4 : l-bromiodo-,
Trans., 767.

1 : 4-chlorobromo-, Teans., 768.
Acetone, cMor-, 1425.

detection of, 1032.

diamido-, 952.

hydrazone, Trans., 787.

symmetrical dichloro-. preparation
of, 952.

thiocyan-, 1425, 1426.
Acetonediacetic acid, 432.

Acelonedicarboxylic acid, action of
diazobenzene on, 161.

action of phenylhydrazine
on, 162.

reduction of, 147.

Acetonedisazobenzene, 710.

Aoetoneresorcinol, 1312.

Acetonitrile, di- and tri-chloro-, poly-

merides of, 1291.

Acetophenone mercuric chloride, 829.

sodium derivative of, 170.

Acetophenonethiophenylhydrazone,
1326.

Acetopiperone, 873.

Acetoprotocatechone, 61.

Acetothienone mercuric chloride, 829.

Acetothienoneoxalic acid, 154.

oxime of, 304.

Acetothiosulphuric acid, salts of, 1419.

Acetotoluidide, meta-, parabromo-,
1201.

parachloro-, 1201.

Acetotoluidide, ortho-, action of sulph-
uryl chloride on, Trans., 1042.

derivatives of, 838.

nitrobromo-, 1207.

Acetotoluidide, para-, action of sulphuryl

chloride on, Trans., 1042.
2 : 6-dibromo-, 175.

metachloro-, 450.

6 : 3-nitrochloro-, 173.

Acetovanillone, 59.

derivatives of, 61.

synthesis of, from guaiacol and
acetic acid, 61.

Acetovanillonephenylbydrazine, 61.

Acetoveratrone, 61.

Acetoxime, action of diazobenzene on,

1080.

action of hydrocyanic acid on,

1196.

Acetoxime-/9-naphthylsulphone. 334.

Acetoximeparatolylsulphone, 334.

Acetoximephenylsulphone, 334.

Acetoximes, 333.

physiological action of, 1506.

VOL. LXII.

Acetoxydichloropyridone, 449.

Aceto-xylide, parachlorometa-, 1202.
A cetoxytetramethylenecarbo xylie aaid

,

Trans., 45.

Acetyl, magnetic rotation of sub-
stances supposed to contain. Trans.,
800.

Acetyl-a-acetaldoxime, Proc, 1892,
136.

Acetylaeetone, magnetic rotation of,

Trans., 813, 840, 844.

refractive and dispersive powers
of, Trans., 846.

Acetylacrylic acid, dibromo-, 302.

trichloro-, action of hydr-
oxylamine on, 1203.

Acetylamidogumidine salts, ]297.
Acetylamidoisophthalic acid, 14G4.
Acetylbenzamide, 982.

Acetylbenzeneazoacetone, 977.

Acetylbenzenehydrazo-orthocresol, 975.
Acetylbenzoylmethyl cyanide, 451.

Acetylbenzylmetaxylidine, 1320.

Acetylbenzylorthotoluidine, 48.

Acetylbutylchloraldoxime, 34.

Acetylcampherylphenylhydrazine, 1481.
Acetylchlorantiglyoxime, 694.

Acerylchlorophenols, isomeric, 308.
Acetyldinitrocarvacrol, 309.

Acetyldiorthotolyl hydrazine, 843.

Acetyldiparatolylhydvazine, 844.

Acetyldi^jhenylhydrazine, 710, 843.

Acetylene, formation of, from bromo-
form, 421.

formation of, in the interior of a
luminous flame, Trans., 325.

higlier homologues of, 1163.

metallic derivatives of, Proc,
1892, 109.

origin of, in flames, Proc, 1892,
47.

silver and copper compounds of,

1416.

Acefylenedicarboxylic acid, diiodo-,

431.

Acetylenic hydrocarbons, action of
organic acids on, 1084.

Acetyl-|8-ethylthiophen, 830.

Acetylfenchylamine, 1239.

Acetylfluorescin, 1319.

Acetylglycerol, dicbloro-, 289.

Acetylguvacine, 740.

Acetylhydrindigotin, 480.

Acetylhydroximidoacetouitrile, 816.

Acetylindigotin, 480.

Aceiylisoeugenol, 46.

Acetylmetaclilorobenzeneazoparacresol,

975.

Acetylmetachlorobenzenehjdrazopara-
cresol, 975.

Acetylmet hylphenyltetrahydroquinazo-
hue, 81.

"
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Acctyl-/3-methylthioplien, 830.
' bromo-, 830.

Acetylmethyltrimetliylenecarboxylic

acid, oxime of, Teans., 70.

preparation of, Tkats^s., 69.

Acetyl-jS-naphthylglycocine, ] 3 42.

Acelyl-a-naphMiylhydrazine, 509.

Acetyl-a-naphthyltliiocarbizine, 510.

Acetylnicotenylamidoximc, 207.

Acelylorthohomoparahydroxybenzo-
nitrile, 320.

Acetylorthotolylglycocine, 1334.

Acetylorthotolylhydrazine, 843.

Acetylortbo-xylene, 1:2:4-, production

, of, from campbor, Peoc, 1892, 54.

Acetylpaeonol, 59. 845.

Acetylparabromodiphenylbvdrazine,
982.

Acetylparabromopbenylbydrazine, 982.

Acetylparacblorobenzeneazoparacresol,

974.

Acetylparacblorobenzenebydrazopara-

cresol, 974.

Acetylparacblorotbiopbenol, 308.

A^etylparetboxypbenylbydrazine. 1081.

Ace'ylparabomosalicenylamidoxime,
319.

Acefcylparahomosalicylonitrile, 31 8.

Acetylparatolueneazoparacre?ol 974.

Acetylparatolylglycocine toluidide,

cblor-, 1336.

Acetyl paratolylbydrazine, 844.

Acetylpbenoldisazotoluene, 976.

Acetylpbenoxyetbane, aa'-, 811.

Acetylpbenylbydrazine, cblor-, 814.

Acetyipbenylmethylbydroisopyrazol-

one, 635.

Acetyl propionyl, preparation of, 426.

Acetylquinaldine, para-, 1488.

Acetyltetracblorocrotonic acid, di-

cbloro-, 1462.

tricbloro-, 1463.

Acetylthiocarbimide and aldehyde-

ammonia, Trans., 530.

Acetylvanillonitrile, 318.

Acherontia atropos, blood of, 648.

Acid amides, mixed, 982.

Acids, atRnity coefficients of, 1269.

amido-, action of hydriodic acid

on, 38.
—— and bases, study of tbe chemical

neutralisation of, by means of their

electncal conductivities, 2.

astringent, estimation of, in wine,

246.
—— bibasic organic, thermochemistry

of, 395, 1140.

fatty, fiction of iodine on the silver

salts of, 1301.

action of, on olefines, 1162.

dry distillation of silver salts

of, 37, 293, 811.

Acids, fatty, estimntion of resin in admix-
ture with, 389, 516.

higher, action of bromine on,

695.

polybasic, synthesis of, 41.

free, estimation of, 539.

in spirits, estimation of, 387.

influence of, on the Telocity of the
hvdrolytic action of yeast, Teans.,
940.

isodynamic, Peoc, 1892, 103.

ketonic, behaviour of, towards
sodium hydrogen sulphite, 148.

mechanical determination of the
boiling points of, 1039.

monobasic, existence of acid or

basic salts of, in very dilute solution,

110.

polybasic, electrolytic conductivity
of, 1145.

of butter, 1113.

organic, afRnity-coefTicients of, and
their relation to chemical constitution,

266.

determination of the affinity

of, 37.

dissociation constants of,

Trans., 696.

influence of boric acid on the

electrical conductivity of aqueous
solutions of, 257, 1265.

standard, use of potassium hydro-
gen tartrate for titrating, 525.

unsaturated, 812, 956.

conversion of, into their

stereochemical isomerides by soda,

297.

decomposition of the di-

bromides of, by warm water and
dilute alkalis, 959.

oxidation of, 956.

velocity of reaction in mixtures of

isohvdric and non-isohydric solutions

of, 936.

Acidyl sulphides, 300. 581.

Aconine, Teans., 393.

action of methyl iodide on, Teans.,
403.

conversion of, into aconitine,

Teans.. 401.

crystalline salts of. Trans.. 399.

decomposition products of. Trans.,
402.

distillation of, with baryta, 1255.

hydrochloride, crystalline, pre-

paration of, Teans., 397.

properties of, Teans., 400.

Aconite, alkaloids of, Teans., 385, 395.

preparations, assay of, 392.

Aconitic acid, anhydro-derivatives of,

Trans., 1003.



INDEX OF SUBJECTS. 1587

I

Aconiticacid, conversion of acetanhjdro-

c'itric acii into, Trans., 1007.

dissociation constant of,

Trans., 707.

anhydride, Trans., 1009.

action of ammonia on,

Trans., 1010.

Aconitine, 1254, Trans., 390.

conversion of aconine into, Trans.,
401.

hydrolysis of, Trans.. 3-^6.

methiodide. Trans., 403.

methohydroxide. Trans., 404.

reaction for, 756.

Aeon!turn tiapellus, alkaloids of true,

Trans., 385.

Acridine, homoloo;ues of, 342.

Acridinemetliylium liydroxide, 881.

Acridine-series, action of alkalis on the

aikyl iodides of, 879.

Acridone, 1086.

derivatives of, 1223.

Acridonesulphonic acid, 3-, 1223.

Acrylic acid, diiodo-, 431.

Action at a distance, 956, 1149.

of aqueous solutions on
water vapour, 936.

Adenine, 219, 220, 890.

bromination of, 221, 890.

bromo-, 890.

AfEnity coefRcients of acids, 12G9.

of alkyl bromides and iodides,

1289.

of organic acids and their

relation to chemical constitution,

266.

of organic acids, determination of,

37.

residual chemical, theory of, as an

explanation of the physical nature of

solutions, 559.

Agrostemma githarfo, sapotoxin from,

350.

Air vitiated by respiration, 1502.

Albumin, ash free, 645.

decomposition of, 515.

detection of, in urine, 667, 928.

egg, crystalline, 515.

formation of furfuraldehyde from,

1433.

new, from protoplasm, 86.

oxidation of, in presence of

Bulphur, 741.

Albumins, transformations of, 362.

Albumone, 225.

Albnmoses, salicylsulphonic acid as a

test for, 552.

Alcohol, detection of higher aleohols in,

1379.

estimation of, 1529.

is, eliminated by the milk ? 365.
• indirect estimation of, 543.

Alcohol, oxidation of, by permanganate,
1529.

Rose's process for the estimation

of, 1031.

solutions, dilute, cryoscopy of,

1045.

Alcoholic fermentation, influence of

oxygen and concentration on, Teans.,
36'ij.

function, primary, value of the,

799.

tertiary, value of, 1066.

Alcoliols, higher, detection of, in sjjirits

of wine, 1379.

in spirits, estimation of, 387.

mechanical determination of tlic

boiling points of, 1039.

polybasic, thermochemistry of,

763.

primary, direct synthesis of, 27.

tertiary, oxidation of, 28.

Aldeac-ids, 696.

Aldehyde. See Acetaldehyde.
Aldehyde, tetracarbon, presence of, in

brandy, 810.

Aldehyde-ammonias, compounds of

thiourea and thiocarbimides with,

Trans., 509.

Aldehydes, action of sodium on, 169.

action of zinc and ethjl chlorace-

tate on, 1300.

aromatic, reduction of, 167.

bromo-, formation of, by the ac-

tion of bromine on alcohols of the
ethyl series, 809.

colour reaction of, with aromatic
nitro-corapounds, 1263.

condensation of, with azo-com-
pounds, 854.

condensation of, with benzoylpi-

peridine, 1364.

fatty, condensation of, with di-

cyanojhenylhydrazine, 596.

occurrence of acetyl derivatives in

the urine of animals after ingestion

of, 1504.

sodium nitroprusside as a reagent
for, 924.

Aldehydic oxygen, estimation of, 546.

1530.

Aldol, preparation of, 1423.

Aidoximeacetic acids, configuration of,

1069.

Aldoximes, action of acetic anhydride
on, 1174.

configuration of, 1174.

conversion of, into nitriles, 1174.

molecular transformations of, 163.

Alimentary canal, absorption of wattu*

from, 1258.

disinfection of the, 226.
Alizarinamide, 3-, preparation of, 864.
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AlVali ca-rbonate, normal, detection of,

in hydrogen alkali carbonate, 1130.

combined, in soap, estimation of,

384.

hydroxides, estimation of, 526.

Alkaline earth metals, direct combina-
tion of nitrogen with, 566.

Alkaline earths, action of sulphur and
water on, 770.

characteristics of, 17.

Alkalis, action of sulphur on, 770.

influence of, on the hydrolytic

action of yeast, Traks., 936.

standard, use of potassium hydro-
gen tartrate for titrating, 525.

Alkaloid from chrysanthemum flowers,

84.

from Corydalis tuherosa, Teans.,

244, 605.

from Javan coca leaves, 361.

Alkaloids, free, estimation of", and of

their molecular weights, GQQ.

influence of, on the germination of

seeds, 228.
' of Belladonna, 1498.

• • of Berberis, 611, 1498.

of Berberis aquifolium and B.
vulgaris, 641.

of Lupinus albus, 892.
•- of the Areca nut, 737.
• of the root of Corydalis cava,

1366.

of the Solanacese, 213.
• of true Aconitum napellus,

Teans., 385.
• reactions of, with potassium plat-

inothiocyanates, 287.

Alkyl and acidyl sulphides, 300, 581.
• bromides and iodides, aflinity co-

efficients of, 1289.

halides and alcoholic potash,

velocity of reaction between, 399.

halogenafion of, 577, 1414.

iodides, preparation of, Trans.,

717.

phenylcarbamates, action of nitric

acid on, 711.

Alkylacetonedicarboxylic acids, 148.

Alkylpamphors, preparation of, 72.

Alkylcyanocamphors, 1344.

Alkylorthotoluidines, paramido-, 1078.

Allanite from Gyttorp, Sweden, 1409.

Allocinnamic acid, condensation of,

with phenols, 848.

formation of, from phenyl
propiolic acid, 848.

Allot! opic states of some elements, 405
Alloxanhydrazone, 442.

Alloys, change of voltaic energy of

during fusion, 254.

estimation of gold, tin, and cad
miuui in, 1030.

Alloys, metallic, electrolytic preparation

ot, 394.

micrographic analysis of, 1399.

Allyl cyanide, constitution of, 27.

fluoride, action of halogens on,

800.

phenylamidoacetate, 468.

sodionitro-, 1062.

sodium thiosulphate, 1418.

AUylacetic acid, oxidation of, 958.

Allylcarbaminesodiocyamide, 703.

AUyldithiobiuret, o-, 704.

Allylethylsuccinic acids, 697.

AUylforraamidine bisulphide, 292.

Allylfurfurylthiocarbamide, 43.

AUylisobutylthiocarbamide, symmetri-
cal, 702.

Allylmethylsuccinic acids, 697.

AUylmelhylthiohydantoin, 151.

Allylnitrolic acid, 1063.

Allylthiocarbamide, action of bromine
on, Teans., 545,

AllylthiohydantoTn, 151.

AUyltrimethylammonium hydroxide,
905.

derivatives of, 950.

salts, 949.

Alum, detection of, in wines, 1522.

Alunn"na, volumetric estimation of, 535.

Aluminium, action of certain liquids on,

687, 1281.

action of chlorine and of bromine
on, 118.

action of mercuric cyanide dis-

solved in water and in organic solvents

on, 797.

action of nitric acid on, 1403.

analysis of, 1130.

and iron, estimation of, by the

Grlaser method, 755.

estimation of, in the presence
of phosphoric acid, 755.

and its alloys, assay of, 535.

conimercial, assay of, 102, 535.

condition of, in cast iron, 19.

direct estimation of, in iron and
steel, 102.

estimation of, in phosphates, 53^.

hydroxide, colloidal solution of,

Teans., 154.

in mineral waters, 1287.

occlusion of hydrogen by, 567.

phosphate, action of ammonium
citrate on, 1127.

estimation of, 1522.

potassium fluoride, 1162.

soecific heat of, 673.

.1 and latent heat of fusion

of, 1281.

suitability of, for domestic pur-

poses, 687, 1281,

sulphide, 943.
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Amalgnms, electrolytic estivnatioii of

inetals as, 753.

Amanita pantherina, toxic principle of,

232.

Amber, so-called, of Cedar Lake,
Canada, 573.

Amethylcamphophenolsulplione, action

of nitric acid on, 999.

Amethylcaniphophenolsulphonic acid,

action of nitric acid on, 999.

Amides, aroniatic, action of trimetliyl-

ene chlorobromide on, 1491.

dehydration of, in contact with
diphenyl-derivatives, 617.

Amidines, 51.

action of nitric acid on, 951.

Amido-aeids, action of hydriodic acid

on, 38.

influence of, on gastric digestion,

742.

Amidoazobenzene, action of aniline

hydrochloride on, 492.

Amido-groups in organic bases, method
of determining the number of, Proc,
1892, 133.

Amidosulphonic acid, 700.

Amidoximes, 135, 317.

action of bcuzenesulphonic chlor-

ide on, 460.

Amines, aromatic, action of trimethyl-

ene chlorobromide on, 1491.

conversion of, into chlorine

derivatives of the hydrocarbons, 705.

isomeric change in the syn-

thesis of, 44.

fatty, unsaturated, 30, 578.

primary, preparation of, by means
of potas!?ium phthaliinide, 157.

tertiary aromatic, action of arsenic

chloride on, 1321.

Ammonia, action of magnesium on,

409.

alcoholic solutions of, 1049.

excretion of, 365.

in the atmosphere and rain water
of the tropics, 381, 909.

reduction of nitric acid to, by the

galvanic current, 403.

Ammonio-copper ammonium cyanide,

420.

Ammonium barium imidosulphonate,

Trans., 966.

calcium imidosulphonate, TkANS.,

968.

chloride, action of, on silicates, at

its dissociation temperature, 772.

influence of ammonia on the

solubility of, 276.

diaminechromium thiocyanate,

798.

dithionate hydrochloride, 13.

ethyl sulphate, 700.

Ammonium fluoroxyhypovanadate, 787.

fluoroxyvanadates, 785.

imidosidphonates. Trans., 946.

isobutyl sulphate, 701.

raangnnese chloride, 781.

methyl sulphate, 700.

nitrate, explosion of, 683.

nitride, 1J3.

orthotoJylimidodiacrtate, 1335.

pentasodium imidosulphonate,

Trans., 961.

pyrosulphate, Trans., 948.

salts, direct absorption of, by
plants,, 229.

sodium hydrogen imidosulphonate
nitrate,. Trans., 962.

stannibromide, 121.

sulphate, formation of, by burning
coal gas, 1389.

mineralising influence of,

1399.

tetraminechromium thiocyanate,

799.

Ampelochroic acids, o-, jS-, and 7-,

1242, 1243.

Amphiglyoxime,' chlor-, 693.

Amyl alcohol, formation of, from starch

by a bacterium, 90.

alcohols, action of bromine on,

809.

phenylamidoaeetate, 468.

Amylacetylene, normal, 1064,

Amylamine, £-chlor-, 717.

liydrogen diaminechromium thio-

cyanate, 1000.

Araylamylenamine, 804.

Amyleiieliydroxynaphthaquinone,
Trans., 611.

Amyh'urfurylcarbamide, 43.

Amylmethylacetylene, 1065.

Amyloid, vegetable, 803.

Amyrilines, 288.

Amyrinoxime, a-, 290.

Amyrins, a- and )8-, hydrocarbons from,
288.

' oxidation products of,

290.

Amyrone, a-, 290.

Amyrone, B-, 290.

Amyroneoxime, j8-, 290.

Anaemia, tropical, 363.

Analcime as rock forming material,

1413.

Analgen, 1104.

Analysis, combination of wet and dry
metliods in, 100.

elementary, new drying apparatus
for, 657.

gravimetric, simple and rapid
method of, 524.

of liquids, application of capillary

phenomena to, 236.
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Analysis, organic, new motliod of, 753.

quantitative, new methods of, 103,

538.

use of bromic acid in, 910,

1(27.

use of iodic acid in, 1027.

Anemonic acid, 1241.

Anemonin, 1241.

Anemoninic acid, 1241.

Angelic acid, constitution of, 1304.

Angostvira bark, constituents of, 642.

Angosturin, 744.

Anhydrobenzenesulpboneorthamido-
benzamide, 334.

Anhydrocinnamaldeliydanisidine,
1195.

Anhydro-derivatives of citric and
aconitic acids, Teans., 1033.

Anhydroecgonine, constitution of, 360.

Anhydroformaldehydaniline, 1190.

Anhydrometanitrocinnamaldehyd-
anisidine, 1195.

Anhydrotricarballylic acid, 41.

Anhydrovaleraldehydaniline, 1193.

Anilacetone, isonitroso-, 985.

Anilbenzoin, action of hydrocyanic acid

on, 1196.

Anilcyanamide, 1323.

Anilic acid, decomposition prodiicts of,

834.

acids, substituted, crystalline forins

of the sodium salts of, Trans., 581.

Anilides, acid, colour reactions of, 709.

isoaniiides and their analogues,

705.

A nilidobenzenemetadisulphonic acid,

333.

Anilidobenzenesulphonic acid, meta-
niiro-orsho-, 332.

metanitropara-, 331.

Anilidobromopianic acid, 1209.

Anilidocinnoline, 1494.

Anilidodiphenylpyrrolone, 1002.
Anilidoisobutyric acids, 1338
Anilidoisovaleramide, a-, 1192.

Anilidometanitrobenzophenone, ortho-,

336.

para-, 336.

Anilidometasulphobenzoic acid, ortho-,

333.

para-, 333.

Anilidometamidobenzenesulphonic acid,

ortho-, 332.

para-, 332.

Anilidonaphthoic acid, j8-, 1476.
anilide, fi-, 1476.

Anilidonitrobenzanilide [2:5], 326.

Anilidoparadiketubexene, pentachlor-,

448.

Anilidopropionic acid, a-nitroso-, 1456.
Anilidopropionic acid, /9-, 1342.

Anilidotetraphenylpyrrol'ue, 995.

Anilidotrinitrotoluene, sodium deriva*

tive of, 1218.

Aniline, action of trimethylene chloro-

bromide on, 1491.

and furfuraldehyde, condensation
of, 1452.

hydrogen diaminechromium thio-

cyanate, 1000.

nitrodibrom-, 1205.
orthonitro-, preparation of, 837.

platinothiocyanate, 287.

refractive power of, at different

temperatures, Tkans., 301.

thionylthio-, 1326.
Anilineazo-a-naphthol, ethyl and methyl

ethers of, 862.

Aniline-black, dyeing with, in the dry
way, 323.

Anilmesulphonic acide, paraohlor- and
parabrom-, constitution of, Proc,
1892, 40.

Anilpyruvic acid, condensation of, 54.

Animal economy, action of oxalic acid

and its derivatives on the, 1018.

change of sulphanilic acid info

sulphanilocarbamic acid in the, 903.

organism, mechanism of the pro-
duction of urea in, 89.

Aniaodus luridu.t, alkaloids of, 232.
Anisoil, dinitrodiamido-, 596.

sulplionic acids derived from,
Pfioc, 1892, 90.

tetramido-, 596.

Anniversary meeting. Trans., 474.
Anodonta cygnea, blood of, 648.
Ant oil, composition of, 94i?.

Anthracene, action of nitric acid on.

Trans., 865.

action of nitric acid on, in presence
of acetone. Trans., 871.

action of nitric acid on, in presence
of ether, Trans., 872.

action of nitric acid on, in presence
of trimethylcarbinol, Trans., 870.

benzyl nitrate, Trans., 871.

isobutyl nitrate, Trans., 867.

propyl nitrate, Trans., 866.

Anthranilamide, dichlor-, 335.

Anthrax, chemical pathology of, 744.

ill man, 1117.

Anthrole, nitro-. Trans., 869.

Anthrone, nitro-, Trans., 865, 868.

action of alcoholic potash on.

Trans., 869.

AnthyUis vulneraria, composition of,

522.

Antiglyoxime, chlor-, 694.

Antimonious chloride, solution of, in

saturated solutions of sodium chloride,

413.

compounds, estimation of, 526.

Antimonite from Felsobanya, 1054.
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Antimonite from Magurta, 1054.
Antimony, action of nitric acid on, 1402.

arsenic and tin, detection of, 918.
• separation of, Tkans.,

424.

double halogen snlts of, 788.
electrolytic detection of, 541.

estimation of, 242.

hydrosulphide, Trans., 133.

lowering of the freezing point of

bismuth by, Teans., 896.

lowering of the freezing point of

cadmium by, Teans., 901.

lowering of the freezing point of
lead by, Trans., 908.

minerals, assay of, 918.

separation of, from arsenic, 511.
sodium alloy, 773.

sulphide, colloidal solutions of.

Trans., 142.

thiopliosphate, 413.

Antipyi'ine, action of sodium and carb-

onic anhydride on, 1106.

alcohol of, 708, 730, 1106.
nitro-, 730.

paralkjloxy-derivatives of, 1080.
Apionyloximidoacetic acid, 328.

Apoatropine, 1255.

Apocuiclionine, 1253.

Apple tree leaves, analyses of, 1372.
Arabiuose, fermentation of, with Bacillus

ethaceticus, Trans., 737.

physiological action of, 1506.—— reactions of, 290.

thermochemistry of, 763.
Arabitol, thermochemistry of, 764.

Arctic Ocean, water from the, 1287.

Areca nut, alkaloids of the, 737.
Arecaidine, 739.

Arecoline and its salts, 738.

Argentic disodium imidosulphonate,
Trans., 976.

Aristolochia argentina^ alkaloid from,
894.

reticulata, volatile oil from, 70.

Aristolochin, 874.

Aristolochine, 894.

Aromatic compounds, unsaturated,

action of nitrous acid on, 447.

Arsenic acid, separation of, from mer-
cury, sodium, chlorine, and nitric

acid, 530.

thio-, and tbioxyarsenic acid,

separation of, 1519.

volumetric estimation of,

1519.

Arsenic, allotropic states of, 405.

antimony and tin, separation of,

Teans., 424.

cyanide, 1164.

direct estimation of, in minerals
and metals, 530.

Arsenic, electrolytic separation of gold

from, 920.

estimation of, by oxidation with

the electric current, 752.

estimation of, in wall paper, 382.

hydrosulphides. Trans., 127.

lowering of the freezing point of

bismutli by, Teans., 894.

lowering of the freezing point of

cadmium by, Teans., 899.

lowering of the freezing point of

lead by, Teans., 906.

separation of antimony from,
541.

testing metallic iron for, 1030.

Arsenious acid, volumetric analysis

with, 1374.

compounds, estimation of, 526.

sulphide, colloidal solutions of,

Teans., 140, 144, 160.

Arsines, tertiary, action of benzal chlor-

ide on, 984.

Artemisia absinthium, absinthin from,
1240.

Artichoke, Jerusalem, composition and
cultivation of, 1024.

cooked, composition
Teans., 227.

Asaprol, 1116.

Asbestos, use of, in filtration, 751.

Asbolin, 1312.

Ascharite, a new borate, 792.

Asparagine, decomposition of, in

human body, 904.

intluence of carbohydrates on the

accumulation of, in plants, 91.

Aspergillus niger, action of, on fumar-
ates and maleates, 820.

Asphalt in Utah and Colorado, 21.

Asphyxia, effect of, on the glycolytic

and saccharific powers of the blood,

517.

Assimilation of atmosnheric nitrogen,

1507.

of carbohydrates, 742.

AstacusJluviatilis, blood of, 648.

Astragalus, analyses of, 522.

Astrophyllite, new analyses of, 23.

Atmosphere, estimation of organic

matters in, 542.

estimation of the carbonic anhydr-

ide of, 533.

of the Tropics, ammonia in, 381,

909.

.V.tonuc weight and magnetism, 672.

of boron, Teaiss., 65o.
of cadmium, 1397.

• of cobalt, 1159.

of nickel, 1158.

of oxygen, 1388.

. of palladium, Teans., 745.

weights, relations between, 938.

of.

the
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Airopa, belladonna, alkaloids of, 231.

uA trop^imine, 125fi.

Atropine, detection of, 1534.

nitro-, 1014.

Atropine, vl/-, 891.

Aiirantiol, 868.

Auric sulphide, properties and reactions

of, 280.

Aurin, acetyl derivatives of, 1319.

Aurintricarboxylic acid, 855.

Autoeatalysis, 1270.

Axinite, formula of, 125.

Azimidazoles, 313.

Azines of the uric group, 70.

Azobenzene, dinitroso-, 1079, 1198.

preparation of, 1321.

so-called, 889.

nitronitroso-, reduction of, 1322.

Azobenzenedisulphonamide, 973.

Azobenzenemetachlorophenylhydrazine,
trinitro-, 456.

trinitronitroso-, 455.

Azobenzeneorthocarboxylic acid, 67.

parachlor- and parabrom-,
68.

Azobenzenephenylhydrazine, nitro- and
chloronitro-derivatires of, 455.

Azo-coloiirs, alkylated, of the naphtha-
lene series, reduction of, S62.

Azo-compounds, condensation of alde-

hydes with, 854.

mixed, 710.

nitroso-, constitution of, 1453.

oxidation of, 48.

reduction products of, 839.

Azodibenzylamine, ortho-, 316, 890.

Azodicarbonamide, 1298.

preparation of, 1430.

Azodicarbonamidine salts, 1297.

Azodicarboxylic acid, 1429.

Azo-group, intramolecular formation of,

316.

substitution of, for ketonic

oxygen, 451.

Azoimide, 112.

action of, on living organisms,

90.

heat of formation of, 261.

thermochemistry of, 933.

Azoisatin, 451.

Azomethylquinoline, 729.

Azonium bases, 124o.

compounds, 1108.

Azotoluenedisulphonamide, 1468.

Azoximes, 135, 317.

Azoxymethylethylisoxazole, 79.

Azoxymethylquinolmes, 727, 729.

Azoxyorthodichlorostilbene, para-, 444.

Azoxyphenetoil, para-, 159.

B.

Bacillus ami/lozi/micua, 90.

ethaceiicus, fermentation of arabin-

ose with, Tkans., 737.

fermentation of mannitol and
dextrose with, Trans., 442.

ethacetosuccinicus, fermentation
of mannitol and dulcitol by. Trans.,
254.

morphological characterisa-

tion of, Trans., 275.

of malignant oedema, action of, on
carbohydrates and on lactic acid, 91.

radicicola, accumulation of atmo-
spheric nitrogen in cultivations of,

1019.

Bacteria, soluble colouring matters pro-

duced by, in distilled medicinal waters,

907.

Bacterium which ferments starch and
produces amyl alcohol, 90.

Balance, modified, for rapid weighing,
270.

Balance sheet of the Chemical Societv,

from March 19t]i, 1891, till MarJli
18th, 1892, Trans., 484.

of the Research Fund, from
March 19th, 1891, till March 18tli,

1892, Trans., 485.

Barium acetothiosulphate, 1419.

ammonium phosphotungstates,
1160.

and calcium, separation of, 915.

carbide, 685.

estimation of, 539.

hydrogen imidosulphonate,
Trans., 965.

hypophosphate, 403,

imidosulphonate, Trans., 964
isophthalate, composition and

crystalline form of, 179.

mercury imidosulphonate. Trans.,
977.

. nitride, 566, 776.

oxide, non-existence of dimorphism
in, 17.

permolybdate, 1160.

peroxide, action of, on metallic

salts, 408.

use of, in analysis, 1031.

barium persulphate, 12.

potassium imidosulphonate.
Trans., 967.

separation of, from calcium, 100.

sodium imidosulphonate. Trans.,

967.

strontiiim and calcium, separa-

tion of, 660.

sulphaiuiite, Trans., 966.

tliiocyanate, water of crystallisa*

tion oi; 1418.

1
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Barium, volumetric estimation of, 1521.
Barium-group, analysis of, 660.

Bark of trees, calcium oxalate in the,

1370.

Barks, estimation of gallotannic and
gallic acids and tannin in, 390.

Barley, distribution and condition of
iron in, 1509.

Barytes from Missouri, 792.
Basalt of the Stempel, near Marburg,

126.

Bases and acids, study of the chemical
neutralisation of, by means of their

electrical conductivities, 2.

organic, action of etliyl cyanacetate
on, 1071.

chloriodides of, 1356.
method of determining the

number of imido-groups in, Phoc,
1892,133.

Schiff's, 1189.

Baths, hot, influence of, on the excre-

tion of nitrogen and uric acid from
the human system, 1503.

Batteries, gas, E.M.F. of, 393.

secondary, theory of, 1381.

Beans, broad and haricot, cooked, com-
position of. Trans., 227.

Bebeerine, reactions of, 756.

Beer and beer wort, estimation of malt-
ose, dextrose, and dextrin in, 248.

Beeswax, analysis of, 1034.

assay of, for vegetable wax, 551.

detection of resin in, 923.

examination of, 251.

Beet diffusion chips, frozen and un-
frozen, composition of, 1512.

Beet juice, organic acids in, 231.

Beetroot, cooked, composition of.

Trans., 227.

Behenolic acid, action of reducing
agents and of bromine on, 8 1 2.

diiodo-, 471.

tetrachloride of, 1427.
anilide, 1427.

diphenylhydrazide, 1427.
phenylhydrazide, 1 127.

Belladonna, alkaloids of, 1498.

subsidiary alkaloids of, 1255.
, wild, alkaloids of, 231.

Benzal chloride, condensation of with
benzene, 719.

Bcnzalamidoguanidine, 1297.

Benzaldchyde, action of, on 2 : 6-lutid-

ine, 1360.

action of sodium on, 171.

action of zinc and ethyl chlor-

acetate on, 1300.

and ethjd cyanacetate, condensa-
tion of, 1086.

> hydrazone. Teans., 788.

orthamido-, condensation of. 1106.

parabromometanitro-,

charge of, in Ihe

orth-

Benzaldehyde,
336.

paranitro-,

system, 1504.

Benza Idehydephenylhydi*azone,
amido-, 1106.

Benzaldiphenylmaleide and its deriva-

tives, 179, 483.

bromo-, 483.

Benzaldiphenylmaleimidine, 484.
nitro-, 487.

Benzaldiphenylmale'inethylimidine,
484.

Benzaldoxime, synorthochloro-, 1200.

Benzaldoxiraes, orthochloro-, 1199.
a- and i3-paranitro-, 163.

Benzalglucoheptitol, 1168.
Benzalhydrazine, 456.

Benzalsemicarbazide, 1297.

Benzamide 2 : 5-amidonitro-, 326.

orthamido-, action of sulphonic
chlorides on, 334.

thio-derivatives of, 54.

physiological action of, 367.
thio-, action of iodine on, 1109.

Benzamidoxime benzyl ether, 464.
Benzene, action of acetic and benzoic

chlorides on halogen derivatives of,

337.

and dipropargyl, 1436.

chloro-, action of bromine on,

Trans., 111.

chloropentabromo-, 155.

condensation of, with benzal chlor-

ide, 719.

constitution of, 1211.

d it'll lorotetrabromo-, 155.

dinitro-, physiological action of,

366.

dinitrochloro-, action of, on poly-

hydric phenols, 310.

flames, experiments on, Trans,,
209, 210.

hexabromide, preparation of.

Trans., 110.

hexachloride, chloro-, a- and /3-

modification of. Trans., 103.

action of potassium
cyanide on, Trans., 108.

reduction of, 594.

iodation of, 1310.

metadinitro-, 704.

bromination of, 155.

reduction of, 595.

penta-, derivatives of, 596.

ring, displacement of
atoms in the, 335.

rule for determining whether a
given mono-derivative of, shall give a
meta-di-derivative or a mixture of
ortho- and para-di-deiivutives,

Trans,, 367.

halogen
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Benzene, symmetrical trinitro-, bromin-
ation ol', 155.

tetrachlorodibromo-, 155.
• triamidotrinitro-, symmetrical, re-

duction of, 1198.

tribromonitro-, 1182.

unsymmetrical tetrachloro-, pro-

perties of, Trans., 109.

Benzeneazocyanocampkor, 1343.

Beiizeneazo-j8-naphtlioldisulphonic acid,

oxidation of, 48.

Benzeneazo-o-napbthylglycocine, 191.

meta-, ortho-, and para-

nitro-, 1100.

Benzeneazoparacresol, metacliloro-,

975.

paracliloro-, 974.

Benzeneazoresorcinol, para-, 977.

Benzeneazo-)3-tolylnaplithylamine, 1476.

Benzenediazoacetanilide, 458.

Benzeneindone, 341.

Benzenemetadisulphonic acid, amido-,
333.

Benzenes, iodo-, 1310.

nitro-, heats of combustion and
formation of, 4.

• displacement of the nitro

-

group in, by chlorine or bromine,
3U6.

Benzenesulphinic acid, parabromo-,
1091.

Benzenesulphonamides, and mixed
secondary amines, 64.

Benzenesulphonebenzylamide, 65.

Benzenes ulplionemethylethylamide, 64.

Benzenesulphoneorthaniidobenzauiide
and its derivatives, 334.

Benzenesulphoneorthaiuidobenzo-
methylamide, 335.

Beuzenesulphoneorthamidobenzo-
phenylamide, 335.

Benzenesulphoneorthamidobenzoyl-
phenylhydrazine, 335.

Benzenesulphoneorthomethamidobenz-
amide, 335.

Benzenesulphoneorthotoluidine, 65.

Benzenesulphoneparaphenrtiduie, 65.

Benzenesulphonepiperidine, 65.

Beuzenesulphonic acid, metanitro-orth-

amido-, 331.

metanitroparamido-, 331.

nitruso-, preparation and
salts of, 475.

acids, ciiloramido- [1 : 2 : 4 and
1:4:2], 182.

chloronitro- [1:2:4 and
1:4:2], 182.

lialogenated, action of am-
monia and aniline on, 331

chloride, parabromo-, 1220.

parachloro-, 1220.

Benzenesulphonitramide., 850.

Benzenethiosulphonic acid, reactions of,

478.

Benzenylamidethoxime, action of nitrous

acid on, 323,

Benzenylamidine picrate, 705.

salts, 51.

Benzenylchloroxime, 463.

paranitrobenzyl ether, 464.

Benzenylchloroximeglycollic acid, 465.

Benzenyldiamidoacetone, 952.

Benzenylethoxime salts, 323.

Benzenylhydrazoximamidobenzylidine,
preparation of, 461.

Benzenylimidosulphonic acid, 701.

Benzenylnitrotoluylenamidine, 1197.

Benzenylorthohomosalicenylazoxime,
320.

Benzenylparahomosalicenylazoxime,
319.

Benzhydroxamic acid, stereoisomeric

derivatives of, 461.

Benzide, diamidosulpho- and its deriva-

tives, 1093.

Benzidine, polymethylene bases from,

1223.

Benzidinedisvilphonamide, 974.

Benzidinemetacarboxylic acid, 68.

Benzidylbromopianic acid, 1210.

Benzile, action of aniline on, 1470.

action of, on triamidodiphenyl-

amine, 1109.

action of paramidodimethylaniline

on, 855.

sodium derivative of, 171.

Benziledianil, 1470.

Benzileoximeanil, 1470.

Benzileoximehydrazone, 1471.

Benzileoximeparatolyl, 1470.

Benzileoximes, 1470.

Glaus' theory of the, 186, 598.

Benzilideneamidocarbazole, 616.

Benzilidenebenzidine, nitro-derivatives

of, 854.

Benziinidazoles, 631, 632.

Benzimido-/3-chlorethyl ether, 1331.

Benzofurfuran derivatives, synthesis of,

608.

Benzoic acid and benzaldehyde, con-

densation of, 339.
2 : 5-bromomtro-, amide,

anilide, and chloride of, 326.

2 : 4-chIoronitro-, chloride,

amide, and aniUde of, 327.

impurities in commercial,

604.

iodoso-, 1460.

nitrosulpho-, 479.

parabromo-, iodation of, 714.

pai'abromometanitro", salts

of, 714.

separation of salicyUc acid

from, 1532.
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Benzoic acids, amido-, reactions of, 847,
1380.

bromo-, bromination of,

171.

dibromo-, ]205.
'— dichloro-, J 206.

halogenated nitro-, action of

ammonia and aniline on, 326.

Benzoin, action of paradiamidudimethyl-
aniline on, 855.

Benzonitrile, action of benzoic cbloride

on, 1183.

action of sulphuric anhydride on,

713.

compound of, with hydrogen cyan-
ide, 1449.

Benzonitriles, dibromo-, 1205, 1206.

dichloro-, 1206.

Benzoparadifurfuran-a-dimethyl-/3-di-

carboxylic acid, paradichloro-, 610.

Benzophenone, diparabromodimeta-
nitro-, 336.

diparabromometanitro-, 336.

imido-, hydrochloride, 339.

ortli bromo-, 992.
• orthobromonietanitro-, 336.

pavabromometanitro-, 336.

paradinitro-, 1460.

paramido-, oximes of, 489.

paramidometanitro-, 336
• paramidometanitroparabromo-,

336.

sodium compound of, 170.

iBenzophenone-derivatives, oximes of,

487.

Benzophenoneparamidobenzoic acid,

310.

Benzotoluidide, pai*anitro-, 839.

thiotiitro-, 839.

Benzoyl compounds, preparation of,

604.

Benzoylacetamide, 325.

Benzoylacetone, acids from the dicyan-

hydrin of, 1471.
'•

action of paramidodimetliylaniline

on, 855.

magnetic rotation of, Tbans., 831,

861.

Benzovlaconine, formation of, Teans.,
401*

Benzoylamidocarbazole, 616.

Benzoylbenzamide, metauitro-, 52.

Benzoylbenzeneazoacetone, 977.

Benzoylbenzenehydrazo-orthocresol,

975.

Benzoylbenzylmetaxylidine, 1320.

Benzoylbenzylparatoluidine, 313.

Benzoylchlorophenols, isomeric, 308.

Benzoyldihydroxj'anhydroecgouine, de-

rivatives of, 1016.

Benzoyldiorthotolylhydrazine. 843.

Benzoyldiphenylhydrazide, 711.

Benzoyldiphenylhydrazine, 843.

Bt-nzoylformorthotol uidide, 14 J-2.

Benzoylglutarimidoxime, 138.

Benzoylhydrochlorocarvoxime, 1348.

Benzoylimidopropionylethyl cyanide,

derivatives of, 450.

Benzoylisoeugenol, 46.

Benzoyllimonene nitrosochloride, 1348.

Benzoylmetachlorobenzeneazopara-
cresol, 975.

Benzoylmetaclilorobenzenehydrazopara-
cresol, 975.

Benzoylmethyltrimethylene, Tkans.,
86.

Benzoylmethyltrimethylenecarboxylic
acid, Teans., 84.

oxime of, Teans., 85.

Benzoyl-a-naphthylhydrazine, 509.

Benzoj Inicotenylamidoxime, 207.

Benzoylnitrosoresorcinol ethyl ether,

45.

Benzoylorthamidophenylacrylic acid,

881.

Benzoylorthotolylcarbamide, 832.

Benzoylorthotolylhydrazine, 843.

Benzoyloscine, 1498.

Benzoylparabromanilide, 4'"0.

Benzoylparachlorobenzeneazopara-
cresol, 975.

Benzoylphenylazomethylene, reactions

of, 451.

Benzoylphenvldiiodomethane, 451.

Benzoylpropionic acid, oximes of, 1202.

Benzoyl-a-pyridyllactic acid, 76.

Benzoyl-;8-pyridyl]actic acid, 78.

Benzoyl[)yruvic acid, oxime of, 304.

Benzoylretene, 1205.

Benzoylsuccinimidoxime, 137.

Benzoylsulphobenzamidinic anhydride,

713.

Benzoyltetrahydroquinaldine, nitro-

derivatives of, 882.

oxidation of, 881.

Benzoylthiocarbimide and aldehyde-
ammonia, Teans., 532.

Benzoylciimethylene oxime, Teans., 86.

Benzoylxylide, 491.

Benz}l alcohol, paramidortliochloro-,

445.

paranitrorthochloro-, 445.

bromide, paranitrorthochloro-,

derivatives of, 444.

dinitrosylorthochloro-, 1200.

ethyl ether, paranitrorthochloro-,

445.

hydroxycamphocarboxylate, 74.

imidodicarbotliioxylate, 844.

imidod'phenylthiooarbamate,

Peoc, 1892, 97.

metaxylyi ketone, 338.

methyl etlier, paranitrorthochloro-,

444.
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Benzyl orthotoluate, action of sodium
on, Pkoc, 1891, 167.

orthotolylcarbamate, 832.

ortho-xyxlyl ketone, 338.

paraxylyl ketone, 338.

phenylimidoplienylbenzylthio-
carbaniate, Proc, 1892, 97.

Benzylacetanilide, orthamido-, 80.

Benzylacetoglutaric acid, 963.

Benzylacetomethylamide, diorthonitro-,

218.

orthamido-, 218.

Benzvlamidoacetic acid, benzylamide of,

1458.

Benzylamidosulphonic acid, 476.

Benzylamine, action of carbonyl chloride

on, 312.

and furfuraldehyde, condensation
of, 1452.

di-iodo-, 1449.

diorthonitro-, 218.

hydrogen malate, action of heat
on, 820.

orthonitro-, 217.

Benzylaniline, paranitrorthochloro-, 445.

Benzylbenzenylamidine, 1110.

Benzylbenzyl ortho-xylyl ketone, 338.

Benzylbenzylhydroxylamine, nitro-,

oxidation of, 1456.

Benzylborneols, 73.

Benzylbornylamine, 1238.
Benzylcamphor, 73.

Benzylcamphoroxime, 73.

Benzyl-^-caprolactone, 7-, 963.

Benzyl carbamide, orthonitro-, 218.

Benzylchrysaniline, 1095.

Benzylcinchonidine, 1251.

Benzyldihydroxycinchotenidine, 1251.

Benzydihydroxycinchotenine, 1250.

Benzyldiphenylmaleide and its deriva-

tives, 484.

Benzyldiphenylmaleimidine, 484.

Benzyldiphenylmaleinethylimidine, 485.

Benzyldiphenylthiourea, Proc, 1892,
97.

Benzylethylparatoluidine, 313.

Benzyletliylphenylthioureas, isomeric,

TRA.NS., 540.

Benzylfenchylamine, 1239.

Benzylfumaramic acid, 821.

Benzylfuraarimide, 821.

Benzylfurfuraldoxime, 1434.

Benzylhydroxyanthranol, 346.

Benzylhydroxycaproic acid, salts of,

963.

Benzylhydroxydiphenylmaleide, 483.

Benzylhydroxylamine, /3-chloro-, 1200.
^-dichloro-, 1199.

/3-metanitro-, 51.

Benzylliydroxylamines, oxidation of, 316.

Beiizylidenebornylamine, 1238.

Benzylidenecinchonic acid, 1489.

Benzylidenecinchoxinic acid, 1489.
Benzylidenecyanacetic acid, 1340.

Benzylidenediphenylsulphone, 612.

Benzylidenefencliylamine, 1239.

Benzylidene- 2 : 6-lutidine, 1360.

reduction of, 1361.

Benzylideneorthamidophenol, 1 96.

Benzyiidenepai'arnidophenol, 1451.
Benzylideneparanitraniline, 1194.

Benzylidenepinylamine, 997.

Benzylidenepiperazine, 211.

Benzylidenethiophenylhydrazone, 1326.

Benzylisobenzaldoxirae, metanitro-, 50.

Benzylisobntylcarbamide, 312.

Benzylisometanitrobenzaldoxime, intra-

molecular change of, 50.

Benzyliso-orthochlorobenzaldoxime,
orthochloro-, 1199.

Benzylisoparanitrobenzaldoxime, intra-

molecular change of, 50.

Benzylmalamic acid, 822.

Benzylmaliniides, a- and ;8-, 821.

Benzylmalonic azimide. Trans., 796.

phenylhydrazide, Trans., 796.

Benzylmetanitrophenylcarbamide, 312.

Benzylmetaxylidine, 314.

nitro-, 1320.

Benzylmetaxylidinesulphonic acid,

1320.

Benzylmethylamine, diorthonitro-,

218.

Benzylmethylparatoluidine, 313.

Be}izyl-a-naphthylcarbauiide, 312.

Benzylnitrobenzylhydroxylamine, oxid-

ation of, 1456.

Benzyloenanthaldoxime, 1436.

Benzylorthotoluidine, 48.

Benzylorthotoluidinesulphonic acid,

313.

Benzylparachlorodeoxybenzoin, 1227.

Benzylparaditolylcarbamide, 1083,

Benzylparatoluidine, 313.

hydrochloride, orthamido-, 734.

Benzylparatolylcarbamic chloride, 1083.

Benzylparatolylsemithiocarbazide,

Trans., 1022.

Benzylpentoxazoline, fx-, 215.

Benzylphenylhydrazine, orthamido-,

1455.

orthonitro-, 1455.

phosphenite, 1325.

Benzylphenylhydrazone, thionyl-, 1324.

Benzylphenylmethylcarbamide, 312.

Benzylphenylsemithiocarbazide,
Trans., 1021.

Benzylpiperidylcarbamide, 312.

Benzylquinoline-7-carboxylic acid, bet*

aine of, 1488.

Benzylsulphonethiobenzylmethylmeth-
ane, 613.

Berbamine, 641.

Berberine, 1498.
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•Berberine. action of bromine on, 1498.

pyridinecai'boxylic acids from,

1357.

salts, 642.

Berberis alkaloids, 641, 1498.

Berberis aquifolium, constituents of,

641.

tmlgaris, alkaloids of, 641.

Berberonic acid, 1357.

Bergamot oil, 868, 1235.
• crystalline products from,

349.

, stearop^^ene of, 71.

Bereapten, the stearoptene of bergamot
oil, 7L.

Beronic acid, 1357.

Beryllium hypopliospbates, 404.

Betaine in cotton-seed foods, 380.

lietel oil, composition of, 833,

Betelpbenol, 833.

Biazolones, 508.

Biguanide, preparation of, from guanid-

ine, 737.

Bile during inanition, 225.

ox. presence of myristic acid in,

1114, 1503.

putrefaction of, 518.

Birotation of sugars, influence of am-
monia on, 1419.

Bis-ai-keto-7i-methyljulolidyl, 497.

Bismuth, action of nitric acid on,

1403.

and cadmium, separation of, by
means of bromine vapour, 385.

and lead, separation of, by means
of bromine vapour. 540.

cliloride, dissolution of, in a satu-

rated solution of sodium chloride,

122.

double halogen salts of, 788.

estimation of, 539.

estimation of, in silver slags, 919.
. hydrosulphide, attempts to pre-

pare* Trans., 132.

lead, tin, and cadmium, separation

of, 754.

liquid, thermal expansion of, 259.

lowering of the freezing point of

cadmium by, Trans., 904.

lowering of the freezing point of

lead by, Trans., 910.

lowering of the freezing point of,

when alloyed with other metals,

Trans., 888, 892.

pure. 20.

salicylate, 122.

separation of, from lead, 385.

sodium alloy, 773.
— tribromide, action of hydrogen

phosphide on an ethereal solution of,

279.

Bismuthic acid, 413, 688.

Bismutite, 793.
Bis-1

: 2 : 3-phenylbenzoylmethylpyr-
azolone, 146.

Biurets, thio-, 703.
Bleaching powder, estimation of active

chlorine in, 1374.
Blende, separation of lead, silver, and

zinc in, 1378.
Blood, action of carbon bisulphide on,

1520.

coagulation of the, 87, 1112.
detection of, 1369.

disappearance of sugar from the,
363.

dissolved nitrogen in, 1257.
estimation of the glycogen in, 89.
fermentation of, 9(>6.

formation of sugar from peptones
in, 1502.

glycolysis in, 900.

glycolytic power of, 364.
of a living mammifer, absorption

of carbonic oxide by, 743.
of Europeans living in the tropics,

sp. gr. of, 363.

of invertebrates, 648.

of leucaemic patients, peptones in
the blood of, 519.

of Pinna squamosa, 1016.
of the crustacese, blue colouring

matter of, 898.

peptone, gases of, 363.

serum, human, new proteid from,
224.

sugar in, 743.

toxic action of, 228.

variations of the glycolytic and
saccharific powers of, in asphyxia and
diabetes, 517.

Blood-ash, influence of nutrition on
the composition of, 225.

Body, humnn, decomposition of fibrin,

gelatin, peptone, and asparagine, in
the, 9Q4.

Boehmeria, composition of, loll.
Boiler incrustation, composition of a

17.

Boiling point curves for tlie normal
paraflius, 947.

points of acids and alcoliols, me-
chanical determination of, 1039.

of compounds with complex
terminal substitution, mechanical de-
termination of, 1039.

of compound of simple term-
inal substitution, mechanical deter-
mination of, 948.

of normal isomenc ethereal
salts of the fatty series, calculation of
260.

of paraffin derivatives, calcu-
lation of, 797.
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Boiling po:nts of solutions of metallic

chlorides, Teans., 340.

Boleifce, 123.

Bclefuft edulis and B. aurantiacus, dis-

tribution of sugars in. 519.

Bone-black, iron in, 1053.

Bones, fossil, of various ages, propor-

tion of fluorine in, 1413.

influence of vnrious salts on the

composition of, 647.

recent and fossil, fluorine in, 1161.

Borates, metallic, 401, 565.

Boric acid, action of, on germination,

651.

and mannitol, freezing points

of aqueous solutions of, 263.
• estimation of, 384.

influence of, on the electrical

conductivity of dilute alcoholic solu-

tions of organic acids, 1265.

presence of, in the products

of the soil, 93.

Borneocamphene, 624, 625.

Borneol, constitution of, 865.

Bornyl ethyl ether, 200, 348.

methyl ether. 348.

methylene ether, 200, 348.

Bornylamine tartrate, 1238.

Boron, action of, on organic halides,

1316.

amorphous, preparation of, 681,

682.

properties of, 1153.

atomic weight of, Teans., 650.

bromide, combination of ammonia
with, 771.

preparation of, Teans., 655.

iodide, 1154.

combination of ammonia and
of hydrogen phosplride with, 771.

nitride, action of methyl alcohol

on, 1311.

pentasulphide, 1304.

phosphides, 115, 272, 273.

phosphodi-iodide, 114.

phosphoiodide, 115.

trisulphide, 1392.

Bran, distillation of, with lime, Peoc,
1892, 138.

Brandy, presence of a tetracarbon

aldehyde in, 810.

Brasilein, derivatives of, 502.

Brasilin, oxidation of, 502.

Brassidic acid and erucic acid, stereo-

metric relations of, 429, 812, 1427.

bromo- and chloro-, 429.

dichloro-, 1427.

dichloride, 429.

phenylhydrazide, 1428.

Braunite from Sv\'eden, 1404, 1405.

Breithauptite from Sarrabus, Sardinia,

790.

Bromanilic acid, action of halogens on
834.

crystalline form of the sodium
salt of, Teans., 582.

Bromic acid, use of, in quantitative
analysis, 910, 1027.

Bromides, estimation of, 527.

of potassium, sodium, and hydro-
gen, action of sulphuric acid on,

Teans., 94.

Bromine and chlorine, detection of, in

presence of iodine, 1514.

relative orienting effect of,

Pkoc, 1892, 40.

carriers of, 155.

chlorine, and iodine, exchange of,

between inorganic and organic haloid
compounds, 574.

separation of, 1027.

direct combination of, with metals,

118.

heat of combination of, with mag-
nesium, 762.

vapour, separation of metals of

the hydrogen sulphide group by
means of, 754.

Bromochloranilic acid, crystallography
of the sodium salt of, Teans., 58 k

Bromoform, formation of acetylene
from, 421.

preparation of, from acetone and
sodium hypobromite, 126.

Brookite, 1055.

Brushwood, food value of, 1511.
Bulbocapnine, 1366.

Bunsen burner for spirit, 1386.
Bunte's salt, preparation and pronerties

of, 799.

Burettes, improvements in, 1027.

Burner, new laboratory, 768, 1386.

Butaldehydes, condensation of, with
aniline, 1192.

Butane, absorption-coefficient of, in

water, 1043.

Butanetricarboxylic acid, 42.

Butter, acids of, 1113.

detection of coco nut fat in, 391.
detection of margarin in, 1034.

estimation of foreign fats in, 1532.

estiuiation of free acids in, 924.

Butyl alcohol, normal, action of brom-
ine on, 809.

bromides, bromination of, 1414.

chlorides, chlorination of, 1415.
Butylamine, ^-chloro-, 131.

Butylbenzene, action of aluminium
chloride on, 1309.

Butylchloralncetamides, 1067.

Butylcliloralaldol, 695.

Butylchloralbenzamides, 1067.
Butylchloraldoxime, 33.

i Butylchloralformamides, 1067.
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Butylenes, monobromo-, 127.

Butylidenaniline, 1192.

Butylmetaxylene, tertiary, derivatives

of, 718. '

Butylmetbylacetylene, 1064.

Butylparisopropyltoluene, ortlio-, 985.

Butylplienol, paratertiary, 44.

Butyltoluenes ulphonic acid, nitration

of, 718.

Butylxylenesulphonic acid, nitration of,

718.

Butyramide, a/S-dibromo-, 27, 33.

Butyric acid, a-amido-, derivatives of,

1338.
a;8-dibromo-, 27, 33.

)8-sulpho-, 424.

Butvrolactone, action of sodium etbox-

ide on, 813.

hydrolysis of, 1303.

Cabbacje, cooked, composition of,

Trans., 227.

Cadmium, action of nilric acid on,

1278.—— and bismuth, separation of, 385.

and copper, separation of, 534.

and gold, compound of, TfiANS.,

914.

atomic weight of, 1397.

crystallisation of, 1398.

diaminechromium thiocyanate,

1002.

electrolytic separation of, from
osmium and from nickel, 920.

fluorovanadite, 788.

fluoroxyhypovanadate, 787.

gold, and tin, estimation of, in

alloys, 1030.

iiydrosilieate, 1157.

hydrosulphide, Trans., 129.

lead, tin, and bismuth, separation

of, 754.

lovrering of the freezing point of

bismuth by. Trans., 895.

lowering of the freezing point of

lead by, Trans., 907.

lowering of the freezing point of,

when alloyed with other metals,

Trans., 888, 897.

mercuric cyanide, Trans., 687.

mercuric thiocyanate, 10.

nitrate, basic, 1157.

oxide, action of hydrogen peroxide

on, 1278.

sulphides, 778.

use of, in assaying gold, 919.

Cadmium-silver alloy, analyses of,

Teans., 913.

Csesium antimony chloride 788.

bismuth chloride, 789.

bromiodides, 773.

chloriodides, 773.

chlorobromides, 773.

chlorobromiodide, 773.

compounds, extraction of, from
carnallite, 1395.

hydroxide, properties of, 274.

manganese chloride, 781.

reduction of, 274.

properties of, 274.

tribromide, 773.

triiodide, 773.

Calcium and barium, separation of,

100, 915.

and strontium nitrates, separation
of, by means of amyl alcohol, 915.

separation of, as chromates,
914.

chlorate, rate of decomposition of,

by heat, 1275.

chloride, boiling points of solutions

of. Trans., 340.

solutions, dilute, cryoscopy
of, 1045.

chromate, solubility of, in dilute

alcohol, 914.

estimation of, in gun-cotton,
1520.

estimation of, in phosphates, 534.

estimation of small quantities of,

914.

hydrogen imidosulphonate,
Trans., 968.

imidosulphonate. Trans., 968.

iron, and manganese, separatioa
of, 916.

metaborate, 404.

nitrate, basic, 1157, 1276.

cryoscopy of dilute solutions

of, 1045.

nitride, 566,

oxalate in the bark of trees,

1370.

phosphate, crystalline, 407.

phosphates, solubility of, in solu-

tions of phosphoric acid, 684.

potassium thiosulphate, 12.

salts, effect of, on the coagulation
of the blood, 87, 1112.

estimation of, in syrup and
sugar products. 1377.

sodium imidosulphonate, Trans.,
968.

strontium, and barium, separation

of, 660.

volumetric estimation of, 1521.
Calorimetric bomb, modiCed form of,

260.

use of compreSised oxygon
in. 673.

^^
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Camphcne, 868.

and camphoric acid, 808, 1240,

1481.

constitution of, 818, 868.

Ciimphenol, properties of, 199.

C'iimplierylparatoljlliydrazine, 14S1.

Carapherylphenylliydrazine, 14S1.

Catnphocarboxylic acid, 201.

Camphoic acid, constitution of, 8C6.

Campholaraine, 1345.

Campholenic acid, 1237.

oxidation of, 1237.

reduction of, 1238.

Campliolic acid, 1345.—— action of potassium hypo-
bromite on the amide of, 1345.

• constitution of, 866.

Campholonitrile, 1345.

Campholyl isocyana<e, 1345.

Oampholylamine, 1346.

Oampholylcarbamide, 1345.

Camplionitrile, 1237.

Camphor, action of sodium alkyloxides

on, 72.

and fenchone series, 1236.

beliaviour of, in mixtures of two
solvents, 1137.

constitution of, 203, 724, 865, 869.

dibromo-, reactions of, 1343.
• production of, 1 : 2 : 4-acetylortho-

xylene from, Piioc.,1891, 188; 1892,
54.

Camphoric acid, action of various re-

agents on, 1100.

and camphene, 868, 1240,

1481.

constitution of, 202, 348,

500, 627, 865, 869, 1041, 1100, 1346,

1347 ; Trans., 1096.——
' function of, 1346.

•^ hydrazones of, 1481.

methyl sails of, Trans,,

1088.

new acid from, Proc, 1892,

55, 68.

tliermochemistry of, 1041.

Camphor-group, 724, 1343.

Camphorone, 626; Proc, 1891, 188;
1892, 54.

Camphors and their compounds with

cliloral, physiological action of, 227.

Camphosulphophenols, ethylnitroketone

and acetylnitroketone from, 1085.

nitroketone from, 999.

Cancar pagurus, blood of, 648.

Cantharene, 1480.

Cantharidin, action of phenylhydrazine

on, 999.

Caoutchouc, spontaneous conversion of

isoprene into, 1482.

Capillary constants of salts at their

melting points, 7.

CajDillary phenomena, Application of>

to the analysis of liquids, 23f5.

Caprylaldeliyde, constitution of, 293.

Caproic acid, dibromo-, decomposition
of, 960.

Capryl iodide, action of, on trimethyl-
amine, 806.

Capsaicin, 1263.
Capsicum annuum, fruit of, 1263.
Carbamic acid, occurrence of, in horse's

urine, 518.

Carbamide, action of phenylhydrazine
on, 1323.

crystallisation of, by sublimation,
1309,

volatihty of, 1309.

Carbamide. See also Urea.
Carbamido-acids, 827.

Carbaminethioacetophenone, 1317.
Carbamine-jS-thiolactic acid, 4J0.

Carbanilidothioplienantiaidoxiuie, 1435.

Carbanilidotliiophensynaldoxinie, 1435.

Carbaniholyhirethane, thio-, 600.

Carbazacridines, 617.

Carhazides, semithio-, bisubstituted,

Trans., 1012.

Carbazole, 616, 1466.

amido-, 616.

beliaviour of, towards carbonyl
chloride, 167.

diamido, synthesis of, 480.

Carbin cyanide (methyl cyanide), 132.

C&rbodiparatolylamide, stereoisomer-

ism of, 1452.

Carbodiphenylimide, stereoisomerism

of, 1452.

Carbohydrates, action of the bacillus

of malignant oedema on, 91.

assimilation of, 742.

classification of the, 1066.

colour reactions of, 664.

estimation of, in vegetable pro-

ducts, 248.

influence of, on the accumulation
of asparagine in plants, 91.

of putrefying human urine, 226.

production of acetic acid from
1421.

thermochemistry of, 763.

Carbon, action of, on sodium sulphate

in presence of silica, 565.

action of, on sulphurous anhydi'ide

at high temperatures, 681.

allotropic states of, 405.

amorphous, allotropism of, 945.

and silica, action of, on chromic
fluoride, 20.

and silicon, compounds of, 1050.

bisulphide, detection of in toxico-

logical cases, 1520.

flame, experiments on, Trans.,

216.
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Carbon bisulphide, toxic action of, 1520.
bivalent, M38.
chlorobromides, 771.

deposited from coal gas flames,

Proc, 1892, 46.

diiodide, 1291.

estimation of, in iron, 913, 1030.

examination of various forms of,

1273.

oxj^fliilpliide, preparation of, 15.

peculiar form of, 565.

Carbon-chains, closed, synthetical form-
ation of, Trans., 36, 67.

Carbonic anhydride, absorption-coeffi-

cient of, in water and in alcohol, 1044.

atmospheric, estimation of,

533.

combined and free, apparatus
for the estimation of, 531.

in the urine, 649.

influence of oxygen on the

separation oF, in the lungs, 1369.

new isothermal curves for, 3.

• reactions of, at high pressures,

274.

supersaturated aqueous solu-

tions of, 1274.

Carbonic anhydride - regenerator - gas,

reconversion of heat into chemical
energy by produ(!tion of, 673.

Carbonic oxide, absorption coefficient

of, in water, 1043.
• absorption of, by the blood

of a living mammifer, 743.

action of, on iron and man-
ganese, 568.

and oxygen, influence of

steam and other gases on the com-
bustion of, 274.

detection of traces of, 99.

estimation of, 1128.

Carbonic-oxide-haemoglobin, solutions

of, Trans., 159.

Carbonylchloroplatinite, derivatives of,

352.

Carbonylphenyl-j3-naphthylthiocarb-

amide, 984.

Carbonylphenylparatolylthiocarbamide,
984.

Carboparatoluidobenzantialdoxime,
1435.

Carboparatoluidobenzsynaldoxime, 1435.

(.'iU'boparatoluidofurfursynaldoxime,

1434.

(arborthotoluidothiophensynaldoxirae,

1430.

Carbostyril, bromopseudochloro-, 630.

Carboxyantiglyoxime, 816.

Carboxy-a-hydroxycinnamic lactone,

ortho-, 857.

Carboxyphenylglyceric acid, ortho-, d-

lactone of, 857.

VOL. LXII.

Carboxypimelic acid, a-, 428.

Carboxysynglyoxime, 816.

Carnallite, extraction of rubidium and
caesium compounds from, 1395.

Carrots, cooked, composition of, Teans.,
227.

Carvacrol, behaviour of, towards reduc-
ing agents, 157.

bromamido-, 595.

bromo-derivatives of, 156.
derivatives of, 309, 1312.

—— preparation of, 1311.

Carvene, constitution of, 1350.
Carvole, derivatives of, 499.
C'lscarin, 1483.

Cassia, oil of, estimation of cinnam-
aldehyde in, 924.

Catecliol in the urine of hydrophobic
rabbits, 1115.

sodium derivatives of, 1 184, 1185.
thermochemistry of, 764.

Cauliflower, cooked, composition of,

Trans., 227.

Celery, cooked, composition of, Trans.,
227.

Celestine from Scharfenberg, 1406.

Cell, Latimer Clark standard, practical

form of, 669.

Cell. See also Battery, Gralvanic Cell.

Cell -membranes, vegetable, 907.

Cellulose, 693.

benzoates, 693.

colloidal solutions of. Trans.,
156.

• dissolving enzyme in the digestive

tract of certain animals, search for a,

Trans., 352.

estimation of, 923.

nitrates, action of alkaline solu-

tions on, 692.

production of acetic acid from,

1421.

sulphite-, dextrose from, 801.

thermochemistry of, 764.

Cellulose-gum, 129.

Celluloses, 907.

Cereals, development of, 1119.

Cerium-earths, 1400.

Cerium-group, separation of the metala
of, 686.

spectroscopic researches on, 686.

Cerotic acid, bromo-, 1302.

Cerous oxide, reaction for, 239.

CetyldeoxybenzoUi, 1224.

Chabasite from the Faroe Islands, 1408.

Change, interval of, 1145.

Cheese, estimation of fat in, 392.

Chemical action at a distance, 268, 269.

phenomena, application of the

second law of thormodynauiics to, 3.

at very low tempeiatures,

1138.

5i> .
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Cherry laurel, occurrence of mannitol
and sorbitol in tlie fruit of, 908.

Chestnut-wood tannin, 710.

Chloral, action of hydroxjlamine on,

699.

bornylate, 228.

condensation of, with paraldehyde
and ketones, 694.

menthylate, 228.

Chloralaeetone, 694.

Chloral acetophenone, 695.

Chloralaldol, 695.

Chloraldoxime, 33.

Chloralhydroxylamine, 699.

Chloral imide, 134.
• dimolecular, 134.

trimolecular, 134.

Chloranilic acid, action of halogens on,

834.

and bromanilic acid, com-
pound of, TRAisrs., 574.

crystallography of the sodium
salt of, Trans., 583.

Chlorntes, iodometric estimation of

cliloric acid in, Trans., 87.

Chlor-a dibromhydrin, action of zinc-

dust and alcohol on, 1293.

Chloric acid, estimation of, 236.

iodometric estimation of, in

chlorates, Trans., 87.

volumetric estimation of,

1375.

Chlorides, estimation of, 527.

metallic, action of magnesium on,

777.
physical properties of solu-

tions of. Trans., 339.

Chlorine, active, in bleaching powder,

estimation of, 1374.

and bi'omine, detection of, in pre-

sence of iodine, 1514.

relative orienting effect of,

Peoc, 1892 40.

and oxygen, reaction of, witli

hydrogen, 1147.

bromine, and iodine, exchange of,

between inorganic and organic haloid

compounds, 574.

separation of, 1028.

direct combination of, with metals,

118, 401.

measurement of light intensity by
the expansion of, 253.

separation of, from mercury and
phosphoric and arsenic acids, 530.

use of platinous chloride as a

source of. Trans., 445.

Chlorite, manganiferous, from Harstigen
Mine, Sweden, 1411.

Chlorite-group, theories of the structure

of, 794.

Chlorites, constitution of, 125.

Chlorito'id from Michigan, 793.
Chlorocruorin, 1256.

Chloroform, action of alkali sulphides
on, 421.

impure, physiological action of,

744.

peculiar phenomena in the solidi-

fication of, 1138.

Chlorophyll, 1355.

crystals of, 1356.

influence of phosphoric acid on the

formation of, 1261, 1372.

substances accompanying, in leaves,

746.

Chlorophyllane, nature of, 1136.

Chlorophyllic extracts, analvsis of,

1136.

substances of the pericarp of the

grape, 874.

Chlorosis, treatment of, veith hydro-
chloric acid, 1117.

Cholesterol, estimation of, 248, 544.

vegetable, 1294.

Cholic acid, 741.

Choline, action of hvdriodic and hydro-
bromic acids on, 808.

and neurine, relations between,
219.

derivatives of, 806. 905.

in cotton-seed foods. 380.

Chromammonium salts, 782.

Chromates, volumetric estimation of,

1375.

Chrome-iron-ore. analvsis of, 1031.

decomposition of, 240.

Chrome-tourmaline from Maryland,
1057.

Chrome-yellow^s, analysis of, 663.

Chromic acid. Trans., 405.

estimation of, 103, 538.

anhydride, action of sulphur on,

770.

chloride, solutions of. Trans., 153.

hydrate, colloidal solution of.

Trans., 154.

hydrogen potassium pyrophos-
phate* 1053.

oxide, estimation of, 104.

sulphate, green, 411.

isomeric forms of, 411.

Chromite, analysis of, 1525.

Chromium ammonium thiocyanate, de-

rivatives of, 798.

estimation of, in chi'omium-alu-

minium alloys, 1131.

estimation of, in steel, 538.

metallic, attempts to prepare,

from chromic fluoride, 19.

salts, action of heat on solutions

of, 571.

test for, 1133.

Chromium-bases, constitution of, 783.
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Cliromosulphuric anid and its salts, 783.

Chrysaniline, nction of methyl iodide

and hydroxide on, 1095.

azo- and alkyl compounds of, and
the dyes tlierefrora, 1095.

Chrysanthemine, 84.

Chrysanthemum cinerar l(pfoliiim, con-

stituents of the buds of, 349.

flowers, new alkaloid from, 84.

Chrysidines, n- and ^-, and their deri-

vatives, 198.

Clirysophanic acid, 1354.

C'cnta maculata, examination of, 232.

Cincholine, 1492.

Cinchona alkaloids, 1249.

alkyl derivatives of, 1012.
• compounds of, with hydr-

iodic acid, 83.

halogen derivatives of, 1010.

hydriodo-compounds of,

1363.

sulphonic acids or, 514.

Cinchonic acid, alkyl and alkylene de-

rivatives of, 1488.

ethiodide, 1490.

ethobromide and ethochlor-

ide, 1489.

ethylbetaine, 1490.

methobromide, methochlor-

ide, and methiodide, 1489.

methylbetaine, 1489.

propobromide, 1401.

Cinchonidine benzyl salts, 1251.

compounds of, with hydriodic acid,

83.

ethiodides and methiodide*, 1251.

Cinchonidine«ulphonic acid, 515.

Cinchonine, 892.
• action of hydriodic acid on, 514,

639.

chloride, 1011.

hydrochloro-, 1011.

compounds of, with hydriodic

acid, 83.

dichloro-, 1011.

diethyl salts, 1252.

ethocyanide, 1251

.

hydriodo-, salts of, 1363.

Cinchoxinic acid, alkylene derivatives

of, 1488.

Cineolic acid, 1480.

constitution of, 866.

allylamide, 1480.

diethylamide, 1480.

paratoluidide, 1480.

plienylhydrazide, 1480.

piperidide, 1480.

Cinnamaldehyde, estimation of, in oil

of cassia, 924.

rinnanidiure'ide, 57.

Cinnamene, condensation of, with

phenols, 446.

Cinnamene, triiodo-, 470.

Cinnamenyloxazoline, /x-, 215.

Cinnamenylpentoxazoline, n-, 215.

Cinnamic acid, condensation of, with
hydrocarbons, 1228.

condensation of, with phenols,

848.

/3-dibromo-, 1464.

fl/3-dichloro-, 1464.

diiodo-, 470.

oxidation of, 986.

]fefi*active power of, at dif-

ferent temperatures. Trans., 306.

acids, isomeric a-bromo-, Trans.,
278.

stereoisomeric and poly-

meric, 469.

diphenylhydrazide, 981.

Cinnamon, oil of, 1509.

Cinnamylideneorthainidophenol, 1452.

Cinnamylideneparamidophenol, 1451.

Cinnamvlphenylazimide, formation of.

Trans., 282.

imide of. Trans., 283.

reduction of, Trans., 284.

Cinnamyltetrahydroketonaphthiquin-
oxaline, 886.

Cinnamyltetrahydroketoquinoxalinc,
886.

Cinnoline, chloro-, 1494.

derivatives of, 1494.

Citraconic acid, conversion of, into its

isomerides by soda, 297.
Citrates, alkali, 149.

(.'itrazinic acid. Trans., 1008.
Citric acid, 824.

anhvdro-derivatives of,

Trans , 1003.
"

detection of tartaric acid in,

546.

dissociation constant of,

Trans., 708.

separation of malic acid

from, 1531.

thermochemis( ry of, 763.
Citronellic aldehyde, 10o8.

Citrus bergamia, stearopLene from the
oil of, 71.

Clamps for gas analysis apparatus,
524

Clay, chromiferous, from Brazil, 1057.
Clover, red, assimilation of free nitro-

gen by, 373, 374.

Cloves, oil of, valuation of, 250.

Coagulation and calcium salts, 1112.
of the blood, 87, 1112.

Coal, action of dilute nitric acid on,

Proc, 1892, 9.

formula) for calculating the heat-
ing power of, 1143.

heats of combu'^Hon of products
of the distillation of, 395.
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Coal, valuation of, for use in steam
boilers, 668.

Coal-dust explosions, lecture experiment

to illustrate the phenomena of,

Trans.. 414.

Coal-gas flames, carbon deposited from,

Peoc, 1892, 46.

experiments on. Trans.,

205, 210.

formation of sulphuric

acid in, 1374.

luminosity of. Trans.,
322.

—— formation of sulphuric acid

and ammonium sulphate by burning,

1151, 1389.

Cobalt, action of nitric acid on, 1279.

action of nitric oxide on, 1152.

atomic weiglit of, 1159.

chloride, hydrates of, 569, 571.

vapour pressure of aqueous
solutions of, 263.

variations in colour of, 569,

570.

detection of, 1525.

estimation of, in manganese ores,

917.

fluoride, 1160.

fluoroxvlypovanadate, 787.

mercurif thiocyanate, 10.

nitro-, 1390.

occlusion of hydrogen by, 567.

potassivmi fluoride, 782.

reactions of, 1132.

salts, action of alkaline polysulph-

ides on, 537.

colour of solutions of, 278.

separation of iron from, ]03.

separation of manganese from,

240.
—— sulphate, anhydrous, 941, 1283.

Cobalt-bases, constitution of, 783.

Cobra poison, 1118.

Cocaine hydrogen diaminechromium-
thiocyanate, 1001.

Coca leaves, Javan, alkalo'id from, 361.

Coco-nut fat, detection of, in butter, 391.

Codeine, reactions of, 756.

Codeine-violet, 360.

Coffee substitutes, analysis of, 1534.

Collidine, preparation of, 725.

Colloid solutions, nature of, 766.

pedetic motions in relation to,

Proc, 1892, 17.

Colour and constitution of compounds,

561.
appearance of, in quinoline deriva-

tives, Trans., 789.

as an evidence of isodynamic

change, Proc, 1892, 103.

origin of, Proc, 1892, 101,

103 ; Trans., 789.

Colour-photometry, Proc, 1891, 150.

Combustion, incomplete, analysis of the

products of, 407.

of carbonic oxide and oxygen, in-

fluence of steam and other gases on,

274.

slow, of gaseous mixtures, 938.
Combustion-furnjice, new, 1514.

Compounds, double, solubility of, 1047.

Compressibility and indices of refraction

of liquids, relations between, 669.

of saline solutions, 766.

Concentration, effect of, on alcoholic

fermentation. Trans., 369.

Condensation and evaporation, spheres
of, 1149.

Condenser, new, 400.

Conductivity. See Electrical Con-
ductivity.

Condurangin, 1352.

Congo-red, colloidal solutions of.

Trans., 156.

Constitution and colour, relation be-

tween, Proc, 1892, 101, 103;
Trans., 789.

Contact, potential, ditrerences of, 553.

Conyrine, oxidation of, 1104.

Copaiba, estimation of volatile oil in,

244.

Copiapite, 1408.

Copper, action of chlorine and of

bromine on, 118.

action of nitric oxide on, 1152.
ammonium sulphate, 1399.

and cadmium, separation of, 534.

apparent variability of the electro-

chemical equivalent of, 105.

chloride, ammoniacal, action of

potassium cyanide on, 1065.

measurement of the vapour
pressures of solutions of. Trans., 775.

solubility of, in various
organic liquids, 558.

electrolytic detection of, 541.

electrolytic separation of mercury
from, 239.

estimation of, by de Haen's
(Brown's) method, 753.

estimation of, in aluminium, 1131.

formate, 140.

hydrosulphides. Trans., 120.

lowering of tlie freezing point of

bismuth by. Trans., 893.

lowering of the fi-ee/ing point of

cadmium by. Trans., 898.

lowering of the freezing point of

lead by. Trans., 905.

mercuric thiocyanate, 10.

nitrate, basic, decomposition of, by
water, 1272.

nitride, supposed, 409.

uitro-, 1390.



IXDEX OF SUBJECTS. 1605

Copper, nitrosonaphtholsulphonnto 316.
occlusion of liydrogeu by, 567.

oxa'ate, 1431.

and pyridine, compound of,

1431.

oxide, anhydrous, 1399.
permolybdate, 1160.

phosphides, 410.

precipitation of, by iron, 276.
red, estimation of sulphur in, 753.
reduced, retention of hydrogen

and carbon by, 942.

sulphate, basic, 1399.

crystallised anhydrous, 941,
1399.

solutions, dilute, cryoscopy of,

1045.

sulphite, basic, 1051.
sulphites, 1051.

Copper. See also Cuprous.
Copper-glance, oxidation of, by the

electric current, 239.

Cordierite as contact mineral, 1056.

Corn-cockle, metabolism in pigs fed on,

1018.

Corycavine, 1367.

Corydaline, 1366 ; Tran3., 241, 605.

action of hydrogen iodide on.

Trans., 609.

allyl iodide, Trans., 249.

ethyl sulphnte, Trans., 607.
hydriodide. Trans., 216.

hydrobroraide, Trans., 607.

metliiodide, Trans., 24S.

platinochloride, Trans., 247.

Corifdalis cava, alkaloids of the root of,

1366.
' tuherosa, alkaloid from, Trans.,

244, 605.

Coto bark, constituents of, 60, 873.
Cotonoleic acid, 584.

Cotton plant, chemical study of, 1510.
feeding value of, 1510.

Cotton-seed foods, choline and betaine

in, 380.

oil, constituents of, 584.

products, 584. •

Coumarin, derivatives of, 988.

thio-, and its nnalogues, 329.

Couraarone, reduction of 1318.

Cream, estimation of fat in, 392.

Creatinine, estimation of, in urine,

1135.

influence of muscular work on the
elimination of, 364.

Cresyl ortliacetates, meta-, ortho-, and
para-, 308.

Crocoite, synthesis of, 792.

Crops, assimilation of phosphoric acid
by, 233.

leguminous, sources of the nitrogen
of, 367.

Crotonaldeliyde, action of suphurous
anhydride on, 421.

preparation of, 809, 1423, 142 i.

Crotonaldoxime, 33, 580.

dichloro-, 34.

Crotonanilide, amido-. 96i>,

)8-amido-, 708.

Crotonic acid, oxidation of, 957.

acids, bromo-, 961.

Crustacese, blue colouring matter of the

blood of, 898.

Cryoscopic behaviour of dilute solu*

tions, 8, 678, 1045.

determinations, 765.

Cryoscopv of cane-sugar solutions, 109,

678, 1046.

of dilute alcohol solutions, 1015.

of dilute calcium chloride solu-

tions, 1045.

of dilute calcium nitrate solu-

tions, 1045.

of dilute copper sulphate solu-

tions, 1015.

of dilute ether solutions, 1045,

of dilute sodium chloride solu-

tions, 1045.

of dilute urea solutions, 1045.

Cryptogams, assimilation of free nitro-

gen by, 370, 378.

Cryptopine and its derivatives, Proc,
1891, 166.

Crystallisation, water of, 581.

Crystals, artificial colouring of, 269.

influence of foreign substances on
the form, purity, and size of, 937.

mixed, 1048.

formation of, 10.

solubility of, 265, 266, 560.

theory of the structure of, 572.

Cucumbers, cooked, composition of.

Trans., 227.

Cumarhydrin, para-, 873.

Cumenylacrylic acid, nitration of, 43.

Cumic acid, paradibromo-, 605.

Cumindiure'ide, 57.

Cuminylanilide, 4S9.

Cumonitrile,. propoxy-derivatives of,

595.

Cumylphosphinic acid, ;//-, 1085.

Cuprammonium acetobromide, 953.

oxalate, 1431.

oxide, 18.

Cupreine, 1253.

behaviour of, with methyl iodide,

221, 892.

conversion of, into quinine, 1010.

Cuprodescloizite from Mexico, 1055.

Cuprous acetylide, 1416.

preparation of, 421.

iodide and ammonium thiosulph-

ate, compounds of, 1157.

sulphite, 1052.
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Current reversal, 759.

Curvature, the recognition of clianges

of, by means of a tlexible lath, 7G7.

Cusparia tnfoliata, constituents of, 642.

Cusparine, 643.

Cusparidine, 643.

Cyanacetophenone, action of hydroxji-
ainine.on, 324.

and its derivatives, 324, 845.

Cyanacetothienone, 304.

Cyanacetjlaniline, 1072.

Cyanacetylbenzylamine, 1072.

Cyanides, condensation of, with ethereal

salts, 431.

Cyanobenzoic acid, parabromometa-,
337.

Cyanobenzoylacetone, a-, 451.

Cyanocamplior, az,o-derivatives of, 1343.

Cyanocarbamides, 702.

Cyanocinnamic acid, a-, 1087.

Cjanogen Hame, experiments on, Teans.,
215.

Cyanomethsemoglobin, 361.

Cyanonitrometaxylene, 1437.

Gyanoparatolylforn.amidiiie, 707.

Cyanophen^'iformamidine, 707.
Cyanotbiocarbamides, 702.

Cymene, oxidation of, 724.

synthesis of, 1310.

Cystein, 1111.

Cystin, 1111.

presence of, in the horse's liver,

526.

Darapskite, 124.

Datura stramonium, alkaloids of, 232.

Daturic acid, bromo-, 582.

salts of, 582.

Daturone, 582.

Decacetyldiglucoheptose, 1167.

Decamethylenediau)ine, 1181.

Decamethyleneimine, 1181.

Decyl acetate, bromo-, 691.

benzoate, chloro-, 691.

Decylacet;ylene, 1164.

Decylcne and its derivatives, 691.
.glycol, 691.

Dehydracetic acid, 584.

bromo-, 584.

constitution of, 587.
oxy-, 585.

preparation of, 296.
chloride, 5S7.

Dehydracetylpseonol, 846.

Dehydrocholic acid, 741.

chloro-, 741.

Dehydrociuchen dibromide, 1012.

Dehydrocinchonine dibromide, 1011.

Deliydrodiacetovanillone, 61.

Dehydrodiacetyllevulinic acid, action of

ammonia on, 1429.

action of benzaldehyde on,

1429.

action of hydroxylamine and
phenylhydrazine on, 1429.

hydrazone, 1429.

oxime, 1429.

Dehydrodiaeetylpajonol, 845, 846.

Dehydrodiacetylresacetophenone, 846.

Dehydrodypnopinacolin, 995.

Dehydromethylacet_ylp8eonol and its de-

rivatives, 846,

Dehydronieotine, 1010.

dibromo-, 1497.

Dehydrothiotoluidiiie, synthesis of, 839.

Density, maximum, of water, 7.

molecular weight, diathermanous
power, and refractive index of a sub-

stance, relation between, 1.

of liquefied gases and of their

saturated vapours, determination of,

934, 1043.

Deoxybenzoin, action of puramidodi-

methylaniline on, 855.

chloro- and diiodo-, 451.

derivatives of, 1227.

parachloro-, 1227.

paranitro-, 1227.

preparation of, 1095.

sodium derivative of, 171.

Deoxy benzoins, 338.

Deoxyfulminuric acid, 1417.

Deoxystrychnic acid, 1014.

Deoxystrychnine, 1013.

Desaurin, 1095.

action of sulphuric acid and of

aniline on, 1096.

parachloro-, 1227.

Desamins, new method of formation of,

340.

Desiccator, new form of, 524.

Desmine- and heulandite-groups, rela-

tions between minerals of the, 417.

Desylacetic acid, 1002.

Dextran, thermochemistry of, 764.

Dextrin, action of alkaline mercuric
cyanide on, 1032.

estimation of, in beer and beer

wort, 248.

preparation of, 577.

Dextrins, fermentability of, 922.

Dextrose, action of alkaline mercuric

cyanide on, 1032.

cane-sugar, and invert-sugar, ex-

amination of mixtures of, 248.

disappearance of the multirotation

of, in ammoniacal solution, 14 19.

estimation of, in beer and beer

wort, 248.

estimation of, in vegetable pro-

duct 8, 249.
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Dexti'ose, fermentation of, with Bacillus
ethaceticus, Trans., 436.

from sulphite cellulose and from
fir wood, 801.

obtained from cane sugar by means
of invertase, specific rotatory power
and cupric-reducing power of, Trans.,
408.

Dextrose. See also Grlucose.

Dextrose-series, ascent of the, 1164.

Dextroso-cellulose, 907.

Diabase, products of the weathering of,

1412.

Diabetes, artificial production of, 364.

variations of glycolytic and sac-

cbariflc powers of blood in, 517.

Diabetic, behaviour of milk sugar in a,

903.

Diacetallylthiocarbamide, 1327.

Diacetin, preparation of, 289.

Diacetodiketohexametbylenedicarb-
oxylic acid, 586.

Diacetohydroxamic acid, 699.

Diacetonamine platinothiocyanate, 287.

Diacetophenonethylenediphenyldi-

amine, 633.

Diacetoxydiphenyl sulphoxide, 1077.

Diacetyl, preparation of, 425.

Diacetylacetone, Trans,, 825, 858.

chlorinated, 811.

refractive and dispersive powers of,

Trans., 860.

Diacetylamidoethenylamidocarvacrol,

309.

Diacetyl-1 : 4-amidonaphthol, 862.

Diacetylchloralammonia, trimolecular,

134.

Diacetyldiamidotoluene, dinitro-, 1197.

Diacetyldiamylquinol, 1444.

Diacetyldiisoeugenol, 46.

Diacetylglycerol, 288,

chloro-, 289.

Diacetylindigotin, 480,

Diacetylisoeuxanthone, 504.

Diacetylmetachlorobromoquinol,TRANS.,

563.

Diacetylmetadichlorobromoquinone,
Trans., 567.

Diacetylmetadichlorodibromoquinol,

Trans,, 580.

Diacetylmetadichloroquinone, Teans.,
560.

Diacetylmetapropenylcatechol, 973.

Diacetyhnethylenediamine, 579.

Diacetylnitro-xylidine, 1437.

Diacetylorthodiamidotoluene, nitro-,

1197,

Diacetylorthodiamines, 1197.

Diacetylparadichlorobromoquinol,

Trans., 565.

Diacetylpiperazine, 211.

Diacetyl-j3-resorcylonitrile, 317.

Diacetylrubbadin, 1076.

Diacetyltartaric acid, stereochemistry

of, 669, 758, 759.

Diacetyltartaric-derivatives, rotatory

power of, 669.

Diacetyltrichlorobromoquinol, Trans,,

593.

Diallylacetone, 435.

Diallylacetonedicarboxylic acid, 435.

Diallyldithiotetrahydrotriazole, 292,

Diaminechromium hydrogen thio-

cyanate, compounds of nitrogenous

bases with, 1000.

Diamines in diseases, 518.

ortho-, 1472.

action of formaldehyde on,

1496.

and o-hydroxy acids, consti-

tution of the compounds obtained

from, 1359,

Diammonium imidosulphonate. Trans,,
946.

Diaaiond, artificial corrosion of, 1394.

specific heat of, 76 L,

Diamonds, discovery of, in meteoric iron,

284,

Diamylamine, chloro-, action of sodium
and potassium cyanide on, 804.

Diamylcatechol, 1445.

Diamylcyanamide, 804.

'

Diamylpyrogallol, 1445.

Diamjlquinol, 1443.

phenylcarbamate, 1444.

Diamylquinone, 1444.

Diamylresorcinol, 1444,

Dianildicyandiamide, 1323.

Dianilidobenzene, para-, derivatives of,

1450.
Dianilidodimetanitrobenzophenone,

para-, 336.

Dianilidosuccininanilide, acetyl deriva-

tives of, 55.

Dianisylditrosacyl, 971.

Diapocinchonine, 1253.

Diargentic sodium imidosulphonate.

Trans., 975.

Diarrhoea, sulphates and ethereal hydro-
gen sulphates in urine during,

1505.

Diastase, 92.

Diastatic action. Trans,, 689.

Diathermanous power, refractive index,

density, and molecular weight of a
substance, relation between, 1.

Diazinedicarboxylic acid, 507.

Diazoamidobenzene, action of para-

toluidine on, 978.

meta- and para-dichloro-, action of

paratoluidine on, 978,

Diazoamido-compounds, 977,

action of acetic anhydride on,

458.
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Diazoamido-compounds, action of anil-

ine liydrocliloride on, 979.

conversion of, into azoamido-
compounds, 977.

ethylene derivatives of,

Peoc, 1892, 119.

Diazoamido--.//-cumene, action of para-
toluidine on, 978.

Diazoamido-v/^-cumeneparatoluene, 979.

Diazoamidometachlorobenzenepara-
toluene, 979.

Diazoamidoparaclilorobenzenepara-
toluene, 979.

Diazoamidotoluene, ortho-, 459.

Diazobeiizaldehyde, ortho-, 1106.

Diazobenzene, action of, on acetonedi-

carboxylic acid, 3 61.
• chloride., action of benzaldoxime

on, 163.

action of hvdroxylamine on,

710.

perbromide, 316.

Diazobenzenamidocarbazole, 617.

Diazobenzeneglyoxaline, 1493.

Diazobenzene-(t:J-naphthylamine, action of

dimetliylaniline on, 930.

Diazobenzenepiperazine, 211.

Diazo-compounds, action of oximes on,

163, 1079.

new synthesis by means of,

1198.

velocity of decomposition of,

by water, 768.

Diazodibenzjlamine, ortho-, 890.

Diazoguanidine salts, 1298.

Diazohippurylamide. 113.

Diazonaphthalene salts, nitro-, decom-
position of, with alcohol, 622.

Diazonaphtholsulphonic acid, 721.

Diazonaphthylenesulphonic acid [1:2],
345.

Diazotoluene chloride, para-, action of

hydroxylamine on, 710.

Dibenzamide, iuiido-, 713.

Dibenzenesulphonediphenetidine, 65.

Dibenzenesulphoneorthotoluylenedi-
amine, 66.

Dibenzenesulphoneparaphenylenedi-
amine, 65.

Dibenzenylazosulphime, 1109.

Dibenziraidine, 1110.

Dibenzoyldihydroxyanhydroecgonine,
derivatives of, 1016.

Dibenzoyldiisoeugenol, 46.

Dibenzoyldiorthohydroxystilbene, 168.

Dibenzoylorthohomosalicenylamid-
oxime, 320.

Dibenzoylparahomosalicenylamidoxime,
319.

Dibenzoylpyridine, 1365.

Dibenzoylstilbene, action of phenyl-
hydrazine on, 995.

Dibenzyl ketone, 851.

Dibenzylacetoacetic acid, 963.

Dibenzylaniidosulphonic acid, 476.

Dibenzylamine nitrate, 47t5.

paradinitrorthodichloro-, 415.

Dibenzylaniline, paradinitrorthodi-

chloro-, 445.

Dibenzylcarbamic chloride, 1083.

Dibenzylcarbinamine, 1093.

dibenzylcarbinaminethiocarbamate,
1094.

Dibenzylcarbinol, 851, 1094.

Dibenzylcyanocarbamide argento-

cyanide, 1084.

Dibenzyldiphenylsuccinonitrile, sym-
metrical, 619.

Dibenzylditolylcarbamide, 1083.
Dibenzylene dicyanid'^, 619.

Dibenzylidene-2 : 6-lutidine, 1361.

Dibenzylidenenitrotolidine, 852.

Dibenzylideneparadiamidodiphenyl-
niethane, 618.

Dibenzvlorthodiamidotoluene, nitro-,

1197!!

Dibenzylparatolylcarbamide, 10S3.
Dibenzylphenylhydrazine, diorthcnitro-,

1456.

Dibenzylpimelic acid, wco'-, dissociation

constant of. Trans., 702.

Dibenzylpyridine, 1364.

Dibenzylsulphonemethane, 612.

Dibenzylsulphonephenylmethane, 623.

Dibenzylsulphonethiobenzylmethane,
612.

Dibornylamine, 1238.

Dibornylthiocarbamide, 1 238.

Dicalcium phosphate, crystallisation of,

407.

solnbility of, in solutions of

phosphoric acid, 684.

Dieampholylcarbamide, 1345.

])icarboxyglutaconic acid, Trans., 791.

Dichlorhydrin metahydroxybenzoate,
an isomeric, 471.

Dicresol, 1467.

nitro-, 852.

Dicresoldisulphonic acid, 1467.
Dicyanacetylethylenediamine, 1071.

DicyanacetylpentamethyJenediamine,
1071.

Dicyanonaphthalene [1 : 2], 1477.
Dicyanophenylhydrazine, action of

ethyl acetoacetate on, 597.

condensation of, with fatty alde-

hydes, 596.

Dif^yanostilbene, 618.

Didymium spectra, 686.

Dielectric power and electrolytic con-
ductivity, coexistence of, 759.

Diethoxydiamidodiphenylamine, 314.

Diethoxydimethyldiamidophenazine,
315. ,
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DietlioxyrliphenylonrbaTm'cIe, 833.

J)iethox_ydiphenylenedinitrosacyl, para-,

972.

DiethoxTsulplioplienvlhydrazide, para-,
1082.

"

Diethyl camphorate, 500, 1102.

dichlorobenzoparadifurfuran-fl-di-

methy]-)8-dicarboxylate, para-, 609.

diphenylazimethylenedicarb-
oxylate, 453.

furfuryllutidinedicarboxylate and
its salts, 1362.

—— hydrofurfuryllutidinedicarb-

oxylate, 1362.

isocamphorate, 501.

malonate, action of methylene
iodide on, 1304.

quinoneparadifurfuran - a - di -

methvl-/3-dicarboxylate hydrochlor-

ide, 610.

eulphoxide, diamido-, picrate of,

130.

Diethylamidocaproic acid, 294.

Diethylamidophenylarsine oxide, 1321.

Diethylamine platinothiocyanate, 286.

Diethylaniline, action of silicon tetra-

chloride on, Trans., 457.

Diethylcamphor, 200.

Diethyldiamidoquinoxazone, 888.

Diethyldithiophosphinic acid, 1422.

Diethylethoxydiphenylsulphonephenyl-
enediamine, 161.

Diethylidenecinchonine, 1252.

Diethylidenecinchoxine, 1252.

Diethylorthotoluidine, paramido-, 1078.

Dietliylpentanetetracarboxylic acid, dis-

sociation constant of, Trans., 704.

Diethylphcnylformamidine, 707.

Diethylpimelic acid, ww'-, dissociation

constant of, Trans., 701.

Diethylpiperazine, 212.

])iethylpiperidine, 1358.

Diethylpropargylamine hydriodide, 30.

Diethylqitinol, trinitro-, action of di-

methylmetadiamidobenzene and of a-

naphthylamine on, 315.

action of direethylparamido-

benzene on, 315.
' action of paradiamidobenzene

on, 314.

Dicthylsulphonephenylsulphonemeth-
ane, and its chloro- and brorao-de-

rivatives, 613.

Diethylsulphonephenylsulphonemethyl-
methane, 613.

Diethylsulphonethiophenylmethyl-
methane, 613.

Diethylthiocarbamide, unsymmetrical,
216.

Diethyltoluylpnediamine, 6Q.

Difenchyloxamide, 1239.

Difenchyltln'ocarbamide, 1239.

Diffusion and electrolysis, theory of, 935.

of aqueous solutions, ] 265.

Diformylparadianilidobenzene, 1451.
Difurfurylcarbamide, 43.

Difurfurylthiocarbamide, 43.

Difurylhydroxycyanidine, 1008.

Difurylmethylcyanidine, 1006.

Difurylnaphthoquinoxaline, 1475.
Difurylquinoxaline, 1475.

Difuvyltoluquinoxaline, 1475.

Digestibility of raw and boiled meat,

1367.

Digestion and absorption of fat oils by
plants, 1118.

gastric, influence of amido-acids
on, 742.

of carbohydates, 742.

of pentose carbohydrates, 645.

of starch by dogs, 516.

peptic, influence of wine on, 87.

Digestive ferments in crustacean eggs,

362.

tract of certain animals, search

for a cellulose-dissolving enzyme in,

Trans., 352.

Digitaleine, 222.

Digitahgenin, 1482.

Digitalin, 1482.

Digitalonic acid, 1241.

lactone, 1242, 1482.

Digitalose, 1482.

Digitogenin. preparation of, 1483.
Digitonin, 501.

])ihydrazidopimelic anhydride, 435.

Dihvdrazineditolyldisulphonic acid,

1467.

Dihydriodoapoquinidine, 640.

Dihydriodocinchonine, 514, 639.

Diliydriodoquinidine, 640.

Dihydroarecaidine, 739.

Didydroarecoline, 739.

Dihydrobenzene, synthesis of, 1074.

Dihydrobenzyldimethylauiine, A^ ^-,

358.

Dihydrocarveol, 499.

Dihydrocarvylamine, 499.

Dihvdrodimethylnaphtliylpropionic
ac'id, 871.

Dihydroisosantinic acid, 871.

Dihvdro-o-naphtlioic acid, labile A--,

192.

stable A^-, 192.

Dihydro-jS-na[>hthoic acid, labile A**-,

193
stable a2., 193.

Dihydroparaxylene, synthesis of, 1182.
Dihydropiienanthridine, 197.

Dihvdrophthalic acid, A^-"^-, 1216.
A* = «-,1215.

cis-AS^"'-, 1215.

tran8-A3=5-, 1214.
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Dihvdroquinazoline, 219.

Dihydrosaiitinio acid, 871.

Dihydroterephthalicacid, nitrile of, 834.

Diljydrotrimethylindole methiodide,
6i4.

Dilijdroximidopropionic acid, primary,
815.

secondary, 816.

Dihydroxyacridine, 1108.

Diliydroxyaldehydes, aromatic, nitro-

genous derivatives of, 317.

Dihydroxyamylpiperidine aurocbloride,

86.

Dihydroxyanliydroecgonine, 1015.
Dihydroxyanisoil, dinitro-, 596.

Dihydroxyaurindicarboxylic acid, 1469.
Diliydroxybenzoic acid, 1:3:5-, action

of clilorine on, 1461.

dichloro-, 1461.
• trichloro-, 1461.

Dihydroxybutyric acid, 957.

Dihydroxycaproic acid, salts of. 959.
Dihydroxy-compounds, aromatic ortbo-,

reagent for, 1133.

Dihydroxydiketotetrahydronaphthal-
ene, 859.

Dihydroxydinitrodiphenylamine, 310.

Dibydroxydiplienyl sulphoxide, 1077.
Dihydroxydipbenyldibenzylmethane,

851.

Dihydroxjfluoran, 970.

Dihydroxyhexamethylene, cistranspara-,

833.

DihydroiybydrobenzoTn, ortho-, 168.

diesoanbydride, 168.

Dihydroxyhydrolapachol, Tkans., 647.
Dibydroxy-a-naphthaldeliyde, j3-ortbo-

1459.

Dihydrpxynapbtbaquinone, 720.

Dibydroxy-j8-napbthaquinone, 494.

Dibydroxynapbtbo-xantliones, 1100.

Dibydroxyortbocarboxypbenylpropionic
acid, lactone of, 720.

Dibydroxypercblorometbylcyanidine,
1291.

Dibydroxy-o-picoline, ay-, Teans., 723.
dibromide. Trans., 724.

Dibydroxystilbene, ortbo-, 168.

Diliydroxy tartaric acid, bebaviour of,

witb sodium bydrogen sulpbite, 148.
Dibydroxytbiobenzenes, 1316.
Dibydroxytbymoquinone, 1098.
Dihydroxytoluene, syntbesis of the

sixtb, 447.

Dibydroxytripbenylmetbane, meta-,
paranitro-, 621.

para-, metanitro-, 620.

orthonitro-, 621.

paranitro-, 621.

Dibydroxytripbenylmetbanedicarboxylic
acid, ortbo-, para-, and nieta-nitro-,

621.

Dibydroxyvaleric acid, salts of, 959.

Dibydroxyxantbone, bromo-derivativeS
of, 1226.

Diiniide, attempts to prepare, 1430.

Diisoaniylselenocarbamide, 216.

Diisoarayltbiocarbamide, unsymmetri-
cal, 216.

Diisobutylallylamine, 31.

Diisobutylamine, cbloro-, 1173.
Diisobutylcyanamide, 1173.

Diisoeugenol and its derivatives, 45.

Diisopropylpimelic acid, ww'-, dissocia-

tion constant of, Tbans., 702.

Diketohexene, meta-, hexacbloro-, 1461.

para-, hexacbloro-, 447.

pentachloraniido-, 450.

Diketohydronaphtbalene hydrate, di-

chloronitro-a)8-, 1232.

tetrachlorortho-, its hydrates and
alcoholates, 858.

Diketo-7i-methyljulole, Uiu^-, 496.

Diketones, action of bleaching powder
and of bypochlorous acid on, 720.

fatty 1 : 2-, preparation of, 425.

Diketopentamethylenehydroxycarboxyl-
ic acid, tetracbloro-, 836.

trichloro-, 835.

Dimethoxystilbene, ortbo-, 719.

para-, 719.

Dimetbyl campborate, 1102; Teans.,
1092.

Dimethylacetobutylamine, 1244.

Dimetbyladipic acids, stereoisomeric,

430.

Dimetbylalloxanhydrazone, 442.

Dimethylamidoazo benzene, parabromo-,

980.

Dimetliylamidocrotonanilide, /3-, 708.

Dimetbylamidopbenylarsine oxide, 1321.

sulphide, 1321.

Dimetbylamidopropionic acid, 1302.

Dimethylamidoquinoxazone, 888.

Dimethylamine hydrogen diamine-

cbromium tbiocyanatC; 1000.

platinotbiocyanate, 286.

Dimetbylaniline, action of, on ketones,

855.

refractive power of, at different

temperatures, Teans., 302.

Dimetbylapionylcarboxylic acid, 1315.

Dimethylbenzimidazole [2 : 2'-], 632.

Dimethylcincbonine, 892.

Dimethylcyanidine, aniido-, 1291.

Dimethyldiamidodiplienyltolylmethane,
paranitro-, 189.

Dimethyldiamidoquinoxazone, 888.

Dimetbyldiazine, 507, 633.

Dimethyldihydropentene methyl ketone,

Teans., 77.

ketoxime, Teans., 79.

Dimethyldihydropentenedicarboxylic

acid, Teans., 81.
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Dimethyldibydroquinazoline, (By-, 218.

Dimethydibydroxyglutaric acid, 437.
dilactone of, 437.

lactone of, 436.

acids, stereoisomerism of, 436.
Dimethyldiketohexametliylene, 1183.
Dimethdiphenylsuccinonitrile, symmet-

rical, 619.

Dimethyldipiperidyl, 1487.
Dimethyldipyridyr, )8/8-, 629.
Dimethyldiquinoyline, 1107.
Dimethyldisalicylaldehyde, para-, 1459.
Dimethyldithiotetrahydrotriazole, 293.
Dimethylethylnaphtlialene, 872.
Dimethylethylsulphine, preparation of,

1422.

Dimethylethylthymoquinol, 1312.
Diraethylfraxetin, 628.

.Dimethylglycericacid, o)8-, from angelic
acid, 297.

Dimethylheptylethylene, a-, 133.

Dimethylliexylcarbinol, 133.

Dimethylhydroxybutyrolaetonecarb-
oxylic acid, 436.

Dimethylhydroxyquinoline, 78.

Dimethylisoxazole, ay-, red uction of, 507,

Dimetbyimetamidophenol, nitroso-, 887.

Dimetbyl-a-metboxy-/i-tbiometbylimid-
azole, vfi-, 153.

Dimetliylmetbylenebydrazine, 457.

Dimetbyimethyleneimidosulphonic acid,

701.

Dimethylnapbthalloxazine, 70.

Dimetbylnapbtbylpropionic acid, 871.

Dimethylortbanisidine, action of nitric

acid on, 159.

Diuiethylparethoxyphenylpyrazolone,
1080.

Dimetbylpentamethylenemethylcarb-
inol, Trans., 79.

Dimethylpentanetetracarboxylic acid,

dissociation constant of. Trans., 704.
Dimethylplieiiylcyanidiiie, 1110.

Dimetbylpbtbalic acid, para-, 872.

Dimetliylpimelic acid, wo*'-, dissociation

constant of. Trans., 701.

acids, stereoisomeric, 4(30.

Dimetbylpiperazine, 212.

Dimethylquinoline, a/3-, 1107.
amido-, 729.

nitro-, 729.

Diraetbylquinolone, 4-nitro-, 880.
Diraethylquinitol, 1183.

Dimetliylracemic acid, 698.

Dimetbylrubbadin, 1077.

Dimetbyltetrabydroquinoline, 614.

Dimethvl-A"-tetrabydropyridine, 1 : 2-,

1243.*

Dimptbyltbetincarboxylic acid, 1433.
Dimethyltbetindicarboxylic acid, 1433.

Dimethylthiocarbamide, unsymmetrical,

216.

Dimethyltbiobydantoin, 151.

Dimetbyltoluidine, ortho-, action of

formaldehyde on, 1320.

Dimethyltriamidodiphenyiamine, 1109.

Dimethyltriamidodipbenyltolylmeth-
ane, 189.

Dimethyltrihydroxybenzoplienone,
1225.

Dimetliyltrimethylenedisulplione

sulphide, 593.

Dimethyltrimethylenetrisulphone, 591,

593.

Dimetbylumbelliferonecarboxylic acid,

o)8-, 432.

Dimethylxanthone, 1093.

Dinaphthenylimidine, /3-, 1110.

Dinaphtho-xanthone, 1099.

Dinaphthylamidinecnrbamide, 1008.

Di-)8-naphthylcarbamic cliloride, tbio-,

165.

Dinaphtbylcarbamide,tetranitro-a-, 467.

tetranitro-/:?-, 467.

Di-)8-naphthylcarbamide, unsymmetri-
cal, thio-, 165.

Dinaphthyl-ay-diketopiperazine, j8-,

1342.

Dinaphtbyl-o7-dimethyl)8^-diketopiper-

azine, j3-, 1337.

Di-a-naphtliylformamidine, 706.

Dinaphthylmethylcyanidine, 1110.

Di-/8-naphthylphenylcarbamide, thio-,

166.

Dinaphthyltbiocarbazide, ^-, 513.

Dinapbthylthiocarbazone, /3-, 513.

Dinitrosacyls, 971.

Dioxydebydronicotine, dibromo-, 1497.

Dioxymethylenephenyloximidoacetic
acid, 327.

Dioxythiophenetoil, 1316.

Dipentene, dihydrochloro-, action of

chlorine on, 1350.

Dipentenenitrolanilide, a-nitroso-, 1348.

Dipentenenitrolbenzylamine, b v dro-

chloro-, 1349.

Diphenyl, dimetanitrodiorthamido-,

481.

Diphenylacetonitrile, 344, 1094.

Diphenylamine, action of silicon tetra-

chloride on. Trans., 454.

diamido-, 1109.

formation of, from ortbobromo-
benzoic acid, 1188.

Dipbenylamineorthoparadisulphonic
acid, 333.

Dipbenylantbracene dibromide, 720,

dihydride, 720.

Dipbcnylcarbamide, bromo-, 833.

metachloro- and parachloro-,

979.

nnsymmetrical thio-, 164.

Diphenylcrotolactone, 1002.

Dipheuylcyauamide, Proc, 1892, 96.
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Diplu'njl-deriratvves, doliydration of

ji'iiides ill contact with, 617.

Diplicnjldiamidodicarboxjlic acid,

1464.

Diphenjldi-/3-naphthylcarbamide, sjm-
nietrical, 166.

thio-, 165.

unsymmetrical, 167.

Diplienylene oxide, synthesis of, 1470.

Diphenyleneazone, 184, 482.
' diamido-, 184.

dioxide, 183.

oxide, 183.

Diplienylenediamine, para-, 481.
Diphenylenehydrazone, 184.

Diphenylformamidine, metadinitro-,

706.

tnetanitro-, 707.

Diphenylfvirfurylguanidine, 43.

Diphenylhydantoin, 1334.

])iphenylhydrazoneopianic acid, 1210.
Diclienvlmaleic acid, action of soda on,

297.
*

anhydride, 178.

Diphenylmethane, paradiamido-, 618.

nitro-derivatives of. 618.

Diphenylmethyleneaniline, 1195.

Diphenylniethylethophenazonium hydr-
oxide, 1108.

Diphenylnitrosamine, orthonitro-, 332.

l^iphenylorthamide, preparation of,

1198.

Diphenylpropionic acid, 849.

preparation of, 1228.
Diphenylpyrroiidone, 1003.

Diphenylpyrrolone, 1003.

Diphenylquinol, nitro-derivatives of,

310.

Diphenylresorcinol, tetra-, penta-, and
hexa-nitro-, 310.

Diplienylsuccinonitriles, a- and jS-. 619,
620.

stereoisomeric, 619.

Diphenyltetraketone, 69.

Diphenylthiazolecarboxykluamide, 638.

Diphenylthiocarbamide, 600.

Diphenylthiohydantoln, 468.

Diphenylthiourea, unsymmetrical,
rHoc., 1892, 96.

Diphthalimidoethyl sulphide, 130.

sulphoxide, 130.

Diphthalimidoethylsulphone, 131.

Diphtheria, chemical pathology of, 744.

Dipiperazine, paradinitro-, 210.

Dipiperidyl, 2 :3-, 1865.

Dipotassium imidosulphonate, Teans.,
952.

Diproparo-yl and benzene, 1436.

constitution of, 1437.

molecular refraction of, 1437.
Dipropylcarbamide, unsymmetrical,
1421.

Dipropylpimelic acid, uxo'-, dissociation

constant of. Trans., 701.

Dipropyltrimethylenetrisulphone, 592.

Dipseudocumylcarbamide, 832.

Dipyridyl carbonyl bromoplatinosite,

353.

chloi'oplatinosite, 352.

Dipyridyl-fjo-dicarboxylic acid, 75.

Disanhydrotetrabenzamidotetrahydr-
oxyoctene, 1002.

Disazobenzene, cldoronitro- and chloro-

nitronitroso-derivatives of, 456.

nitronitroso-derivatives of, 455.

Disazobenzenephenylhydrazine, penta-

nitro-, 456.

Disberizeneazoacetine, 161.

Diseases, diamines in, 518.

infectiovis, ptomaines of, 1258.

Disodium imidosulphonate, Trans.,
954.

Dispersion and refraction of sodium
chlorate, 1.

Dissociation constants of organic acids.

Trans., 696.

of stereoisomeric nitrogen

compounds, 1268.

electrolytic, and absorbent power
of coloured salts, 757.

and osmotic pressure, theories

of, 1143.

of salts, determination of,

by means of solubility experiments,

1143.

hypothesis and strong solutions,

108.

in dilute solutions of tartrates, 588,

1144.

of bismuth chloride by water,

effect of sodium chloride on the, 122.

of electrolytes, correction in the

calculation of the heat of, 931.

of liquid nitrogen peroxide,

Trans., 242.

of phosphonium bromide, 401.

Dissolution, abnormal, 1047.

behaviour of molecular compounds
on, 1154.

change of volume on, 264.

Dissymmetry, molecular, 399.

Disuccinimidodiliydroxamic acid, 138.

Disulphiinilic acirt, 333.

Disulphones, formation of trisulphones

from, 613, 850.

Ditetramethylene diphenyl glycol.

Trans., 66.

Dithiocarbamates, aromatic, 55.

Dithiocarbonic acids, 306.

Ditolenylimidine, 1110.

Ditoluamide, para- and ortho-, 712.

Ditolyl ketone, diamido-, 1460.

dinitro-, 1460.

meta-, 851, 852.
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Ditolyl dicjanide, ineta-, 852.

Ditolylamine, orthamido-, derivatives of,

853.

orthamido-, formation of an, from
paraliydrazotoluene, 853.

Ditolylbenzylcarbamide, para-, 1083.

Ditolylcarbamic chloride, para-, 1083.

Pitolylearbamide, meta-, 832.

Ditolylearbazide, para-, 512.

Ditolylcyanocarbamide, diargentocyan-

ide, para-, 1084.

Ditolyldicarboxylic acid, 852.

Ditolyl-ay-diethyl-iS^-diketopiperazines,

para-, 1338.

Ditolyl-ay-diketopiperazine, ortho-,

1334.

para-, 1337.

"Ditolyl-a^-diketopiperazine, para-, 1336.

Ditolyldisulphonic acid, 1466.

amido-, 1467.

Ditoiylhydaiitoin, ortho-, 1334.

para-, 1336.

Ditolylhydroxycyanidine, 1008.

Ditolylniethylcyanidine, 1110.

Ditolylsemithiocarbazide, ortho-,

Teans., 1017.

para-, TuANS., 1018.

Ditolylthiocarbazide, ortho-, 513.

para-, 512.

Ditolylthiocarbazone, ortho-, 513.

para-, 512.

Divalolactone, 814.

Dixanthone, 1097.

Dixylylcarbamide, 832.

Dogs, digestion of stai'cli by, 516.

Dopplerite, 689.

])ouble salts, solubility of, 1145.

Duleitol, a pure fermentation of, Teans.,

254.

and calcium chloridej compound
of, Teans., 275.

and its derivatives, optical proper-

ties of, 1419.

thermochemistry of, 764.

Duodecylacetylene, 1164.

Durene, chloro-, action of sulphuric acid

on, 968.

iodo-, 967.

mono- and di-chloro-, 967.

Durenesulphonic acid, chloro-, 1465.

Dyeing with aniline black in the dry

way, 323.

Dyes of the triphenylmethane group,

187.

Dypnopinacolene, 994.

Dypnopinacolin, o-, 993.

ulcohol, 994.

Dypnopinacolin, fi-, 994.

Dypnopinacone, 993.

Earth-nut cake and meal, approximate
estimation of adulteration of, 1535.

meal, 92.

Earths of the cerium and yttrium
1400.

Eegoiiine, constitution of, 360.

Effusion of gases, lecture experiment
on, 1150,

Egg yolk, estimation of fat in. 1134.

Eggs, crustacean, digestive ferment in,

364.

Elaidie and oleic acids, stereoisomerism

of, 812.

EUagic acid, 990.

Elaterite, 689.

Electrical beliaviour of metals in salt

solutions, 393.
—^— conductivities, study of the chemi-

cal constitution of neutralisation of

acids and bases by means of their, 2.

conductivity of a solution, altera-

tion of, by addition of a non- electro-
lyte, 1382.

of lead dioxide, 672.

of organic acids, Teans., 696.

of solutions of orcahic acids,

influence of boric acid on, 256, 1265.

of substances in mixed sol-

vents, 1038.

resistances, new method of measur-
ing, 105.

volatility of the metals, 1037.

Electrocapillary phenomena, 553, 760.
reactions, 393, 394.

Electrochemical equivalent of copper,

105.

Electrodes, small, galvanic polarisation

at, 759.

Electrolysis, 257.

and diffusion, theory of, 935.

laws of, 1037.

of potassium acetate solutions.

Trans., 10.

Electrolytes, changes of E.M.F. volume
and temperature on mixing, 930.

correction in the calcuhition of the
heat of dissociation of, 931.

separation of precipitates at the
boundary of, 1038.

tliermoelectric phenomena at the

contact of two, 1037.

Electi'olytic conductivity and dielectric

power, coexistence of, 759.

of polybasic ncids, 1145.

dissociation and absorbent power
of coloured salts, 757.

and osmotic pressure, theories

of, 1143.

of salts, determination of, by
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moans of solubility experiments,

1143.

E]ect»*olyticgas, ignition temperature of,

680.

preparation of metallic alloys, 394.

flpparation of metals, new principle

of, 1521.

Electromotive activity of tlio ions, 671.

force of ^as batteries, 393.
• relation of latent heat, speci-

fic gravity. &c., to, 257.
• volume, and temperature.

cbanees of, on mixing electrolytes, 930.

forces, new method of measuring,

105.

of metallic salts, 255.

!Flectrostenoly«is, 393.

Element, new, in an Egyptian mineral,

Trat^s., 491.

Elements, place of fluorine in the classi-

fication of, 11.

• tabular expression of the periodic

relation of. 562.

EndocarrliHs, infective, chemical patho-

logv of. 744.

Energetics, stiidies on, 1149.

Enereryas the unit of an absolute system

of measuvpment. 1149.

Enzyme, cell nlo=e-dissolving, search for,

in tho '^i festive tract of certain

animals, TrAISTS., 352.

'F.pT'edra monostacMa, ephedrine from,

893.

Ephedrine from Ephedra monostacMa,
893.

Enicbloramine, 29.

Enidihromhydrin, 420.

Equilibrium, chemical, in solutions,

1146.
• labile conditions of, in mixtures of

two substanops at a temperature

below the melting point of either. 936.
• of chemical svstems under unequal

pressures. 937, 1148.
——— of double salts of lead and potas-

sium ioriides with their aqueous solu-

tions, 560.

Erucic acid and brassidic acid, stereo-

metric relations of, 429, 812, 1427.

bromo- and chloro-, 429.

dicbloride. 429.

phenylhydrazide, 1428.

Errnm hir.tufum and JE. Lens, composi-

tion of, 522.

En/fhrcea centaurium, constituents of,

1261.

Erythritol, thermochemistry of, 764,

Erythrocentaurin, 1262.

Essence of sandal wood, adulteration of,

1379.

Essences, detection of turpentine and
other impurities in, 386.

Ethane, absorption-coeflicient of, in
water, 1044.

action of heat on, Trais^s., 329.
Ethanetetracarboxylic acid, symmetrical,

824.

Ethenvldiamidonaphthyl ethyl ether
1098.

Ethenyldiamidotoluene and its deriva-
tives, 837.

Etbenylflinitrotoluylenpamidinp. 1197.
Etbenylnitrotoluyleneamifline, 11 97.

Ethpuvlortbohomoparahydroxybenz-
enylazoxime, 321.

Ethenylparahomnpaliceiiylazoximes.319.
Etbenylpiperonvlazoximp. 318.

EMipnvl-iS-trichloro-a-hydroxypropenyl-

azoxime, 321.

Ether, influence of, on the velocity of
the hydrolytic action of yeast. Trans.,
935.

solutions, dilute, cryoscopy of,

1045.

Ethereal oils, oxygen compounds of,

868.

Ethereal oils. See Oils.

Etherral salts, action of sodium on,

Proc, 1891, 167.—— condensation of cyanides
with, 431.— in spirits, estimation of, 387.

Ethoxalylacetylfurfuramidine, 1 007.

Ethoxalylacetyltolenylamidine, 1008.

EHioxyacetamidoquinoline [1 : 4], 1104.
Efhoxyacetophenore, ortho-, 989.

Ethoxyamidoquinoline [1 : 4], 1105.
Ethoxyantipvrine, para-, 1080.

salicylate, 1082.

Ethoxyazobenzene. para-, preparation
and nature of, 839.

reduction of, 839.

Ethoxybenzaldoxime, ortho-, 58.

Ethoxybenzonitrile, ortho-, 58.

Ethoxybenzylamine, ortho-, 58.

Ethoxy-a-bromocinnamene. ortho-, 989,
Ethoxybutyric acid. >--, 813.

Ethoxycinnoline, 1494.

Ethoxycresol, 447.

Ethoxydiacetylorthophenylenediamine,
meta-, 161.

Ethoxydihydroxyquinoxaline, meta-,
160.'

para-. 734.

Ethoxydiphenvlquinoxaline. para-, 732.

Ethoxydiphenylsulphonporthophenyl-
enediamine, meta-, 161.

Ethoxyhydroxydinitrodiphenylamine,
314.

Ethoxyhydroxymet-hylqninoxaline, 733.
Ethoxyimidofurfnran, 831.

E^hoxyisosuccinic acid. 1305.

Ethoxvmetaxylenesulphonic acid, Proc,
1891, 190.
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Etlioxymeiliylindole, 955.

Ethoxyiiaphthazine, 733.

Ethoxyorthophenylenediamine, nieta-,

160.

EtVioxyplienantlirazine, para-, 733.

Etlioxyphenyl sulphide, 1316.

Ethoxyphenylacetylene, 089.

Ethoxypbenylcbloracrylic acid, ortho-,

989.

Ethoxyphenvllivdrazine, para-, and its

salts, 1080, 1081.

Ethoxyphenvlhydrazinesulphonic acid,

para-., 1082.
salts of, 1081.

Ethoxyphenylmetliylpyrazolone, para-,

1080.
Ethoxyplienylnaphthostilbazonium

chloride, action of ammonia on. 1247.

action of heat on, 1247.

hydroxide, 863.

Etboxyphenylorthodiamidonaplithal-

ene, 863.

Ethoxypbenylpropiolic acid, ortho-,

989.

Ethoxypbenylsulphonic acids, meta-,

ortho-, and para-, and their deriva-

tives, 1089.

Ethoxypiazthiole, para-, 734.

Etboxypropanilide, a-, 1337.

Ethoxypyridine, a-, 109.

J^'tboxyquinoline, derivatives of, 1105.

Ethoxyquinoxaline, para-, 732.

Ethoxyquinoxalinedicarboxylic acid,

parn-, 733.

Etboxytetramethylenecarboxylic acid.

Trans., 46.

Ethoxytrimethylammonium platino-

chlo'ride, chlor-, 807.

Ethvl acetates, substituted, hydrolysis

of, 1148.

acetoaceiate, 140, 953.
• af-etyl and benzoyl, deriva-

tives of, 817.'

action of, on dicyanophenyl-

hydrazine, 597.

action of phenylhydrazine on,

142, 953.

action of propylene bromide

on the sodium derivative of, Trans.,

67.

aldehydeuramides, 56.

constitution cf, 583, 816,

1072.
haloid, derivatives of, 697.

introduction of acid radicles

into, 696.
-, magnetic rotation of, Trans.,

808, 838.

stereoisomerie dioximes from,

1175.

jS-acptoisobutyrate, 74.

Ethyl /3-aeetoxy-a;8-dibromopropionate,

8i7.

acetonedicarboxylate, 431.

magnetic rotation of. Trans.,
812, 839.

acetoneoxalate, refractive and dis-

persive powers of, Trans., 8.54.

magnetic rotation of, Trans.,
820, 8F3.

acetophenoneoxalate, magnetic
rotation of, Trans., 833, 864.

acetosuccinate action of nitrous

acid on, 1074.

acetotbienoneoxalate, 1 54.

derivatives of, 303.

/3-acetoxymethylacrylate, 817.

acetylcarbintricarboxylate, 145,

1070.

(7-acetyl-)8'-hydroxybydromucon-

ate, 143.

acetylmethyltrimethyleneoarb-
oxylate [1:2:1], Trans., 67.

acetyltartronate, 39.

alcohol, heats of combustion and
formation of, 1139.

vapour tension of, 397.

allomethyl camphorate, ortho-,

1101.

allylacetoacetate, magnetic rota-

tion of. Trans., 809.

amidoethylenedicarboxylate.
Trans., 792.

/3-amidocrotona,te, magnetic rota-

tion cf, Trans., 828, 859.

refractive and dispersive

powers of. Trans., 861.

amidomethylthiazolecarboxylate,

697.
2 : 5-amidonitrobpnzoate, 326.

amidothiazylisobutyrate, 697.

amidotolyloxamate, 1208.

anilacetoacetate, action of hydro-
cyanic acid on, 1196.

/3-anilidoacrylate, 81 8.

2 : 5-anilidonitrobenzoate, 326.

anilrdophenylsuccinamate, 820.

anilidotrinitrophenylmalonate,

1218. .

nitrite, 1217.

anilidotrinitrophenyltartronate,

1218.

azimethylenedicarbuxylate, 453.

benzeneazocamphocarboxylate,
1344.

benzeneaulphonate, 1220.

benzenesulphoneorthamidobenzo-
ate, 334.

benzoparadifurfuran-a-dimethyl-

j3 dicarbpxylate, 610.

benzoylacetate, action of propylene
bromide on the sodium compound of

,
Trans., 82.
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Efchvl benzoylacetato, magnetic rotation

of, Tkans., 831, 861.
• stcreoisomeric dioximes from,

1175.

benzojlmethyltriraetliylenecarb-

oxylate. Trans., 84.

a-benzylacetoglutarate, 902.

benzyldicarboxjglutaconate, action

of phenylhydrazine on, Trans., 795.

bromacetoacetate, 143, 818.

a-bromethylacetoacetate, 144.

bromide, bromination of, 577,

1414.

bromobenzenesulplionate (para),

1220.

o-bromocinnamates, action of

phenylhydrazine on. Trans., 279.

bromodinitropbeuylmalonate
nitrite, 1219.

bromomalonate, action of potassium
acetate on, 39.

o-bromomethylacetoacetate, 144.

bromopropyl ether, 420.

bromosuccinate, action of a- and
jii-naphthylamines on, 860.

bromotrinitrophenyhnalonate,

action of nitric acid on, 1217.

nitrite, 1217.

bromotrinitrophenyltartronate,

1218.

butyl ether, 28.

camphocarboxylate, 348.

action of sodium benzyloxide

on, 74,

camphorate, 501.

camphorates and isocampliorates,

500.

carbacetoacetate, so-called, 819.

carbethoxyethylacetoacetate, 1179.

carboxyethylacetoacetate, 1070.

fl-carboxyethylpimelate, 427.

chloracetate, action of sodium on,

953.

chloracetoacetate, constitution of,

697.

chlorobenzenesulphonate (para-),

1220.

chlorobromomalonate, 39.

chlorocarbonate, 963.

cinnamate, refractive power of, at

different temperatures, Trans., 304.

citraconate, action of ethyl sodio-

malonate on, 590.

cyanacetate, action of hydroxyl-
amine on, 139.

action of, on aniline, 1072.

action of, on organic bases,

1071.

and benzaldehyde, condens-
ation of, 1086.

—'— 7-cyanacetoacetate, 819.

Ethvl cyanide, action of sodium on,

576.

a-cyanisopropyl ketoxime, 80.

cyanocinnamamate, 1087.

a-cyanocirmamate, 1086.

a-cyanopropionate, additive com-
pound of hydrogen cyanide with,

1301.

cyanopyruvate oxime, 431.

cyanotricarballylate, 1181.

dehydrocholate, 741.

diacetoacetate, magnetic rotation

of, Trans., 823, 854.

refractive and dispersive

powers of, Trans., 857.

diacetosuccinate, action of nitrous

acid on, 1074.

diallylacetonedicarboxylate, 434.

dibenzoylacetoacetate, 145.

dibenzylacetoacetate, 963.

dibenzylcarbamate, 1084.

dibromosuccinate, action of zinc

on, 40.

dicarboxyglutaconate, action of

ammonia on. Trans., 791.

action of phenylhydrazine on,

Trans., 793.

dichloroketohydroxyhydrindene-
earboxylate, 858.

dichloromalonate, 39.

dichloroquinoldiacetoacetate

(para-), 609.

dichloroquinonediacetoacetate

(para-), 609.

additive products of,

610.

diethoxyacetoacetate, 955.

dihydroxytartrate, 1181.

a(3-diisonitro8obutyrate, 1175.

dimetliyldicyanoadipate, 430.

dimcthyldicyanopiiiielate, 430.

dimethylsuccinosufcinate, 1182.

a/S-dimethylumbelliferonecarboxyl-

ate, 432.

dinitrophenylacetate, derivatives

of, 178.

dioxosuccinate, 1181.

diphenoxymalonate, 40.

ditannacetoacetate, 181.

ditolylcarbamate (p>ira-), 1084.

ethoxyacetoacetate, 954.

ethoxychloracetoacetate, 953.

ethoxyhydroxyquinoxalineacetate,

733.
ethoxyoxalacetate phenylhydr-

azone, 458.

ethylacetoacetate, magnetic rota-

tion of. Trans., 809, 837.

a-ethylacetoglutarate, 962.

ethvlideneacetoacetate, magnetic

rotation of, Trans., 810, 837.
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Ethyl ethylimidoethylphenyltliiocarb-

amate, 466.

ethylurethanophenyJacetate, 469.
• forniylacetate, acetyl and benzoyl

derivatives of, 817.

constitution of, 816.

fulminurate, 690.

isomeric, 1417.

fumarate, action of ethyl sodio-

malonate on, 590.

/3-furfuramidocrotonate, 57.
• liexyl ketone, 35.

hippurate, compound obtained by
the action of sodium ethoxide on,

1002.

hydrazopropionate, 452.

hydrogen adipate, disssociation con-
stant of. Trans., 712.

camphorate, alio-, 1102.

dimethylmalonate, dissocia-

tion constant of, Thans., 712.

ethylmaloiiate, dissociation

constant of, Tkans., 712.

fumarate, dissociation con-

stant of, Trans., 714.

isosuccinate, dissociation con-

stant of, Trans., 712.

maleate, dissociation constant

of. Trans., 714.
—— malonate, dissociation con-

stant of, Trans., 711.

phthalate, dissociation con-

stant of. Trans., 714.

sebate, dissociation constant

of, Trans., 713.

suberate, dissociation constant

of. Trans., 713.

succinate, dissociation con-

stant of, Tkans., 711.

/8-hydroxyacrylate, 816.

hydroxybenzofurfuran-o-
methyl-/8-carboxylate ;para-), 611,

/3hydroxycrotonate, acetyl and
benzoyl derivatives of, 817.

hydroxytoluquinoxalineacetate,
709.

imidoethylphenTlthiocarbamate,
466.

imidophenylthiocarbamate, 466.

imidosuceinamate, 820.

iodide, preparation of, Trans.,
717.

isobutyl ketone, 36.

oxidation of, 36.

isocamphorate, 501.

isopropyl ketone, 36.

itachloropyrotartrate, action of

ethyl sodiomalonate on, 591.

itacouate, action of ethyl sodio-

malonate on, 591.

ketacetate, 955.

licaryl ether, 1236.

YOL. LXII.

Ethyl malate, inactive, 1431.

maleate, action of ethyl sodio-

malonate on, 590.

malonate nitrosophenylhydrazide,
1004.

phenylhydrazide, 1004.
mandelate, 1089.

mesaeonate, action of ethyl sodio-

malonate on, 591.

mesoxalate, 40.

methoxybenzoylacetate (ortho-),

844.

methyl ketone, chloro-, action of
sodium on, 810.

reactions of, 810.

yS-methylacetosuccinate, action of
nitrous acid on, 1074.

methylamphigly oximecarboxy late,

1176.

methylcamphocarboxylate, 201.
1

: 2-methylcarboxyethylpyrroline-
acetate, 144.

raethyl-a-cyanotricarballylate,

1182.

methyldiaeetyladipate. Trans., 73.

decomposition of, by heat.

Trans., 75.

methyIsynglyoximecarboxylate,
1175.

morphine carbonate, 638.

i8-naphtha!enesulphonate, 1220.

6-naphthyl-/3-amidoisubutyrate,
1342.

o-naphthylamido8uccinate, 860.

j8-naphthylamidosuccinate, 860.

o-naphthylazoacetoacetate, 367.
o-naphthylidoacetate, 1341.

)8-naplithylidoacetate, 1342.

o-naphthylidobutyrate, 1338.

jS-naphthylidobutyrate, 1338.

o-naphthylidopropionate, 1337.
i8-naphthylidopropionate, 1337.
nicotenylamidoximecarbouate,

208.

nitrate, action of alkaline solu-

tions on, 692.

nitrosomethylisostrychnate, 1013.
oxalacetate, compound of, with

phenylhydraziae, 49.

reduction of, 147.
——— oxalate, action of phosphoric

chloride on, 588.

diphenylhydrazide, 981.

o-naphthylhydrazide, 511.

)8-naphthylliydrazide, 509.

paratolylJiydrazide, 512.

oximidoacetate, 700.

pentaneoctocarboxylate, 1316.
plienylacetate, amido-, 214.

phenylamidoacetate, 468.

nitrite, 469.

phenjl-;3-azocrotouate, 143.

&2
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Ethyl phenvlbiazolonecarboxylate, 513.

plionylcai'bamate, nitration of, 712.

phenylhippurate, 468.

phenylhydrazidopropionate, 1450.

phenylhydraziletliylenedicai^boxyl-

ate, Trans., 794.
• phenylhydrazine-)3-carboxylate,

145.

plienyl-/3-bydrazocrotonate, 142.

plienylhydrazoneketoplienylpyr-

azolonecarboxvlate. 458.

phonylmethylpyrazolonecarboxyl-
ate, 798!

phenyl-/3-naphthylcarbamate, 166.

phenTlpyra^olonecarboxylate,
Teans.,'794, 798.

• phenyltartronate, 40.

phenylthiouranilidacetate. 468.

phenyluramidoacetate, 468.

phenyluranilidacetate, 468.

piperuzyloxamate, 211.

propanetetracarboxylate, 41.

propyl ether, 28.

ketone, oxidation of, 35.

n^iinoneoximeoarboxylate, 1457.
s'intonate, amine of, 1353.

hydrazirle of, 1353.

oxime of, 1352.

podacetoacetate, 1428.

action of etliereal salts of

unsaturated acids on, 590.

action of etiiyl chlorocarbon-
ate on, 1070, 1 178.

constitution of, 140, 1178.
sodethylmalonate, action of acetic

chloride on, 1179.

sodiocyanacetate, action of ethyl
salts of unsaturated acids on, 1181.

sodiocyanotricarballylate, 1181.

sodiomalonate, action of ethereal

salts of unsaturated acids on, 590.
r sodium acetothiosnlphate, 1419.
succinate phenylhydrazine, 1495,
succinic chloride, 1495.

tannacetoacefate, 181.

tetrachloro-a-hydroxyhydrindene-
carboxylate, 858.

tetrahydroxysnccinate, llSl.

toluenesulphonate (para-), 1220.

toluidoacetate (ortho-), 1334.
(para-), 1335.

toluidoacrylate (jS-para-), 818.

toluidobutyrate (a-ortho-), 1338.
r (a-para-\ 1338.

(jS-para-), 818.

toluidopropionate (a-ortho-), 1337.

(a-para-), 1337.

tolylbiazolonecarboxylate (para-),

513.

triacetylacetate, 145.

tricliloroparahydroxybenzofurfur-

an-o-methyl-)8-carboxylate, 609.

Ethyl trichloroquinolacetoacetate, 008.
trichloroquinoneiicetoacetato, 608.
trinitrophenylenedimalonate

nitrite, 1219.

trithioacetate, 154.

Ethyl-7-acetobutyric acid, y-, 962.
Ethylacetovanillone, 61.

Ethylacetovanillouoxime, 61.

Ethylacetylacetone, magnetic rotation
of, Trans., 813, 851.

Ethylacetylene, rr-hydrobromide, 127.
Ethylacridine, 342.

Ethylaldoxime, action of azotoluene on,
1079.

• action of diazobenzene on, 1079.
Ethylamidometanitrobenzophenone,

para-, 336.

Ethylamidophenylnaphthylaraine,
action of benzaldehyde on, 1472.

Ethylamine hydrogen diaminechromium
thiocyanate, 1000.

platinothiocvanate, 286.
thio-, salts of, 130.

tliio-derivatives of. 130.
Ethylanilbiguanidine, 357.
Ethylaniline, action of silicon tetrachlor-

ide on, Teans., 455.

Ethylantibenzhydroximic acid, 463,
464.

Ethylbenzanilide, para-, 4S8.
Ethylbenzene, action of aluminium

chloride on, 1309.

Ethylbenzenylamidine, 53.

Ethylbenzhydroximic acids, 462.
Ethylbenzophenone oxime, antipara-,

488.

synpara-, 488.

Ethylbenzoylcarboxylic acid, orthodi-
chloronitro-, 1229, 1232.

lactone of, 1230.
Ethylbergaptic acid, 72.

Ethyl-^-caprolactone. y-, 962.
Ethylchitenidine, 1250.

Ethylcinnamylamide, i8-brom-, 215.
Ethylcoumarin, a-, derivatives of, 330.
Ethylcoumarinis dibromide, 989.
Ethylcrotonic acid, oxidation of, 958.
Ethylcystein, 1111,

Ethyldimethylamidobenzene (6:1:4:3),
Trans., 420.

Ethylditliiobiuret, a.-, 704.
Ethylene, absorption coefficient of, in

water and in alcohol, 1044.
action of heat on, Trans., 329.
explosion of, with less than its

own volume of oxygen. Trans.,
873.

flame, experiments on, Trans.,
210.

glycol, thermochemistry of, 764.
nitrate, action of alkaline solutions

on, 692.
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Etliyleiie paratoluenethiosulphonate,

990.

sodium thiosvilphonate, 1418.

Ethylenebenzenyldiamine, 1248.

EtliyJene-derivatives of diazoamido-
compovmds, Puoc, 1892, 119.

Ethjlenediamine, action of ditliio-ox-

amide on, 1247.

action of, on thiamides, 1247.

platinothiocyanate, 287.

Etlivleneplienylliydrazone, thionyl-,

1324.

Etliyleuxanthones, 1355.

Ethjlfurfurylcarbamide, 43.

Ethvlfurfurylthiocarbamide, 43.

Ethvlhydroberberine, derivatives of,

1499.

Ethvl-^-b.ydroxycaproic acid, salts of,

962.

Ethvlbydroxypyrimidinecarboxylicacid,
1008.

Ethylidene bromide, bromination of,

1414.

Ethylideneacetophenone, triclilor-, 695.

Ethylidcnecinchonic acid, 1490.

Ethylidenecinclioxinic acid, 1490.

Ethvlidenedicyanoplienylhydrazine,

597.

Ethylidenediphenylbydrazone, 1196.

Ethylisobutylthiocarbamide, symmetri-
cal, 702.

Ethylisoformanilide, 708.

Ethylisosnccinimide, 701.

Etliylmalonic acid, bromo-, 40.

Etbylmercaptoplithalimide, action of

various reagents on. ]30.

Ethyhnetanitrobenzamidc. )3-brom-, 213.

Etliylmetanitrobenzenylamidine, 52.

Ethyl metaxylene, symmetrical, and its

derivatives, 969.

unsymmetrical, and its derivatives,

968.

Etbylmethylamine, 64.

Ethylmetliylketoxime, action of hydro-

cyanic acid on, 1196.

Ethylmethylmale'ic acid, 814,

Ethylmethylquinoline, 1107.

Ethyl-jS-naphthindolesulphonic acid,

sodium salt of, 1458.

Ethyl-/3-naphthoxindole, 1458.

Ethylorthotoluidine, paramido-, 1078.

Ethvlparisopropvltoluene, ortho-, 985.

Ethylphenol, ortho-, 1318.

Ethylphenylacetamide, /3-brom-, 214.

Ethylphenylhydrazine acetoacetate, ac-

tion of hydrocyanic acid on, 1196.

Ethylpseudocumene and its derivatives,

990.

Etbylpyridine, /3-, properties and deriva-

tiVes of, 629.

Ethyl-a-pyridone, 209.

Ethylpyrroline, o-, 351.

Ethylpyrroline, /3-, 352.

Etliylpyrroliues, constitution of, 350.

Ethyl quinidine, 1250.

Ethylquinolone, bromo- and nitro-de-

rivatives of, 879, 880.

Ethylresorcinol ethyl ether, nitroso-, 45.

Ethylsulphone, diamido-, 131.

Ethylsulphonediphtlialamic acid, 131.

Ethylsynbenzhy iioximic acid, 463,464.
Ethyltiiiobiuret, »-, 703.

Ethyltliiocoumarin, a-, 330.

Ethylthiophen, (8-, 829.

Ethylthiophenhydroximic acid, 831.

Ethylthiourea, action of nitrous acid on,

Trans., 525.

Ethyltricarballylic acids, n-, 42.

Ethyltrihydroxybeuzene, dinitro-, 315.

Etliylytrimethylammonium dibromo-,

salts of, 806.

tribromo-, salts of, 807.

/3-iodo-, salts of, 808.

Ethvltrimethylbenzenesulphonic acids,

990.

Ethyltrimethylenedisulphonesulphide,
593.

Ethyltrimethylenetrisulphone, 591, 593.

Ethyl urethanophenylacetic acid, 469.

Ethylvinylpyridine, 1358.

Ethylxylenes, amido-, 9^9.

Etliylxylenesulphonic acids, 9fi9.

Eucalyptus oil, terpin hydrate
1235.

Eupatorin, 1103.

Eupatornim perfoliatum, active

ciple of. 1103.

Eurhodoles, 859.

Euxanthic acid, 1354.

action of hydroxylamine on,

1355.

Euxanthone, 1354.

constitution of, 504.

Evaporation and condensation, spheres
of, 956, 1149.

latent heat of, relation of speci6c
inductive capacity to, 258.

under reduced pressure, apparatus
for, 1386.

Excretion, nitrogenous, influence of

water and sodium chloride on, 904
of nitrogen and uric acid from the

human system, influence of hot baths
on, 1503.

of nitrogen in kidney disease, 743,
1504.

of nitrogen in urine, 1503.

Expansion of water, 7, 106, 1382.

thermal, of liquid bismuth, 259.

Explosion of ammonium nitrate, 683.
Explosives, 1141.

Extract, nitrogen free, constituents of,

653.

Extraction apparatus, 910.

from,

pr
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Fat, estimation of, in yolk of cg^gs, 1134.

estimation of, in nulk. 549, 550,

1134, 1532.
- estimation of, in the products

from milk, 391.

extraction of, from milk solids,

391.

horse, 1533.

Fat-decomposing ferments in plants,

1261.

Fat-oils, absorption and digestion of, by
plants, 1118.

Fats and oils, revision of constants em-
ployed in the analysis of, 547.

• estimation of unsaponifiable mat-
ters in, 1533.

foreign, detection of, in butter,

1532.

Fauserite from Hodrusbanj^a, 1054.

Fencholenamine, 1240.

Feiicholenic acid and its derivatives,

1237.

reduction of, 1237.

Fenchone and camphor series, 1236.

Fenchonitrile and its derivatives, 1236.

Fenchylamine fenchylcarbamate, 1239.

salts, 1239.

Feuchylcarbamide, 1239.

Fcnchylpheriyithiccarbamide, 1239.

Ferment, aerobic nitrate-reducing, in

straw, 1259.

fibrin, 1112.

saccharific, localisation of, 517.

Fermentation, 820.

alcoholic, influence of oxygen and
concentration on. Trans., 369.

influence of the hydrolytic

action of yeast on its power of,

Trans., 940.

conditions affecting the action of

fluorides on, 906.

of arabinose with the Bacillus

ethaceticns, Trans., 737.

of blood, 900.

of farmyard manure, 1123.

of mannitol and dextrose with
Bacillus ethaceticns, Trans., 432.

of mannitol and dulcitol, a pure,

Trans., 254.

Ferments, digestive, in crustacean eggs,

362.

fat-decomposing, in plants, 1261

.

in pineapple juice, 650.

unorganised, 899.

Fern extract, ethereal, poisonous con-

stituent of, 380.

Ferric chloride, action of barium per-

oxide on, 408.

action of, on metallic sulph-

ides, 18. 278.

Ferric hydroxide, colloidal solutions of.

Trans., 152, 162.

oxychloridcs, crystallised, 119.

phosphate, dissociation of, in pre-

sence of water and of saline solu-

tions, 1292.

sulphate, anhydrous, crystallised,

943.

Ferrous solutions, action of iron on, 276.

Ferrum reductum, estimation of metallic

iron in, 1524.

Fibre, vegetable, detection of, in silk or

woollen tissue, 667.

woody, the pentosans of,

1420.

Fibres, specific gravity of, 1036.

Fibrin, decomposition of, in the human
body, 904.

solubility of, 897.

Fibrin-ferment, 1112.

Fibrin-peptone, 1500.

Ficus carica, the latex of, 653.

rubiginosa and F. macrophylla,

resins of. Trans., 916.

Filicic acid, 380.

Filicin, 380.

Filtration, hot, apparatus for, 1150.

use of asbestos in, 75 i

.

Fir-wood, dextrose from, 801.

so-called artificial pecticacid from,
^827.

Flame, coal-gas, flat, temperature of

various parts of. Trans., 326.

structure of, Trans , 331.

Flame-coloration, origin of, Proc.,1892,
8.

Flames, coal-gas, carbon deposited from,

Proc, 1892, 46.

luminosity of, Trans.,

322.

luminous, structure of. Trans.,

217.

non-luminous, experiments on.

Trans., 205.

optical proof of the existence of

suspended matter in. 111.

origin of acetylene in, Proc,
1892, 47.

structure and chemistry of. Trans.,

204.

the interactions occurring in,

Proc, 1892, 22.

Flashing points of heavy mineral oils,

determination of, 542.

Flavin, preparation of, 503.

Fluoran, 970.

constitution of, 1228.

tribromo-, 970.

Fluorescein, constitution of, 1228.

Fluoresce'in-group, 1228.

Fluorescence, appearance of, in quinine

salts, Trans., 789.
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riuorescin, 970, 1319.
ethyl ether, 1319.

Fluorides, action of boron on, 1153.
estimation of silicic acid in, 1127,

1128.

influence of, on fermentation, 906.
Fluorine, estimation of, 911.

in natural phosphates, 1055.

in recent and fossil bones, 1161.

place of, in the classification of

the elements, 11.

proportion of, in fossil bones of
various ages, 1413.

Fluoroform, 1316.

Fluoroline, 1492.
Fluorosulphonic acid, Trans., 921.
Fluorovanadites, 785.

Fluoroxyhvpovanadates, 785.

Fluoroxjvanadates, 785.

Foetal organism, iron in the, 1502.
FcBtus, intake of the iron by the, 516.

Food, constituents, calorific value of, 4.

value of brushwood, 1511.

of the cotton plant, 1510.
Footeite, 415.

Formaldehyde, 423, 1423.
action of, on orthodiamines, 1496.
condensation products with, 1450.

nutrition of green plant cells with,

1259.

reactions of, 579.

thio-, reactions of, 579.
Formamidine picrate, 705.
Formanilide, action of trimethylene

chlorobromide on, 1491.
raetanitro-, 706.

Formates, metallic, 140.

trithiortho-, 611, 850.
Forihic acid, heats of combustion and

formation of, 1139.
thio-. 421.

Formoguanamine, formation of, 736.
Formohydroxamic acid, 699.

F'ormotoluidides, action of trimethylene
chlorobromide on, 1491.

Formyl compounds, aromatic, deriva-

tives of, 707.

Formyldiorthotolylhydrazine, 843.

Formyldiparatolylhydrazine, 843.

Formyldiphenylhydrazine, 843.

Formylorthotolylhydrazine, 8i3.

Fouqueite, 1056.

Frangulin, Trans., 1.

composition of, Trans., 3.

hydrolysis of. Trans., 4,

preparation of. Trans., 1.

Fraxetin, constitution of, 628.

Fraxin, constitution of, 628.

Freezing points, determination of, 765.

of cadmium, bismuth, and
lead, lowering of the, when alloyed

with other metals. Trans., 888.

Freezing points of dilute solutions of

cane sugar, 678, 1046.
• of isoraorphous mixtures, 396.

of very dilute solutions, de-

termination of, 935.

Friedel- Crafts' synthesis, 337, 594.

Friedelite from Sweden, 1405.

Frog muscle, excitability of, in salt solu-

tions, 515.

Fructose, d-, thermochemistry of, 763.

Fucose, thermochemistry of, 763.

Fulminuramide, 1417.

Fuiminuric acid, 690, 1417.

Fumarates and maleates, action of Feni-

cilliicm glaucum and Aspergillus niger

on, 820'.

Fumaric acid, complete transformation

of, into male'ic acid, 1306.

transformation of maleic acid

into, 1305.

thermocliemistry of, J 041.

Fungi, formation and physiological

significance of oxalic acid in, 230.

Furfuraldehyde, condensation products

of, with bases, 1451, 1452.

estimation of, 388.

estimation of, in spirits, 245.

formation of, from glycuronic acid

derivatives and from albumin, 1433.

oximes of, 1433.

tliio-, Cahours' polymeride of,

301.

a-trithio-, 301.

j3-trithio-, 301.

Furfurallevulinic acid, ^-, 147.

Furfuramidine hydrochloride, 1006.

Furfuran compounds, 1006.

Furfuraniline, 1452.

Furfurantialdoxime, 1434.

P'urfurimidoethyl ether, 1006,

Furfuronitrile, 831.

Furfuropinylamine, 997.

Furfursynaldoxime, 1433.

compound of, with phenyl oyanate,

1434.

Furf'urylaraine, 43.

nitro", 43.

Furfurylcarbamide, 43.

FurfurylguaTiidine salts, 43.

Furfurylthiocarbamide, 43.

Kurnace, combustion, new, 1514.

Furyl cyanide, 1006.

Furyldimethylhydroxypyrimidine, 1007.

Furvlhydroxypyrimidinecarboxylic acid,

1007.
Furylmethylbenzylhydroxypyrimidine,

1007.

Furylmethylhydroxypyrimidine, 1006.

Furylphenylhydroxypyrimidine, 1 007.

Fusel oil, estimation of, in spirits, 244,

543.
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G.

Q-adolinite, 1410.

Gadolinium earth, 1400.
Galactan, fi-, 1171.

Galactonic acid, i-, 825.

1-, 826.
^ polarisation plienomena of,

1432.

Galactonolactone, polarisation pheno-
mena of, 1432.

Galactose, i-, 826.
1-, 826.

therxnochemistrj of, 703.

Galena, analysis of, 662, 663, 1522.
estimation of sulphur in, 658.

separation of lead, silver, and zinc
in, 1378.

Galipidine, 643.

Galipine, 642.

Gallein, acetyl derivatives of, 1319.
Gallic acid, conversion of, into pyro-

gallol, 1314.

derivatives of, 715.

estimation of, in barks, 390.

estimation of, in urine, 924.

physiological action oC, 9U4.
Gallium, spectrum of, 930.
Gallotannic acid, estimation of, in barks,

390.

Galvanic cell, practical form of the
Latimer-Clark staiidai-d, 669.

standard, for small differences

of potential, 670.

polarisation at small electrodes,

759.

Gambler, analysis of, 928.

Ganophyllite from Harstigen Mine,
Sweden^ 1412.

Oarcinia mangostana, rind of, 205.
(jarnierite from JSTorwa}', 14u9.
Gas absorptions, improved pipette for,

1124, 1374.

analysis apparatus, clamps for,

524.

batteries, E.M.F. of, 393.
coal-, flame, experiments on.

Trans., 205, 210.

tiameless incandescence pro-
duced by, 768.

flames, carbon deposited from,
Proc, 1892, 46.

luminosity of. Trans.,
322.

formation of ammonium
sulphate by burning, 1389.

formation of sulphuric acid
in burning, 1151, 1374, 1389.

heats of combustion of,

396.

compressed, pyrogenic l\ydro-

carbons m, 797.

Gas pipette, improved, 1124, 1374.

water-, action of, on iron, Proc,
1891, 126.

Gaseous mixtures, slow combustion of,

938.

Gases, absorption coefficients of, 1043.

absorption of, by liquids, 556.
• determination of the specific

gravity of, 1267.

diffusion of, lecture experiment
on, 562.

dissolved in water, extraction of,

1526.

effusion of, lecture experiment on,

1150.

evolved in the fermentation of

mannitol and dulcitol. Trans., 259.

heat of dissolution of, in liquids,

1042.

liquefied, determination of the

density of, and of their saturated

vapours, 934, 1043.

of p,eptone blood, 363.

solubility of, in water, 107, 271.

Gasome.tric investigations, levelling

instrument for, 400.

Gasoinetry, use of potassium ferri-

cyanide in, 526.

Gastric digestion, influence of amido-
acids on, 742.

juice, estimation of hydrochloric

acid in., 97.

Gas-volumeter, Proc, 1891, 171.

Gas-volumetric analysis, 538.

Gelatin, decomposition of, in the human
body, 904.

Genijpa hrasUiensis, crystalline con-

stituent of, 1509.

Gentiana verna, substances contained
in tlie petals of, ^05.

Gentiol, 205.

Germination, action of boric acid on,

651.

of seeds, influence of vegetable

poisons on, 228.

Gismondine from Westphalia, 1056.

Glanders, p.tomaine of, 1^:58.

Glass, action of superheated water and
solutions of alkalis and of salts on,

1401.

action of water on, 120.

adhesion of mercury to, in pre-

sence of halogens. Trans., 452.

graphical chemistry of, 1158.

of slides and cover glasi-es, influence

of the. composition of, on the dura-

bility of microscopic objects, 1276.

solubility of, in cold water,

277.

suitable for chemical purposes,

composition of, 410, 411, 1052.

wool, presence of lead in, 1375.
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Glauber's salt, from the potash mines at

Kalusz, 1286.

Olaueine, 893.

Glucoheptitol, a-, 1167.
Grlucoheptonic acid, a-, 1166.

/3-, 1168.

lactone, j8-, 1168.
Glucoheptose, a-, 1166.

osazone, a-, 1167.

phenylhydrazone, a-, 1167.
Glucoheptose, j8-, 1168.

phenjlliydrazone, ,8-, 1168.
Gluconic acid, polarisation phenomena

of, 1432.

Gluconolactone, polarisation phenomena
of, 1432.

Glucononic acid, 1170.
Glucononitol, 1170.

Glucononose, 1170.
Gluco-octitol, a-, 1170.
Gluco-octonic acid, a-, 1169.

18-, 1170.
Gluco-octose, a-, 1169.

phenylhydrazone, 1169.
Glucosamine, benzoyl derivatives of,

134.

Glucose, action of acetic anhvdride on,
1293.

^

formation of, in the organism, 517.
Glucose, d-, thermochemistry of, 763.
Glucose. See also Dextrose.
Glucose-series, ascent of the, 1164.
Glutaconic acid, tetrachloro-, 1463.
Glutamic acid and its derivatives, 298.
Glutaric acid, action of hydroxylamine
on derivatives of, 136.

decomposition of, at a high
temperature, 40, 297.

pentachloro-, 1186.

thermochemistry of, 1041,
1141.

Glutarimide, 1484.

Glutarimidoxime, 138.

Glutimide, 298.

Glutin, peptone salts from, 895, 1016.
Glycerol, derivatives of, 288.

' estimation of, by alkaline perman-
ganate, 544.

estimation of, in sweet wines,
1263.

estimation of, in wine, 246, 1529.
fluorhydrins from, 799.

thermochemistry of, 764.
Glycerols, crude, analysis of, 544.

Glyceryl trinitrate, action of alkaline

solutions on, 692.

Glycocine and its derivatives, 294.

Glycogen, estimation of, in the blood,

89.

formation of, in the liver from
various sugars, 902.

Glycol, disodium derivative of, 421.

Glycol, thermal value of the hydroxyl
groups in, 576.

Glycolaldehyde, preparation and pro-

perties of, 1424.

Glycoline, 633.

Glycollic acid, crystallography of,

Pkoc, 1892, 72.

preparation of, Proc, 1892,
72.

anilide, Pkoc, 1892, 72.

Glycolysis, hepatic, 89.

in blood, 900.

Glycuronic acid derivatives, formation
of furfuraldehyde from, 1433.

Glyoxaline, 1493.
—i— action of ethyl chloracetate on,

1493.

constitution of, 1326.

nitro-, 1493.

Glyoxalsulphonic acid, action of amido-
bases on the sodium salt of, 1458.

Glyoxalylamidoformic acid phenyl-
hydrazone, 442.

Glyoximecarboxylic acids, dissociation

constants of, 1268.

Glyoximedicarboxylic acids, dissociation

constants of, 1268.

Glyoximes, aliphatic stereoisomeric,

693.

Gmelinite from Nova Scotia, 21.

Gold, absorption of oxygen by, 943.

allotropic states ot, 405.

and cadmium, compound of,

Tkans., 914.

electrolytic (Jetection of, 541,

electrolytic separation of, from
arsenic, Irom molybdenum, tungsten,

and osmium, 920.

estimation of, by means of hydr-
oxylamine hydrocliloride, 662.

estimation of small quantities of,

in base metals, 1525.
• hydrosulphide, TiiANS., 135.

r- lowering of the freezing point of
bismuth by, Trans., 897.

lowering of the freezing point of
cadmium by. Trans., 902.

lowering of the freezing point of
lead by, Trans., 9U9.

occlusioii of hydi'ogen by, 567.
sulphide, natural, 283.

sulphides, organosols of, 775.

tin and cadmium, estimation of, in

alloys, 1030.

use of cadmium in assaying, 919.
volumetric estimation of, 1526.

Gold. See also Auric.

Gold-bearing iioo spring deposit, 24.

Gold-lead alloy, analysis of. Trans.,
912.

Grape, chlorophyllic substances of the
pericarp of the, 874,
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Grapes, green, cause of the acidity of, 589.

Graphite, action of nitric acid on, 406,

artificial formation of, 407.

varieties of, 565.

Gravimetric analysis, simple and rapid

method of, 524.

Gravivolumeter, Proc, 1891, 171.

Grunerite from Michigan, 793.

Guanamine, synthesis of, 736.

Guanidine, amido-, and its derivatives,

1295.

nitrite, 53.

nitro-, 579, 951, 1295.

thermochemistry of, 1142.

occurrence of, in plants, 908.

picric acid as a reagent for, 950.

platinothiocyanate, 287.

salts. 1142.

test for, 926.

thermochemistry of, 1142.

Gulonic acids, i-, 822.

optically isomeric, 822.

Gulonolactones, 822.

Gulose, i-. 823.

Gum in plants which yields xylose on
saccharification, 1371.

Gums which yield xylose, occurrence of,

380.

Guncotton, estimation of calcium and
magnesium in, 1520.

Guvacine, 740.

nitroso-, 740.

H,

Hsematin spectrum, sensitiveness of,

1369.

Haematite from the Hargita Mountains,
1054.

Hsematoporphyrin, detection of, in

urine, 1136.
• in urine, 649.

Hsematoporphyrinuria, 1118, 1506.
Hsemocyanin, 898, 1370.

respiratory value of, 1370.
Haemoglobin, colloidal solutions of,

Teans., 157, 162.

colorimetric estimation of, 1264.
combination of, with oxygen, 1369.

Halogen salts, double, 779.

Haloids, mutual displacement of the,

1270.

Haricot beans, cooked, composition of,

Teans., 227.

Heat, expansion of water by, 1382.
latent, of evaporation, relation of

specific inductive c»pacity to, 258.

of fusion of aluminium, 1281.
relation of E.M.F. to, 257.

mechanical theory of, recent de-

velopments of, 395.

Heat, of dissociation of electrolytes, cor-

rection in the calculation of, 931.
of dissolution and of osmotic pres-

sure, theory of, 676, 765.

of gases in liquids, 1042.
of salts in water, 676.

of formation of hydrazine and
hydrazoic acid, 261.

of permolybdic acid, 1383.

of platinic bromide and its

principal derivatives, 3.

of potassium tricarballylates,

762.

of salts in alcoholic solution,

262.

of neutralisation of pyrogallol,

1446.

of vaporisation of a solution,

1382.

production in nerves during exci-

tation, 365.

reconversion of, into chemical
energy by production of water-gener-
ator gas and carbonic anhydride-
generator gas, 673.

specific, of aluminium, 673, 1281.

of liquids, at temperatures
above the boiling point, 761.—— calculation of, 2.

of the diamond, 761.
Heat. See also Thermochemistry.
Heating power of coal, formulae for cal-

culating, 1143.

Heats of combination of bromine and
iodine with magnesium, 762.

of combustion and formation of

ethyl alcohol, formic acid, and acetic

acid, 1139.

of nitrobenzenes, 4.

of cooked vegetables, Teans.,
240.

of food constituents, 4.

of products of the distillation

of coal, 395.

Heintzite from Leopoldshall, 791,
Helvine from Hungary, 1412.
Hemicelluloses, 907.

Hemipinic acid, meta-, 180.

Hemipinimide, bromo-, 1210.

lienbane seed, constituents of, 231.

Heptacetyl-a-glucoheptitol, 1168.

Heptane flame, experiments on, Tbans.,
210.

refractive power of, at different

temperatures, Teans., 294.

Heptine, 1235.

action of sulphuric acid on, 967.
nature of, 1065.

nitrosochloride, 1235.

Heptyl acetate, secondary, 1162.

Hessite from Botes, 1054.—— from Mexico, 793.
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Henlanclite- and desmine-groups, rela-

tions between minerals of the, 417.

Hexacetjl-a-glucolieptose, 1167.

Hexadecjlacetylene, 1164.

]fexadecylene, bromo-, 1163.

Ilexaliydrobenzoic acid, properties of,

714.

Ilexahydi'odiraethyldiazine, 507.
] [exahydronicotine, 1365.

Ilexahydrophthalic acid, dibromotrans,
1216.

Hexahydroplithalic acid, synthesis of.

Trans., 172.

acids, thermochemistry of, 1041.

Ilexahydropiperidinecarboxylic acid, 85.

Hexahydroxyaurin, 1470.

Hexamethyleneamine, action of ethyl

chloracetate on, 1173.

action of sulphurous anhydride on,

1173.

benzochloride, 1173.

derivatives of, 1173.

Ilexaniethylenetetracarboxylic acid

,

dissociation constant of, Teans.,
706.

Ilexamethyltriamidodiphenyltolylmeth-
ane, 190.

Hexamethyltriamidotriphenylarsine,
1321.

Hexane, nitration of, 575.

nitro-, 575.

Hexapropyltritnethylenetrisulphone,

592.

Hexenylsulphuric acid, 951.

Hexethyltrimethylenetrisidphone, 591.

Hexylacetylene, normal, 1064.

Homarus vulgaris, blood of, 648.

HoTiatropine, •«//-, 891.

Homoarecoline, 739.

Homocatechol, 1312.

and its nitro-derivatives, 1443.

Homocumic acid, parudibromo-, oxida-

tion products of, 604.

Honiogenti&ic acid, estimation of, in

urine, 925.

ITomolevulinic acid, 961.

Homologous compounds, vapour tension

of, 396.

Homonapelline, Trans., 393.

Ilomoparahydroxybenzaldehyde, ortho-,

320.

Homoparahydroxybenzaldoxime,.ortho-,
320.

Homoparahydroxybenzenylamidoxime,
ortho-, 320. •

Homparahydroxybenzonitrile, ortho-,

320.

Homoparahydroxybenzophenylhydr-
azone, ortho-, 320.

Homopiperonie acid, a-, 47.

Homosalicenylamidoxime, ortho-, 320.

para-, 319.

Homosalicylaldehyde, ortho-derivatives

of, 320.

Homosalicylaldoxime, ortho-, 320.

para-, 318.

Homosalicylamide, para, 318.

Homosalicylic acid, para-, derivatives of,

318.

Homosalicylonitrile, ortho-, 320.

para, 319.

Homosalicylphenylhydrazone, ortho-,

320.

Homosalol, 1092.

Horse fat, 1533.

Hiibnerite, 793.

Human succus entericus, 1368.
system, influence of hot baths on

the excretion of nitrogen and uric

acid from the, 1503.

urine, normal, reducing agents in,

1503.

Humic acid, properties of, 1373.

spontaneous oxidation of,

655.

Humin, properties of, 1373.
Hungarian minerals, 1054.

Hydantoins and bases derived from
them, 149.

7-substituted, 827, 828.

Hydracetine, paralkyloxy-derivatives of,

1080.

Hydrastine, 223.

reactions of, 755.
Hydrazides, 843, 981.

acid, 710.

Hydrazine, heat of formation of, 261.

hydrate, molecular refraction of,

934.

nitride, 113.

thermochemistry of, 933. 1143.

Hydrazineamidoditolyldisulpl ionic acid,

1468.

Hydrazine-residue, displacement of, by
halogens, 842.

Hydrazines, aromatic, action of the
chlorides of phosphorus, arsenic, boron,
and silicon on, 1324.

of quinoline, Trans., 782.
secondary asymmetrical, 456.

Hydrazobenzenedisulphonaniide, 973.
Hydrazobenzeneorthocarboxylic acid,

67.

parachlor- and parabrom-, 68.
Hydrazo - compounds, intramolecular
change in, 840.

Hydrazodicarbonamide, 1298, 1429.
Hydrazodicarbonamidine nitrate, 1298.
Hydrazoicacid, heat of formation of, 261.
Hydrazomethylethylisoxazole, 79.

Hydrazones, action of hydrocyanic acid
on, 1195.

aromatic, and thionyl chloride,

1324.
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ITvdi'fizones, isomeric, 1083.

11 vtlrazoorthodiclilorodibenzyl alcohol,

444.

Hydrazoplienetoil, para-, 159.

Hydrazopropionylhydrazine, 452.

Hydrazotoluene, para-, formation of an
orthamidotolylamine from, 853.

Hydrazotoluenedisulphonamide, 1468.

Hydrindone, formation of derivatives of,

from halogen ciniiamic acids, 1222.

orthobrom-, 1222.

parachlor-, 1222.

paraiodo-, 1222.

Hydriodic acid and hydrogen peroxide,

catalytic influence of acids on the

velocity of the reaction between, 110.

Hydriodoapoquinine, 82.

Hydriodoquinine, 82, 640.

Hydroantipyrine, 731.

ilydrobenzoic acids, 714, 847.

Hydroberberine, 1498.
' ethiodide and related compounds,

1499.

Hydrobromic acid, preparation of, 270.
• pure, preparation of, Trans.,

97.

Hydrobromic acid. See also Hydrogen
bromide.

Hydrocarbon derived from perseitol,

1065.

Hydrocarbons and their halogen deri-

vatives, saturated and unsaturated,

method of determining the constitu-

tion of, 285.

aromatic, action of aluminium
chloride on, 1309.

displacement of hydrogen
by haloids in, 1310.

closed-cliain, action of sulphuric

acid on, 967.

decomposition of, with steam,

288.

llames of, Tra^ks., 204, 210, 212.

of the methane series, nitration of,

. 575.

pyrogenic, in compressed gas, 797.

unsaturated, and phenols, conden-
sation of. 446, 1443.

vegetable, natural synthesis of,

1234.

Hydrochelidonamio acid, 432.

Hydrochelidonanilic acid, 433.

Hydrochelidon-bismethyliniide, 433.

Hydrochelidonic acid, 432.

dioxime, 434.

Hydrochelidonimide, 433.

Hydrochloric acid, estimation of, in

stomach contents, 326, 1125.

estimation of, in the gastric

juice, 97.

free, in the stomach, estima-

tion of, 236.

Hydrochloric acid tables, revised, 11.

Hydrochlorodimetiiylpyroiie, 811.

Hydrochloro-a-methyltropidine, 358.
Hydrocinnamenylacrylic acid, 988.

oxidation of, 986.

Hydrocinnamic acid, parachlor-, 1222.
Hydrocoto'in, reactions of, 62.

Hydrocoton, nature of, 873.

Hydrocoumarone, 1318.

Hydrodilfusion, theory of, 935.

Hydrofluoranic acid, 1228.

Hydrogen, absorption coefficient of, in

alcohol, 1043.

and oxygen, admixed, slow com-
bustion of, 562, 938.

behaviour of, towards lead and
other metals, 567.

bromide, action of sulphuric acid
on, Trans., 99, 100.

cyanide, action of, on mercurous
salts, 1416.

detection of, 361.

estimation of, 1530.

iiame, experiments on. Trans.,
215.

Hasselberg's so-called second or
compound spectrum of, 1381.

maximum tension with which, is

set free Irom solutions by metals,

561.

nitride, synthesis of, 1151.

occlusion of, by lead, 942.

by metals, 567.

by palladium, lecture experi-

ment, 563.

peroxide, action of iodine and its

oxy -acids on, 539.

action of, on magnesium, 17.

action of, on the hydrated
oxides of cadmium, zinc, and mag-
nesium, 1278.

and hydriodic acid, catalytic

influence of acids on the velocity of

the reaction between, 110.

and potassium permangan-
ate solutions, reaction between, 277,

detection of, 1124.

estimation of, 526.

separation of metals in alka-

line solution by, 537.

solutions, preparation of,

270.

test for, 381.
• use of, in analysis, 1031.

phosphide, action of, on an
ethereal solution of bismuth tribroni-

ide, 279.

reaction of, with chlorine and oxy-

gen, 1147.

solubility of, in water, 108.

sulphide, absorption cocllicient of,

in water, 1044.
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Hydrogen sulphide flame, experiments
on, Trans., 216.

structure of, 1381.

Ilydrolopachol, chlor-, TfiAisrs., 631.

dibromo-, Teans., 643.

Hvdrolvtic action of yeast, velocity of,

Tkaxs., 928.

Hydronaphthoic acids, 191.

Hydrophthalio acids, 1211.

Hydrosorbic acid, oxidation of, 959.
Hydros ulphides, metallic. Trans., 114.

Hydi'otannie aeid, 181.

Hydroxamic acid deriyatives, isomeric,

711.

acids, 461.

aliphatic, new method of

preparing, 6^8.

constitution of, 30C, 461.

of the fatty acids., 828.

Hydroximic acids, 462.

Hydroximidomethylsynoxazolone, 1175.
Hydroximidophenylsynoxazolone, 1177.
Hydroxy-y-acetoiso valeric acid, /3-, 325.

Hydroxyacetophenone and its deriva-

tives, 845.

Hydroxyacetylpaeonol, 846.

Hydroxy-acids and lactones, reciprocal

transformations of, 1303.

a-, and ortliodiamines, con-

stitution of the compounds obtained
from, 1359.

Hydroxyaldehydes. ortho-, action of

acetic chloride on, 1458.

Hydroxyamidobenzophenone, 1:^27.

Hydroxyamidothymoquinone, 1098.

Hydroxyanthranol, 346.

Hydroxyaurin, 1469.

Hydroxyaurincarboxylic acids, 1469.

Hydroxyaurindicarboxylic acid, 1469.

Hydroxyaurina and jtheir carboxylic

acids, 855.

Hydroxyazo-dyes, ortho-, constitution

of, 506.

Hydroxybenzaldiphenylmaleide, 483.

Hydroxybenzenes, condensation of, with
nitrobenzaldehydes., 621,

Hydroxybenzofurfuran-a-methyl-/3-
carboxylic acid., trichloropara-, 609.

Hydroxybenzoic acids, action of heat on,

1208.

Hydroxybenzophenone, 309.

meta-, and its oximes, 490.

para-, and its oximes, 489, 490.

Hydroxy benzylidenefenchylamine, 1239.

Hydroxybenzylideneorthamidophenol,
1451.

Hydroxybenzylideneparamidophenol,
1451.

Hydroxybenzylidenepinylamine, para-,

997.

Hydroxy-/3i-bromo-7i-methyljuloline,

a.-, 497. .

Hydroxybutanedisulphonic acid, 424.

Hydroxybutane-j8-sulphonic acid,

sodium salt of, 424.

Hydroxybutyric acid, o-ch]oro-/3-, 295.
— i8-chlor-a-, 296.

~ 7-trichloro-)8-, 429.

y-, transformation of, into

its lactone, 1303.

Hydroxycaprolactone, 959.

Hydroxy.carbon compounds, action of

non-metallic nitridies and hydronitr-

ides on, 1311.

Hydroxy-3-chloroquinoline, 4-, 877.

methohydroxide, 1-, 878.

Hydroxy,cinnoline., 1 194.

Hydroxydimethylquinoline, 729.

Hydroxydinitrodiphenylamine, 310.

Hydroxydiphenylquinoxaline, para-,

733.

Hydroxjditolyldisulphonic acid, amido-,

1468.

Hydroxydixanthones, 504, 1097.

Hvdroxyethyl sodium thiosulphate,

1418.

Hydroxyethylbenzoic acid, orihochloro-

nitro-, Jactone of, 1230.

Hydroxyglutaric acid, /3-, 147.

Hydroxybydrindenecarboxylamide,
tetrachLor-a-, 858.

Hydroxybydrobenzoms, diortho-, iso-

meric, 167.

Hydroxyhydxocjanomesitenelactone,
325.

Hydroxyhydroisohydracetic acid, nitrile

of, 3:^5.

Hydroxjhydrolapachol, Teans., 628.

Hydroxyisoquinolines and their deriva-

tives, 877.

Hydroxyketone-dyes, 1224.

Hydroxyketones, aromatic, 62.

behaviour of, witli sulphuric

acid and with ammonia, 1226.

Hydroxylamine, alkyl derivatives of,

316, 1456.

constitution of, 1392.

crystallised, preparation of, 771,
1391.

preparation and properties of, 402,

1391.

thermochemistry of, 1143.

Hydroxylamine-derival ives, so-called

physically isomeric, 711.

Hydroxy-jS-lapachone, Trans., 619.

Hydroxymetamethoxybenzoylcarboxylic
acid, para-, 64.

Hydroxymetanitrobenzaldehyde, para-,

336.

Hydroxymethylbenzoic acid, ortho-, 715.

rate of transformation of, into

phthalide, 1270.

Hydroxy-7i-methyl-i8i7i-dibromojulol-
ine, a^-y 497.
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ay, 497.

metamid-

prepara-

lEjdi'oxyTnethyleneacetone, stereoiso-

merism of, 1073.

Hy{lroxy-7i-methyljuloline,

Hydroxymethylquinoline,
ortho-, 506.

Hydroxymethylquinolines, 727, 728.

nitro-, 727, 728, 729.

Hydroxy-a-naphthaquinone,
tion of, 1098.

Hydroxynaphthoil anilide, j8-, 1476.

Hydroxy-/3-riaphtlio-xanthone, 3'-, 1099.

Hydroxynaphtho-xanthones, 1100.

Hydroxynaphthyl trihydroxyplienyl
ketone and its derivatives, 12:^6.

Hydroxynitrobenzyldiphenylmaleide,
485.

Hydroxynitrobenzyldiphenylmaleimid-
ine, 486.

Hydroxynitroquinoline [1:4-], 1105.
Hydroxyoxindole chloride, amido-,

1219.

Ilydroxyphenanthrazine, para-, 733.

Hydroxyphenanthridine, 197.

Hydroxyphenonaphtho-xanthone, 1099,
1100.

Hydroxyphenylhydrindone, 1221.

hydrazone, 1221.

Hydroxyphenylhydrocoumarin and its

isomerides, 849.

Hydroxyphenylpyridone, j3/3-dichloro-

a; 449.

Hydroxyphenylpyridonecarboxylic acid,

8/3-dichloro-a-, 448.

Hydroxy piazthiole, para-, 734.

Hydroxypimelic acid, 428.

Hydroxypiperidine, a-, 1485.

Hydroxypropenylamidoxime, 3-tri-

chloro-a-, 321.

Hydroxypropylparadibromobenzoic
acid, 604.

Hydroxy-/3-phthalimidoethyl sulphide,

iS-, 130.

Hydroxypyridine, o-, 208.

Hydroxypyruvic acid, osazone of, 356.

Hydroxyquinoline, 4 : 1-brom-, 354.
4:3: 1-dibrom-, 354.
1-, methohydroxide, 878.
2-, methiodide, inetliochloride, and

methohydroxide, 876.
4 : 3-brom-, 353.

Hydroxyqui nolines, halogen alkyl com-
pounds of, 876.

Hydroxyquinones, 1098.

formation of, from quinones, 45.

Hydrcayquinoxaline, para-, 732.

Hydroxytetiuhydrobenzyldimethyl-
amine, A"*-, 359.

Hydroxytetrahydronaplithoic acid,

brorao-, lactone of, 193.

Hydroxyretramethylenecavboxylie acid,

Trans., 44.

Hydroxy thymoquinone, 1098.

Hydroxy-/3i)8i7i-tribromo-7i-methyl-

julolidine, oj-, 498.

Hydroxyvaleric acid, y-, transformation

of, into its lactone, 1303.

Hydroxyvalerolactone, 958.

Hydroxyxanthones, 504, 1096, 1100.

of the naphthalene and quinoline

series, 1098.

Hyoscine, 1255, 1366, 1498.

composition of, 1498.

Hyoscyamine, existence of, in the

lettuce, Trans., 90.

Hypophosphates, 403.

Hyposantonic acid, 870, 1353.

Hyposantonin, 870.

Hypoxanthine, 220.

I.

Imidazole, 313.

Imidazoles, 1326.

Imidazolone, /u-, 1327.

Imidazolyl mercaptan, fi-, 1328.

methyl sulphide, fi-, 1328.

Imides, substituted, modes of formation
of, 1204.

Imidoacetates, constitution of, 982.

1 midodiazoles, 313.

Imidole, 312.

Imidosulphonamide, Trans., 952.

Imidosulphonates, Trans., 943.

Imidosulphonic acid, Trans., 945.

acids, 700.

Imidothiocarbamates, 465.

Inanition, bile during, 225.

incandescence, Hameless, produced by
coal gas, 768.

Iiidazole-derivatives, 67.

Indigo-blue, products from, 991.

fiidigodisulphonic acid, synthesis of, 69.

Indigo-green, 991.

Indium hydrosulphide, Thans., 134.

Indole, nitroso-, molecular weiglit of,

67.

synthesis of, from tartaric acid and
aniline, 66.

Indoles, substituted, formation of, 1465.

Indothymol, 1311.

Indoxazen, 993.

Indulme-group, 341.

Indulines, 492.

formation of, 1476.

Inositol, thermochemistry, of, 764.

Inulin, thermochemistry of, 764.

Invertebrates, blood of, 648.

lodates, estimation of, in potassium
iodide, 657.

Iodic acid and its salts, 1388.
—— use of, in quantitative ana-

lysis, 1027.

Iodides, estimation of, 527.
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Iodine, action of, on potassium chlor-

ate. Trans., 925.

action of, on potassium sulphite

and thiosulphate, Tbans., 1083.

action of, on sodium hydrogen
sulphite, 681.

and its oxy-acid&, action of, on
hydrogen peroxide, 539.

bromine and chlorine, exchange of,

between inorganic and organic haloid

compounds, 574.

separation of, 1028.

chlorine compounds of, 1387.

detection of bromine and cblorine

in presence of, 1514.

fixation of, by starch, 578.

free, estimation of, 539.

heat of combination of, with mag-
nesium, 762.

solubility of, in chloroform, 769.

f richloride, 1388.

Todochrouiate, 124.

Iodoform, estimation of, 1528.

lodometry, 1514.

lolite, composition of, 793.

Ions, colour of the, 1137.

electromotive activity of the, 671.

Iridium, removal of platinum from,

1285.

Iron, action of carbonic oxide on, 568.

action of chlorine and of bromine
on, 118.

action of nitric acid on, 1278.

action of nitric oxide, on, 1152.

action of water gas on, Proc, 1891,

126.

ammonium sulphates, 943.

and aluminium, estimation of, by
the Glaser method, 755.

estimation of, in the presence

of phosphoric acid, 755.

cast, calorimetric researches on the

condition of silicon and aluminium
in, ]9.

calorimetric estimation of, 240,

1132.
direct estimation of aluminium in,

102.

distribution and condition of, in

barley, 1509.

electrolytic separation of, 917.

estimation of carbon in, 913, 1030.

estimation of, in aluminium, 1131.

estimation of, in phospliates, 536.

estimation of manganese in, 916,

1030, 1514.

estimation of phospliorus in, 528,

529,911.
estimation of sulphur in, 1376.

Hamburger's method tor tlie esti-

mation of small quantities of, 1525.

in bone-black, 1053.

Iron, intake of, by the foetus. 516.—— in the foetal organism, 1502.

in the liver, 1503.
• manganese, and calcium, separation

of, 916.

metallic, estimation of, in ferrum
reductum, 1524.

native, from Caiion Diablo, 947.

occlusion of hydrogen by, 567.

pig, estimation of phosphorus in,

912.

estimation of sulphur in,

382.

precipitation of copper by, 276.

salts, action of alkaline polysulph-
ides on, 537.

utilisation of burnt pyrites in

the preparation of, 1281.

separation of, from cobalt, nickel,

and manganese, 103.

testing, for arsenic, 1030.

volumetric estimation of, 240.

wrought, estimation of slag in,

Trans., 551.

Iron-ores, estimation of phosphorus in,

529,

genesis of, by replacement of

limestone, 126.

of Central Kussia, 689.

of the Marquette district,

Michigan, 794.

Iron. See also Ferric and Ferrous.
Isaldoxime-derivatives, intramolecular

change of, 50.

Isidiomatic compounds, 1366.

Isoamyl alcohol, vapour tension of,

397.

iodide, action of, on trimethyl-
amine, 805.

Isoamylaniliue, 44.

Isoamylbenzene, 985.

Isoamylene, condensation of, with
phenols, 446.

Isoamylguanamine, formation of, 736.

Isoamylparisopropyltoluene, ortho-,

985.

Isoamylthymol, 446.

Isoanemonic acid, 1241.
Isoanemonin, 1241.

Isoanilides, 705.

Isoantipyrine, 635.

Isoapiole, derivatives of, 131 5.

nitrosite, 447.

Isoapoquinine, 82

,

Isoarabic acid, 1180, 1432.

Isobenzaldiphenylmaleide, 486.

Isobenzaldiphenylmaleimidine, 486.

Isobutaldehyde, action of zinc and ethyl
chlorocetate on, 1300.

chlor-, 1292.

Isobutyl alcohol, action of bromine on,

809.
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Isobulyl alcohol, action of chlorine on,

1292.

vapour tension of, 397.

iodide, action of, on trimethjl-

amine, 805.

Jsobutylallylamine, 31.

Isobutylallylplienylearbamide, 31.

Tsobutylallylphenylthiocarbaniide, 31.

Isobutylaraine, chloro- and dicbloro-,

1172.

Isobulylbenzene (b. p. 165-170°), 44.

Isobutylbenzyl orthoxylyl ketone, 338.

Isobuty]bonzy]paratolylcarbamide,1084.

Tsobutyldibenzylcarbamide, 1083.

Isobutylisobutylideneamine, 11 73.

Isobutylparaditolylcarbamide, 1083,

loobutylparisopropyltoluene, ortho-,985.

Isobutylphenylhydrazone, tbionyl-,

1324.

Isobutylpheuylthiocarbamide, symmet-
rical, 702.

Isobiitylpropargylamine, 32.

laobutylpropylamine, 32.

Isobutyric acid, bromo-, action of am-
monia on, 1302.

diplienylhydrazide, 981.

phenylhydrazide, 981.

Isocamphenol, properties of, 199.

Isocamphor, 199.

Isocarbostyril, 882.

Isocarbostyrilcarboxylic acid, 882, 970.

Tsocinchonidinesidphonic acid, 514.

Tsocinehonine, 222.

Tsocincbo.iinesulphonic acid, 515.

Tsoconchininesulphonic acid, 514.

Isocoumarincarboxylic acid, 970.

Isocrotonaldehyde, presence of, in a
brandy, 810.

Isocrotonic acid, derivatives of, 295.

oxidation of, 957.

Isocyanates, aromatic, 832.

Isocyanides, refractive powers of, 757.

Isocyanoparatolyl dichloride, 1442.

Isocyanophenyl dichloride, 1439.

Isocyanorthotolyl chloride, 1441.

Tsodehydrocholal, 741.

chloro-, 741.

Iso-jQ-dichlorhydrin metahydroxy-
benzoate, 471.

Isodiliydroxy butyric acid, 958.

Isodihydroxycaproic acid, salts of, 959.

Isodissociation, laws of, 3.

Isoerucic acid, 812.

Isopthenyldiamido^oluene, derivatives

of, 838.

Isoeug<-nol and its derivatives, 45.

Isofenchonoxime, /3-, 1237.

Isohexeric acid, 958.

Isohydrotannic acid, 182.

Isohydroxycaprolactone, 959.

Isohyposantonic acid, 870.

Isohyposantonin, 870,

Tsomalic acid, 824.

Isomaltose, 1293.

Isoraanijostin, 206.

Isomerism, special case of, 10G7.

Isomethylpffionol, 846.

Isomorphous mixtures, freezing point of,

396.

Isonaphthazarin, 494, 720.

Isonipecotinic acid, 14S6.

Isonitroso-compounds, action of sulph-
urous acid on, 475.

Isoparaxylalphthalide, 474.

Isoparaxylalphthalimidine, 474.

Isophthalamidine nitrite, 53.

Isophthalic acid, asymmetrical amido-
1464.

bromo-, 337.

parachloro-, 1201.

Isoprene, spontaneous conversion of,

into caoutchouc, 1482.

Isopropane, nitro-, action of methyl
iodide and chloroform on, 1290.

Isopropyl .alcohol, action of bromine on,

809.

and sodium, thermochemistry
of, 674.

properties of, 691.

sodium thiosulphate, 1418.

Isopropylacetothienoiie, ,B-, 442.

Isopropylbenzene, action of aluminium
chloride on, 1309.

Isopropylbenzophenone and its oximes,

489.

Isopropylcoumarin, a-, derivatives of,

330.
*

Isopropyleneparamidophenol, 1451.

Isopropylmalic acid, 428.

Isopropylphthalimide, 158.

Isopropylpropiothienone, jS-, 443.

Isopropylthiocoumarin, 330.

Isopropylthiophen, jS-, 442.

mercuric chloride, /S-, 829.

IsopropyK-.ric^rballylic acid, 42.

Isoquinine, 82.

Isoquininesulphonic acid, 514.

Isoquinoline methiodide, oxidation of,

730.

preparation of, from naphthalene,
882.

pyrogenic synthesis of, 730.

sulphonation of, 876.

Isosaccharin, specific rotatory power of,

1421.

Isosafrole, action of nitrous acid on,

1198.

action of potash and methyl alcohol

on, 972.

nitrosite, 447.

oxidation of. 310, 328.

the oxymethylene group in, 972.

Isosafroledioxime peroxide, 1198.

Isosantinic acid, 872.
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TsostTTcTiTnc acid, isonitroso-, 1012,

Isosuccinic acid, broino-, action of alco-

holic potash on, 1305.

thermocliemistry of, 1140.

Isosuccinimide, alkjl derivatiA'es of, 701.

Isoterpene from the resin of Pinus ahies,

625.

Isothermal curves for carbonic anhydr-
ide, 3.

Isotliermals, change of the empirical

and theoretical, of mixtures of two
substances with the temperature, 259.

Isovaleric acid, a-bromo-, 427.

Isovaleridenetoiuidine, 1194.

Isoxazoles, 506.

Jacobsite from Sweden, 1404.

Julole, 496, 883.

Julole-violet, 498.

Julole-violet-base, 499.

Julolidine, 1492.

K.

Kamacite from the "Welland meteoric
iron, 24

Karnes, relation between truffles and,

654.

Kaolin, estimation of, in arable soils,

1026.

from Colorado, 1406.

in arable soil, 1026.

Knrlsbad salts, analysis of, 659.

Keto-7i-benzoxyjii]oline, <?]-, 884,

Keto--yrchloroiuloline, ay, 884.

Ketodimethyldihydroquinoxaline, 1108.

Keto-^i-ethyl-7,-metliyliuloline, ay, and
its bromo- and nitro-derivatives, 883.

Ketohvdroxyhydrindenecarboxylamide,
dich'loro-, 859.

Keto-7i-hydroxyjuloline, ay, 884,

Ketomethylbonzjldihydroquinoxaline,
1108.

Ketomethylethyldihydroquinoxaline,
1108.

Keto-7i-methvljulolidine, o,-, 497.

Ketomethyljiiloline, dyes obtained from,

498.

oxidation and reduction of, 496.

Ketomethylphenyldihydrophenoquin-
oxaline, 1108.

Ketones, action of paramidodimethyl-
aniline on, 854.

—— action of potassium cyanide on
halogen do'ivatives of, 324.

action of sodium on, 169.

aromatic alkyl, and their oximes,

985.

Ketones, aromatic, metallic compounds
of, 1205.

nitro-, preparation of, 1459.

bromo-, formation of, by the action

of bromine on the alcohols of the
ethyl series, 809.

colour reaction of, witli aromatic
nitro-compounds, 1263.

compounds of, wdth mercuric
chloride, 828.

condensation of chloral with,

694.—— fatty, action of chlorine on, 424,
810.

mixed, oxidation of, 35.

of the quinoline series, 1488.

physiological action of, 1506.
sodium nitroprusside as a reagent

for, 924.

unsaturated y-, action of phenyl-
hydrazine on, 995.

Ketonic acids, oximes of, 327.

Ketonic compounds, magnetic rotation

of, Trans., 800.

Ketonic oxygen, estimation of, 546,
1530.

substitution of the azo-group
for, 451.

Keto-/3i-nitroso-7i-hydroxyjuloline, op,

884.

Ketophenyl-7-piperidone, pentachloro-
a-, 449.

Ketoquinazolines, new synthesis of,

1495.

Ketoximes, aromatic alky], 1200.

influence of substituting

radicles on the configuration of, 487.

configuration of^ 426.

Ketoximic acids, 7-, configuration of,

1202.

Kidney disease, excretion of nitrogen in,

743, 1504.

Knoxyillite, 1407.

Kuromoji oil, 1480.

Kyaphcnine, formation and preparation
of, 1183.

L.

Lactic acid, action of the bacillus of
malignant oedema on, 91.

formation of, in the organ-
ism, 517, 1112,

inactive, resolution of, by
Penicillium (flaucum, 297,

resolution of, into its optically

active components, Tbans., 754.

Lactocrite, 550.

Lactones, 812, 956.

and hydroxy-ncids, reciprocal

transformations of, 1303,
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Lactonic acids, 812, 956.

Lactose, acetyl-derivatives of, 948.

optically different modification of,

948.

Lapachic acid, bromo-, Paterno's,

Trans., 638.

constitution of, Teans.,
611.

Lapacliol, constitution of, Teans., 611.

Lapaclione, a-, Trans., 685.

Lapaclione, fi-, 'Ieans., 626.

bromo-, Trans., 638.

Lard, detection of vegetable oils in,

1133.

Lard-oil, iodine number of, by Hubl's
method, 664.

Latex of Fi'cus carica, 653.

Lathi/rus, analyses of, 522.

Laurel, oil of, 722.

Laurie acid, action of bromine on,

696.

Lautarite, 124.

Lavender, oil of, 868, 1235, 1347.
Lavendol, 868.

Law of Van't HofT, applicability of

Planck's proof to the, 935.

Layers, formation of, in solutions of

salts in mixtures of water and organic

liquids, 1146.

Lead, action of nitric acid on, 410,

1403.

action of nitric oxide on, 1151.

and bismuth, separation of, by
means of bromine vapour, 540, 549.

and silver, separation of, 1522.

bromosulphide, 685.

chlorosulphide, 685.

chromate, 567.

basic, 567.
• dioxide, electrical conductivity of,

672.

double halogen salts of, 779.

electrolytic detection of, 541.

estimation of, 539, 1522.

hydrogen imidosulphonate,
Teans., 970.

imidosulphonate. Trans., 969.

five-eighths oxy-. Trans.,
978.

• hemihydroxy-. Trans., 970.

lowering of the freezing point of

cadmium by, Trans., 903.

lowering of the freezing point of,

when alloyed with other metals.

Trans., 888, 904.

magnesium bromide, 566.
• new oxyiodide of, 1280.

nitride, 112.

occlusion of hydrogen by, 942.

potassium bromide, 779.

iodide, equilibrium of, with
its aqueous solution, 560.

Load potassium iodides, 779.
separation of bismuth from,

385.

silver, and zinc, separation of, in

galena and blende, 1378.
sulphate, analysis of, 1522.

crystalline, 1399.
tin, bismuth, and cadmium, separ-

ation of, 754.

volumetric estimation of, 1375.
Lead-gold alloy, analysis of, Trans.,

912.

Lead -potassium alloy, 773.
Lead -sodium alloy, 773.

Lead-thallium alloy, analyses of. Trans.,
914.

Leaves, compounds containing chloro-

phyll in, 746.

etiolated, acquisition of green
colour and growth of, 520.

effect of light on, 521.

green and etiolated, amount of

proteids in, 520.

of the apple tree, analyses of,

1372.

young, absence of oxalates in,

651.

Lecture experiment, burning sulphur in

oxygen, 679.

combination of electrolytic

gas, 562.

diffusion of gases, 562.

dissociation of phosphonium
bromide, 401.

effusion of gases, 1150.

occlusion of hydrogen by-

palladium, 563.

to illustrate the phenomena
of coal dust explosions. Trans.,
414.

Leguminosee, composition of, 521.

source of the nitrogen of, 367,

378.

Lemon oil, crystalline products from,
349.

reaction of, with mercurous
salts, 386.

Lemons, Californian, analyses of, 1511.

Lepidone-violet, 499.

base, 499.

Lettuce, cooked, composition of, Trans.,
227.

existence of hyoscyamine in.

Trans., 90.

Leuca-mic patients, peptones in the

blood and organs of, 519.

Leucite, artificial reproduction of,

1161.

Leucoma.ne, a new, 1367.

Level for gas analysis, 400.

Levulinic acid, action of iodic acid on,

1179.
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Leviilinic acid, condensation of, with
aldehydes, 147.

condensation of, with furfur-

aklehjde, 442.

isonitroso-, 1074.
• magnetic rotation of, Tkans.,

800.

phenylhvdrazonehjdrazide
of, 436.

oxiuie, 1202.

Levulinicphenylhydrazoneazobenzene,
436.

Levulose, cane-sugar, and invert-sugar,

examination of, 248.

Licareol, 1236.

Licarcone, 1236.

Licari kanali, essential oil of, 1236.
Light, action of, on oxyhjdrogen gas,

939.

action of, on ruthenium peroxide,

282.

action of, on silver chloride, 775

;

Tkans., 728.

effect of, on etiolated leaves, 521.

Light-intensity, measurement of, 253.

Lignin, 802.

Lignite tar, 1075.

Lignocellulose, reaction of, with ferric

ferricjanide, 1421.

Lignocelluloses, 693.

constitution of, 129.

Lime, action of, as a manure, with
especial regard to paddy fields, 93.

action of, on heavy loams, 523.

Lijne-seed, oil of, 92.

Limettin, TeAxs., 344.

action of hydrating agents on,

Tkans., 351.

action of hydriodic acid on, Trais s,,

350.

dibromo-, Traxs., 348.

nitro-, Trans., 350.

oxidation of. Trams., 346, 349.

trichloro-. Trans., 349.

Limonene nitrosochlorides, 1349.

Limouenenitrolanilide, hydrochloro-,

1349.

Limonenenitrolanilides, 13 48.

nitroso-, 1348.

Limonenenitrolbenzylamine, hvdro-
chloro, 1349.

Limonene-series, isomerism in the,

1348.

Limonite in Texas, 1405.

Linalool, 868, 1347.

Linamarin, 502.

Lindera sericea, oil of, 1480.

Linseed, sugar irom, 1293.

Liquids, application of capillary pheno-
mena to the analysis of, 236.

calculation of the speciilc heat- of,

2.

VOL. LXIl.

Liquids, heat of dissolution of gases in,

1042.

mixed, critical temperatures of,

262.

molecular weights of, as evinced
by their boiling points, 107.

organic, as solvents for metallic

salts, 558.

relations between compressibility

and indices of refraction of, 669.

specific heat of, at temperatures
above the boiling point, 761.

temperatures of saturated vapours
of various, under the same pressure,

1143.

viscosity of, 1143.

Lithium bromate, 1275.

chloride, boiling points of solutions

of. Trans., 341.

copper chloride, 118.

double chlorides of, witli metals of

the magnesium group, 1275.

hypophosphate, 403.

nitride, 565.

stannibromide, 121.

Liver, horse's, cystin and xanthine in

the, 516.

iron in the, 1503.

Live-weight, influence of various salts

on, 647.

Loam, heavy, fertility of, increased bv
lime, 523.

Lotus corniculatus and L. tdiginosus,

composition of, 522.

Lubricating oils, rapid determination of

the composition of, 665.

Luminosity of coal-gas flames, Tbans.,
322.

Lungs, influence of oxygen on the sepa-

ration of carbonic anhydride in the,

1369.

Lupanine, the alkaloid of the blue
lupine, 223.

Lupeose, 1171.

Lupins, yellow, assimilation of free

nitrogen by, 371, 372, 374.

Lupinus albus, alkaloids of, 892.

Luteocobalt diaminechromium thiocvan-

ate, 1001.

Lutidine, 2 : 6-, action of benzaldehyde
on, 1360.

Lutidinic acid, 75.

Lycium harharum, alkalo'ids of, 232.

Lifcopudium saururus, alkaloids from,
'894.

Lysine, 1500.

M.

Magdula-red, solutions of, Trans., 160,

163.

5 r
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Magnesium acetate, action of magnesium
oxide and lead oxide on, 1178.

action of chlorine and of bromine
on, 118.

action of liydrogen peroxide
and of water saturated with carbonic

anhydride on, 17.

action of nitric acid on, 1403.

action of, on ammonia, 409.

action of, on chlorides, 776.

chloride, boiling points of solutions

of, Trans., 341.

estimation of, in guncotton, 1520.

heats of combination of bromine
and iodine with, 762.

hypophosphate, 404.

lead bromide, 566.

lowering of the freezing point of

lead by, Teans., 904.

manganese chloride and bromide,
781.

nitride, 409.

orthoborate, 404.

oxide, action of hydrogen peroxide

on, 1278.

permolybdate, 1160.

stannibromide, 121.

Magnetic rotation of compounds sup-

posed to contain acetyl, or to be of

ketonic origin. Trans., 800.

of dissolved salts, Proc,
1892, 12.

Magnetism and atomic weight, 672.

ot organic compounds, 672.

Maize, proteids of, 379, 746, 749.

Maize-fibrin, 749.

Maize-myosin, 747.

Maize-vitellin, 747.

MaleTc acid, complete transformation of

fumaric acid into, 1306.

thermochemistry of, 1041.

transformation of, into fum-
aric acid, 297, 1305.

anliydride, preparation of, 963.

Malic acid, new syntliesis of, 429.

separation of, from citric,

succinic, and tartaric acids, 1531.

thermochemistry of, 260.

diphenylliydrazine, action of carb-

onyl chloride on, 511.

Malonamide, diamido-, 40.

imido-, 40.

Malondianilide, 1072.

Malonic acid, dibromo-, 1140.

halogen derivatives of, 39.

Maltose, action of alkaline mercuric
cyanide on, 1032.

estimation of, in beer -and beer

wort, 248.

hydrate, disappearance of the
multirotation of, in ammoniacal solu-

tion, 1419.

Maltose, thermochemistry of, 761-.

Mammals, formation of uric acid in the

blood of, 1257.

Mandelamide, 1203.

Mandelic acid and its nitrile, 1088.

prepai'ation of the amide,
anilide, and plienylhydrazide of, 473.

Mandelic-'^'-tropeine, 891

.

Manganese, action of carbonic oxide on,

568.

action of nitric acid on, 1403.

and zinc, separation of, 384.

calcium, and iron, separation of,

916.

compounds, 1052,

double halogen salts of, 780.

estimation of, by the chlorate

method, 1132.

estimation of, in iron and steel,

816, 1030, 1524.

estimation of, in its ores and alloys,

536.

estimation of, in slags and oi*es,

385.

hydroxide from the Euganeen,
Italy,' 689.

separation of iron from, 103.

separation of nickel and cobalt

from, 240.

separation of zinc from, 5^7.

sodium metaphosphate, 1053.

tetrachloride, 19.

hypothetical, 687.

Manganese-ores, estimation of cobalt in,

917.

Manganese-spar from Arzberg, 1406.

from Scharfenberg, 1406.

Manganic hydrogen pyrophosphate,

1052.

potassium pyrophosphate, 10.i2.

Manganophyll from Harstigen Mine,
Sweden, 1411.

Manganous oxide, action of nitric oxide

on, 1152.

chloride, 780.

Mangostin, 205.

Mannitol, a pure fermentation of.

Trans., 254.

and boric acid, freezing points of

aqueous solutions of, 263.

fermentation of, with SaciUus-

ethaceticus, Teans., 432.

monosodium, 800.

nitrate, action of alkaline solutions

on, 692.

occurrence of, in the fruit of the

cherry laurel, 9U8.
• thermochemistry of, 764.

Mannose, detection of, in vegetable pro-

ducts, 250.

Manure, action of lime as a, Avith espe-

cial regard to paddy fields, 93.
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Manure, farmyard, fermentations of,

1123.

value of animal ..ehris as nitro-

genous, 96.

Manures, nitrogenous, preservatives for,

378.

Margarin, detection of, in butter, 1034.
estimation of fat in, 392.

Martite from Brazil, 1055.
Masrite, Trans., 494,

Masrium, Trans., 494.

Meat, raw and boiled, digestibility of,

1367.

Mechanical theory of heat, recent de-

velopments of, 395.

Medicago, analyses of different species

of, 522.

Medicagol, 746.

Meionite, Vesuvian, formula of, 417.

Meldometer, 414.

Melicitose, thermochemistry of, 764.

Melilite, composition of, 1410.

formation of, during the burning
of Portland cement, 416.

Melilite-bearingrock from Canada, 1058.

Melilotus alba and Jf. officinalis, com-
position of, 522.

Melitose, thermochemistry of, 764.

Melting point, depression of, by phenol,

556.

of minerals, determination
of, 414.

Melting points of mixtures, 1139.

Membranes, precipitated, permeability
of, 1383.

Menthene, 866, 1479.

constitution of, 624.

nitrosochloride, 1479.

preparation of, 623.

Menthodicarboxylic acid, 202.

Menthol and its derivatives, 866.

constitution of, 624, 625.

conversion of, into cymene, 200.

Menthouaphthene, 866.

Menthone and its derivatives, 867.

Menthyl ethyl ether, 200, 348.

Menthylamine, 500, 723.

Menyanthes trifoliata, constituents of,

1262.

Menyanthin, 1262.
Menyanthol, 1262.

Mercapturic acids, oxidation products

of, 1U90.

Mercurammonium compounds, 276.

Mercuric cadmium cyanide, Teans., 687.

chloride, boiling points of solutions

of, Teans., 340.

solubility of, in various

organic liquids, 558.

cyanide, action of aluminium and
of nickel, &c., on, dissolved ia water
and in organic solvents, 797.

Mercuric cyanide, action of ammonia
on, 575.

boiling points of solutions of,

Teans., 340.

disodium imidosulphonate, Teans.,
980.

fulminate, action of chlorine on, 26.

constitution of, 25.

thiocyanate, double salts of, with
other thiocyanates, 10.

zinc cyanide, Teans., QQQ.
Mercurioanilido-componnds, 1448.
Mercuriophenylamine, 1448.
Mercurosammonium compounds, so-

called, 685.

Mercurous hypochlorosulphite, 780.
nitride, 112.—— oxide, action of sulphur on, 770.
permolybdate, 1160.

salts, action of ammonia on, 686.

action of hydrogen cyanide
on, 1416.

Mercury, action of nitric acid on, 1403.
adhesion of, to glass in presence of

halogens. Trans., 452.

compounds of acetylene, Peoc
,

1892, 110.

dihydrogen imidosulphonate,
Teans., 977.

electrolytic separation of, 239, 541

,

920.

electrolytic separation of, from
copper, 239.

electrolytic separation of, from
osmium, 920.

hydrosulphides, Teans., 123.

imidosulphonates, Teans., 976.
constitution of, TitANS., 985.

lowering of the freezing point of
bismuth by. Trans., 897.

lowering of the freezing point of
cadmium by, Teans., 903.

lowering of the freezing point of
lead by, Trans., 910.

pliosphide, 1398.

potassium imidosulphonate,TKan s.

976.

separation of, from arsenic, phos-
phoric, and nitric acids, and from
chlorine and sodium, 530.

sodium imidosulphonates, Teans.,
980.

sulphide, colloidal solutions of,

Teans., 138.

volumetric estimation of, 663

;

Trans., 364.

Mesaconic acid, conversion of, into its

isomerides by soda, 297.

Mesitylene, derivatives of, 329.

fiuoro-, 968.

iodo-, 967.

Mesitylglycollie acid, 329.
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Mesifcylglycollic chloralide, 329.

Mesitylglyoxylic acid, salts of, 329,

Mesoxaldehyde, symmetrical bisplienyl-

liydrazone of, 162.

Mesoxanilide, 1439.

alcoholate, 1439.
hydrate, 1440.

iraidochloride, 1439.

Mesoxanilidephenylhydrazone, 1439.

Mesoxatoluidide hydrate, 1442.

Metabolism of pigs fed on corn cockle,

1018.

Metallic chlorides, action of magnesium
on, 777.

films, colours and absorjation

spectra of, 1037.

oxides, action of sulphur and water
on, 770.

Metals, action of nitric oxide on, 1151,
1390.

action of, on salts dissolved in

organic liquids, 797.

and nitric acid, reaction between,
1402.

direct combination of chlorine

with, 118, 401.

direct combination of chlorine and
bromine with, 118.

electrical behaviour of, in salt

solutions, 393.

electrical A^olatility of, 1037.

electrolytic estimation of, 1521.

eh ctrolytic estimation of, as amal-
gams, 753.

heavy, volumetric estimation of,

1521.

nitro-, 1390.

transportation of solids in a

vacuum by the vapours of, 1380.

Metapectic acid, 291.

Metaphosphates, 1045.

Meteoric iron, discovery of diamonds in,

284.

from Colfax Township, North
Carolina, 1059.

from Maryland, 794.

Welland, kaiuicite, tronite,

and plessite from, 24.

Meteorite from Kansas, 795.

of Jelica, 795.

of Ljungby, 1060.

of Misshof, in Kurland, Eussia,

1059.

the Tonganoxie, 284.

Meteorites from Atacama, Chili, 1413.

new, 1413.
• of Turgaisk, 418.

Methane, absorption coefficient of, in

water and in alcohol, 1044.

action of heat on, Teans., 328.

flame, experiments on, Trans.,
310.

Methane, iodonitro-,preparationof , 1415.

Methaneazobenzene, iodonitro-, 1416.

Methaneazotoluene, iodonitro-, 1416.

Methenylamidoximeacethydroxamic
acid, 139.

Methenylnaphthaleneamidine, 1496.

Methoxyacetophenone, ortho-. 845.

Methoxyacetophenonecarboxylic acid,

1231.

Methoxybenzhydrylamine, para-, 338.

Methoxybenzophenone, para-, chloride^

339.

hydrazones of, 340, 598.

Methoxybenzophenone-j8-naphthyl-
amine, para-, 339.

Methoxybenzophenoneparamidobenzoic-
acid, para-, 340.

Methoxybenzophenoneparatoluidine,
para-, 339.

Methoxybenzoylacetic acid, ortho-, 844..

Methoxybenzylideneortharaidophenol,
1451.

Methoxybenzylideneparamidophenol,
1451.

Methoxyeresol, 447.

Methoxydiazobenzenesulphonic acid,,

para-, 1081.

Methoxyethvlbenzoic acid, orthochloro-

nitro-, 1231.

Methoxyjulolidine, para-, 1492.

Methoxyorthohydi-oxyacetophenone,
para-, 59.

Methoxyquinine methiodide, 1363.

Methoxyparahydroxybenzophenylhydr-
azone, ortho-, 317.

Methoxyphenyldimethylpyrazolone,
para-, 1082.

Methoxyphenvlhydrazine, para-, 1082.

Metlioxyphenylhvdrazinesulphonic acid ,,

salts of, 1081.
"

Methoxyphenyloximidoacetic acid,.

para-, 328.

Methoxyphenylphenylpyrazolone,
ortho-, 844.

Methoxypyridine, a-, 209.

Methyl acetoneoxalate, magnetic rota-

tion of, Teans., 822, 853.

acetophenoneoxalate, magnetic
rotation of, Teaks., 833, 863.

alcohol, vapour tension of, 397.

alloethyl camphorate, ortho-, 1102.

o-amidoj)ropionate hydrochloride,.

453.

apionylglyoxylate, 328.

azometliylenecarboxylate, 452.

benzeneazocamphocarbox^date,
1344.

benzenesulphonate, 1220.

bromobenzenesulphonate (para-)^

1220.

bromotetramethylenecarboxylate,

Teins., 43.
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Methyl butyl ether, 27.

ketone, oxidation of, 36.

campliocarboxylates, 1342.

eamphorate, 1346.

carboxymethylaeetoacetate, 1070.
chlorobenzenesulphonate (para-),

1220.

cuitiaroketone (ortho-), 169.

a-diazopropionate, 452.

dicarboxyglutarate, 1040.

tlierniocliemistry of, 1041.
dioxymetbylenephenylglyoxylate,

327.

dioxymethylenephenyloximido-
acetate, 327.

diphenyl tricyanide, formation of,

1184.

etliyl ketone, action of chlorine on,

425.

ketoxime, action of phos-
phoric chloride on, 426.

sulphide, preparation of,

1422.

hexyl ketone, isonitroso-, 971.
1 normal, 293.

ketoxime, 427.

hydrogen camj)horate, 1346.

alio-. Trans., 1093.

crystallography of,

Trans., 1094.

ortho-, 1102 ; Trans.,
1088.

crystallography of,

Trans., 1088.

camphorates, action of phenyl-
carbimide on, 1347.

phtbalate, dissociation con-

stant of. Trans,, 717.

preparation of, 1204.

succinate, dissociation con-

stant of. Trans., 716.
" bydroxycinnamyl ketone (ortho-)

and its derivatives, 169.

a-hydroxypropionate, nitro-deri-

vatives of, 583.

imidomethylphenylthiocarbamate,
466.

imidophenylthiocai'bamatc, 465.

isoamyl ketone, oxidation of, 36.

isobutyl ketone, 36.

isopropyl ketoxime, action of plios-

phoric chloride on, 427.

licaryl ether, 1236.

mesitylenecarboxylate, 329, 715.

methylcamphocarboxylatc, 1344.

methylimidomethylphenyltbio-
carbamate, 466.

methylphenyldithiocarbamate,466.
methylphenyltliiocarbamate, 466.

morphine carbonate, 638.
——— o-naphthalenesulphonate.. 1220.

jS-naphthalenesulphonate, 1220.

Methyl naphthjl ketones, action of phos-

phoric chloride on, 465.
/3-naplithylsulphinate, 623.

naphthylsulplioneformate, 623.

opianates, normal and pseudo-,
1209.

phenylamidoacetate, 468.

phenylcarbaraate, nitration of, 711.

phenylimidomethylphenylthio-
carbamate, 466.

phenvlmethyltriazolecarboxylate,

638.

propyl ether, 27.

ketone, hepatchloro-, 1463.

hexachloro-, 1462.

o-pyridyllactate, 76.

salts of abnormal structure, 1208.

tetrachloro-a-hydroxyhydrindene-
earboxylate, 858.

tetrahydroquinolinecarboxylate,

355.

trimethylenetetracarboxylate

(1:1:2:2-), 1040.

Methylacetylacetone, magnetic rotation

of. Trans., 813, 842, 848.

refractive and dispersive powers
of, Trans., 850, 852.

Methylacefcylacetonitrile, 810.

Methylacetylcarbinol, 810.

Methylacetylcarbinyl acetate andbutyr-
ate, 810.

Methyl-/3-acetylquinoline, a-, 1107.

Methylacridone, 881.

Methylalloxazine, 70.

Methylamidocrotonanilide, 965.

Methylamidocrotonanilide, l3-, 708, 1106.
Methylamidoparadiketohexene, penta-

chloro-, 449.

Methylamine hydrogen diaminechrom-
ium thiocyanate, 1000.

malate, action of heat on, 820.

platinothiocyanate, 286.

Methylarecaidine, 739.

Methylbenzenes, condensation of, with
allyl alcohol, 156.

Methylbenzylamine, 65.

Methylbenzylmetaxylidine, 1320.

Methylbenzylorthotoluidine, 313.

Methyl-/ii-benzyloxazoline, jS-, 214.

Methylbergaptic acid, 71.

Methylbromophenyldibromopyrazolone,
1246.

Methylcamphor, 1343.

Methylcarbazacridine, 343.

Methylchlorostilbene, 1224.

Metliyl-/i-cinnamenyloxazolinc, /8-, 215.

Mcthylcoumaroxime, a-, 330.

Methylcrotonanilide, ;3-, derivatives of,

1106.

Methyldeoxybenzoinorthocarboxylic
acid, para-, 473.

Methyldeoxystrychnine, 1014.
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Methyldiphenylformamidine, 707.

Methyldipyridyls, 75.

Methyldithiobiuret, a-, 703.

Methylene iodide, action of, on diethyl

malonate, 1304.

action of silver nitrite on,

1415.

refractive power of, at

different temperatures, Trahs.,

296.

iodo-, reaction of, with silver

nitrate, 575.

Methylenecarbazole, 1466.

Methylenecinclionic acid, 1489.

Metliylenecinclioxinic acid, 1490.

Methylenediacetamide, 579.

Methylenedibenzamide, 467, 580.

Methylenedigallic acid, 856.

Methylene-3 : 4-dihydroxybenzyl glycol,

47, 310.

Methylenedimetanitraniline, 1450.

Methylenediditrodibenzamide, 467.

Methylenediorthonitraniline, 145i '.

Methylenediorthotoluylamide, 467.

Methylenediparanitraniline, 1450.

Methylenediparatokiylaniide, 467.

Methylenedipyrogallol, 856.

Methylenediresorcinol, 856.

Methylenediresorcylic acid, 856.

Methylenedisaiicylic acid, 855.

condensation of, with j8-

resorcylic acid, with gallic acid, and
with phenol, 857.

Methylenedithioacetamide, 580.

Methylenedi-a-toluylamide, 467.

Methylenehydroxyquinolinivini, 878-

Methylenephthalyl, nitro-, 1231.

Methylethylacraldehyde, action of sulph-

uric acid on, 951.

Methylethylbenzene, metadiamidopara-,

606.

Methylethylbronmzolone, 79.

Methylethylhydroxyquinoline, 79.

Methylethylisoxazole, amido-, 79.

Methylethylpiperidylalkine [2 : 5-], 1358.

Methylethylpyridylalkine [2 : 5-], de-

rivatives of, 1358.

Methvlethylsulphine, preparation of,

1522.

Methyleugenol, glycol from, 310.

Methylfenchylamine, 1239.

Methylfumaramic acid, 821.

Methylfumarimide, 821.

Methylfurfurylthiocarbamide, 43.

Methylglutaric acid, )8-, 41.

Methylglyoxaline, action of ethyl chlor-

acetate on, 1493.

Methylglyoximecarboxylic acids, disso-

ciation constants of, 1268.

Methylguvacine, 740.

Methylhexahydronicotinic acid, 74(J.

Methylhexylcarbin cyanide, 132.

Methylhexylethylene, )3-, 132.

Methylhydantoin, 7-, 828.

Methylhydratropic acid, para-, 605.

metadiamido-, 606.

metadinitro-, 606.

Methylhydrazimethylenecarboxylie acid,

ammonium salt of, 452.

Methylhydrindone, ortho-, 1221.

phenylhydrazone, 1221.

Methylhydrobergaptic acid, 72.

Methylhydrocinnamic acid, ortho-, 1221.

acids, condensation of, to the cor-

responding methylhydrindones, 1221.

Methylhydrocotoin, action of phos-
phoric chloride on, 1314.

Methylhydrohydrastinine, bromo-, 223.

Methylhydroxy-7-acetoxime-^-iso-
nitrosoamidovaleric acid, ^-, lactam
of, 326.

Methylhydroxy-7-cyanacetobutyro-
nitrile, j8-, 325.

Methylhydroxylamine, 1067.

Methylhydroxyphthalanil, a-, 608.

Methylhydroxyphthalanilic acid, a-,

608.

Methylhydroxypyrimidinecarboxylic
acid, 1008.

Methylhydroxytoluquinoxaline, 1359.

Methylindole, a-, action of methyl
iodide on, 614.

Methylisobutvlthiocarbamide, symme-
trical, 702.*^

Methylisoeugenol, glycol from, 311.

nitrosite of, 447.

Methylisoform-a-naphthalide, 705.

Methylisoformoparatoluidide, 708.

Methylisoformorthotoluidide, 707.

Methylisoglyceric acid, /3-, 296.

Methylisoglycidic acid, j8-, 296.

Methylisoxazole, a-, .1073.

Methylisoxazole, 7-, 1073.

Methyljulolidine, 71-, 498.

Methyllepidone, dyes obtained from, 498.

MethylmaHc acid, /3-, 589, 963.

Methylmalonic acid, thermochemistry
of, 1140.

Methylmetanitroformanilide, 706.

Methylraetanitroisoformanilide, 706.

Methyl-/*-metanitrophenyloxazoline, )8-,

214.

Methylmethenvlnaphthaleneamidine,
1496.

Methylnaphthalene, a-, chloro-, 494.

nitro-, 494.

trichloro-, 493.

Methylnaphthalene, )3-, chloro-, 491.

chloro-derivatives of, 493.

Methylnaphthalenes, o- and /8-, 492.

action of chlorine and of nitric acid

on, 493.

Methylnaphthaloxazine, 70.

Methyl-a-naphthindole, 3'-, 1179.
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Methylnonylacetylene, 1164.
Methyloenanthaldoxime, 1436.
Methylorthocumaryl alcohol, 169.

Methylorthophenylenediaraine, 1475.
Methyloxymethylenetribromopyro-

gallol, 311.

Metliyl-a-oxy-/3-methylhydroquinoxal-
ine, nieta-, 1359.

Methylparaphenylglycoluric acid, 828.
Methylparethyltoluene, meta-, 985.
Methylpentadeeylacetyleue, 1163.
Methylphenanthridine, ortho- 198.
Methylphenantlindine, para-, 197.
Methylphenanthroline, 729.

IVletliylphenyldihydroquinazoline, 81.

Methylphenyldiliydroxyglutaric acid,

1471.

Methylphenylenetlienylamidine, 1475.
Methylphenylhydrazone, thionyl-, 1324.
Metliyl-2'-phenylindole, 1-, 1465.
Methyl-2'-phenylindole, 3-, 1466.

Methylphenylketodihydroquinazoline,
81.

Methylphenylpyrazolone and its deriva-

tives, 1245.

Metliylphenylpyrazolonesulplionic acid,

1245.

chloride, dichloro-, 1246.

Methylphenyltetrahydroquinazoline,
81.

M(5thylphthalic acid, 1221-.

«-, 607.

anhydride, 1221.
Methylphthalide, dichloronitro-, 1231.
MethylphthaJimide, 1221.

a-, 607.

Methyli^hthalodiamide, a-, 607.

Methylpipecolylalkine, 1-, 1245.
Methylpiperidine, ^8-, derivatives of,

629.

Methylpropylacetic acid, preparation of,

from ethyl acetoacetate and from di-

ethyl malonate, 581.

solubility of salts of,

581.

Methylpropjlketoxime, action of phos-
phoric chloride on, 427.

Methylprotocotoin, 63.

action of phosphoric chloride on,

1314.

Methyl-a-pyridone, 209.

Methyl-7-pyridone, o/3j3-trichloro-, 450.

Methyl-7-pyridonecarl30xylic acid, 0/3/3-

trichloro-, 450.

Methylpyrrodiazole, 636.

Methylquinidine, 1250.

Methylquinine, preparation of, 222.

Metbylquinoline, auiidocliloro-, 728.

quinone oximes, 727, 728, 729.

Methylqiiinolines, amido-, 727, 728.

derivatives of, 726.

nitro-, 727, 728.

Methylquinolone, bromo- and nitro-

derivatives of, 879, 880, 881.

Methylsaccharin, 1092.

Metbylstrychnic acid, 1012.

Methylsuccinic acid, thermochemistry
of, 1140.

Methylsulphoneorthamidobenzamide,
335.

Methylsynglyoximecarboxvlic acid,

1176.

Methylsynketoximeproj)ionic acid,

1202.

Methyl-A2-tetrahydro-2-hydroxyethyl-
pyridine, 1-, 1244.

Metbyltetrahydroketoquinoxaline, 887.

Methyltetrahydroketotoluquiuoxalino,

887.

Methyltetrahydronicotinic acid, 740.

Methyl-A'^-tetrahydropicoline, 1-, 1243.

Methylthiobiuret, a-, 703.

Methylthiocarbamide, polymeric, 798.

Methylthiocarbimide, compound of,

with aldehyde-ammonia, Teaks.,
517.

Methylthiocoumarin, a-, 329.

Methylthiohydantoin, 151.

Methylthiophen, dibromo-j3-, 830.

mercuric chloride, a-, 829.

Methylthiophen-a-carboxylic acid, i8-,

830.

Methylthiophensynaldoxime, 1435.

Methyltolualloxazine, 70.

Methyltribromothiophens, oxidation of,

302.

Methyltricarballylic acid, a-, 41.

Methyltricarballylic acid, ^8-, 42.

Methyltridecylacetylene, 1163.

Methyltrihydroxybenzophenone, 1225.

Methyltropidiue, a-, 358.

Methyltropidine, )8-, 359.

Methylumbelliferone, derivatives of,

330.

Methylundecylacetylene, 1164.

Methylxanthone, 1092.

Mica, action of water on, 573.

Micas, constitution of, 125.

Microscopic objects, influence of the

composition of the glass of slides

and cover glasses on the durabilitv

of, 1276.

Milarite, 1056.

Milk, action of pilocarpine on the ex-

cretion of, 365.

analysis, 517.

analysis, the Werner-Selimid
method of, 390.

cause of the rapid curdling of,

during thunderstorms, 1370.

estimation of fat in, 549, 550,

1134, 1532.

estimation of fat in the products

from, 391.
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Milk, human, analyses of, 517.

is alcoliol eliminated by the ? 365.

putrefaction of, 1116.

Milk-solids, extraction of fat from,

391.

Milk-sterilising apparatus, improve-
ments in Soxhlet's, 518.

Mineral springs of Edepsos, 418.

Mineral water. See Water.
Mineralising influence of ammonium

sulphate, 1399.

Minerals, determination of tlie melting
point of, 414.

from the clirome iron ore deposits

of Maryland, 1057.

natural classification of, 415.

Mixtures, liquid and. gaseous, volumes
of, 935.

melting points of, 1139.

Molasses, analysis of, 388.

preparation of raffinose from,
422.

Molecular compounds, behaviour of, on
dissolution, il54.

dissymmetry, 399, 758.

volumes of dissolved substances,

1383.

weight, diathermanous power, re-

fractive index, and density of a sub-
stance, relation between, 1.

weights of liquids, as evinced by
their boiling points, 107.

of substances in solution,

modification of Eeckmann's boiling

point, method of determining, Tkans.,
989.

Molecules, organic, stereochemical

models of, 679.

Molybdenite, analyr.is of, 657.

Molybdenum, action of nitric acid Ion,

1403.

electrolytic separation of gold
from, 920.

estimation of, 917.

fluoroxy-eompounds of, 784.

sesquioxide, action of nitric oxide

on, 1152.

Molybdic acid, action of hydrogen per-

oxide on, 944.

colloidal solutions of, Teans,,
155.

compounds of sorbitol and
perseitol with, 422.

estimation of, 241.

Moments of inertia, establishment of

fundamental formula? for the calcula-

tion of, 948.

Monchiquite, a rock of the elscolite-

syenite class, 1058.

Morphine, hydrogen diaminechromium
thiocyanate, 1001.

Morphine -violet, 361.

Mucic acid, action of hydrogen phos-
phide on, 875.

lactone, reduction of, 825.

reduction of, 824.

Mucin in myxedema, 1117.

Multirotation, disappearance of the, of

sugars in ammoniacal solution, 1419.

Muscle, frog, Nasse's experiments on
the excitability of, in salt solutions,

515.

Muscular work, influence of, on the

elimination of creatinine, 364.

Mushrooms, cooked, composition of.

Trans., 227.

Mustard oil, estimation of, 1035.

Myristic acid, 311.

action of bromine on, 696.

presence of, in ox gall, 1114,
1503.

Myristicinaldehyde, 311.

Myristin and its derivatives, 311.

Mytilus edulis, blood of, 648.

Myxoederaa, mucin in, 1117.

N.

Napelline, Trans., 391.

Naphthachloroquinaldiue, /3-. 1488.

iVaphthadihydroxyquinoxaline, 70.

Naphthalaldehydic acid, 864.

Naphtlialene, a- and ;8-bromo-, action of

bromine on, Proc, 1891, 184.

cldorobromonitro- [1:4:2],
Trans., 768.

constitution of, 69.

«/3-dianiido-, action of formalde-

hyde on, 1496.

dibromonitro- [1:4: 2], Trans.,
769.

homonucleal, tri-derivatives of.

Trans., 765.

a-nitro-, reduction of, 595.

nitrobromiodo- [2:4: 1], Trans.,
767.

Naphthalenedicarboxylic acid [1:2],
1477.

dioximimide of, 1477.

anhydride [1 : 2], 1477.

Naphthalenes, dibromo-, isomeric, the

sulphochlorides of, Proc, 1891, 182.

Naphthalene-series, products of the

reduction of alkylated azo-colours of

the, 862.

Napthalenesulphonic acid, 1 : 2-amido-,

3i5.

1:2: 2'-a-amidochloro-,

1479.
2'-rt-chloro-, 1478.

2'-chloro-, 1478.

4'-)8.chloro-, i478.
3'

: 4-dichloro-, 344.
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Naphthalenesulphonic acid, 1:2: 2'-o-

nitrocliloro-, 1478.

Naphtlialenesulplionic acids, cliloro-,

1477.

dibromo-, preparation of

ethereal salts of, Proc, 1891, 184.

Naphtlialenesulphouic chloride, a-, 1220.
jVaphthalenedulphonic chloride, )3-,

1220.

jS'aphthalide, oxy-, 864.

Naphthaquinone-, ^8-, action of hjpo-
chlorous acid on, 494, 857.

nitro-, action ot" chlorine on, 1229,
1232.

sulphonic acids of, 196.

JSTaphthaphenoquinoxazine, 887.

!Naphthaquinone-rt -sulphonic acid, fi-,

sodium salt of, 196.

iS'aphtlienes and their derivatives, 1182,
1311.

and polymethylenes, 1310.

JS^aphthimidine, 983.

jNTaplithoethylenediamine, /3-, 1243.

Naphthoic acid, trichloro-, 493.

Naphthol, a-, 2-amido-, 861.

4-amido-, 861.

sulphonic acid from, 721.

ethyl ether, 4-anudo-, 862.

2-nitro-, 86i.

2'-nitro-, 1229.

Naphtliol, /3-, amido-, 862.

I'-amido-, 122, 1234.

4'-amido-, 1233.

benzoyl derivative of, 447.

chloro-2'-nitro-, 1229.

I'-nitro-, 1234.

2'-nitro-, 1229.

4'-nitro-, 1233.

Naphtholcarboxylic acid, )8-, action of

aniline on, 1476.

Naphtholdisazobenzeneorthotoluene, a-,

977.

Naphthols, amido-, homonucleal, 861.

nitro-/3-, 1341.

^aphthol-a-sulphonic acid, o-, 191.

;3-nitroso-, o-, 195.

^aphtholsulphonic acid, 1.4-amido-,

721.

[1:2-], 345.

/ii-amido-a-, 477.

Naphtholsulphonic acid, a-amido-/3-,

476.

Naphthol-a-sulphonic acid, /3-, calcium

salt of, physiological action of,

1116.

Naphtholsulphonic acids, amido-, 996.

nitroso-, 346.

Naphtho-xanthones, 1100.

Naphthoylacetamide, 983.

Naphthyl ethyl ether, 1 : 4-amido-, and
iti derivatives, 1097.

orthotolylcarbamate, 832.

Naphthylacetylene, o-, and its deriva-

tives, 495.

Xaplithylacetylene, /3-, and its deriva-

tives, 496.

Naphthylamidobiazolone, a-, 510.

Naphthylamidobiazolone, /3-, 508.

Naphthylamidosuccinic acid, a-, 860.

Naphthjlamidosuccinic acid, /3-, 860.

Naphthylamidosuccinic diuaplitliyl-

amide, 860.

Naphthylamidothiobiazolone, o-, 511.

Naphthylamidothiobiazolone, /3-, 508.

Naphthylamido--.//-thiobiazolone, a-,

510.

Naphthylamine, bromo- (m. p. 62°), non-
existence of, Trans., 766.

platinothiocyanates, 287.

Naphthylamine, o-, refractive power of,

at different temperatures, Thans.,
303.

Naphthylamine, /3-, 4 : 1-bromiodo-,
Trans., 767.

1 : 4-chlorobromo-, 768.

nitration of, 1232.
2 : 4'-nitro-, 1233.
2 : I'-nitro-, 1234.

NQphthylairiines, a- and ^-, action of,

on ethyl broraosuccinate, 86U.

Naphthylanilidodithiobiazolone, a-,

511.

Naphthylanilidothiobiazolone, a-, 511.

Naphthylanilidothiobiazolone, /3-, 508.

Naphthylaspartic acid, a-, 860.

Naphthyldimetliylhydroxypyrimidine,
1009.

Naphthylene dihydrosulphides, 1471.

dithiocyanate, 1471.

Naphthyleneamidinedimethoxy-
benzenyiorthocarboxylic acid, a)8-,

1249.

Naphthylenediamine, 2 : 1'-, 1234.

Naphthylenediamine, 2 : 4'-, 1233.

Naplithylenedimethoxyphthalamidone,

afi; 1249.

Naphthylethylene, chlor-o-, 495.

Naphthylethylene, chlor-/d-, 495.

Naphthylglycocinenaphtbyiide, o-,

1341.

Naplithylglycocine-a-naphthylidoacetio

acid, a-, 1341.

Naphthvlglycocines, derivatives of,

1341.'

Naphthylhydrazonc, thionyl-a-, 1324.

Napbthylliydroxypyrimidinecarboxylic

acid, 1008.

Naphtiiylidobutyric acid, o-, 1338.

Naphthylidobutyric acid, i8-, 1338.

Naphtliylidoisobutyric acids, derivatives

of, 1342.

Naphthylidopropionic acid, o-, 1337.

Naphthylido-a-propionic acid, )8-, 1337.

Naphthylimidazole, va-, 1331.
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]Vaphthyliiiiidazole-/i-mercaptan, va-,

1331.

Naphthylimidazolyl-/i-nietliyl sulphide,
va-, 1331.

Naphthylmethyl chloride, a-, 494.

Naphthylmethylbiazolone, a-, 509.

Naphthylmethylbiazolone, 0-, 50S.

JMaphtliylmethylhydroxypyrimidine,
1009.

Naphthylmethylsulphone, jS-, 623.

Naphthylmethyl-<//-thiobiazoloiie, a-,

509.

Naphthylmethyl-ip-thiobiazolone, (3-,

508.

Naphthylmethylthiohydantoin, a-, 150.

Naphthylphenylacetic acid, 1094.

Naphthylphenylacetonitrile, 1094.

Naphthylphenylbiazolone, a-, 509.

Naphthylphenylhydroxypyrimidine,
1009.

Naphthylphenylsemithiocarbazide, a-,

511 ; Teans., 1019.

Naphthylphenylsemithiocarbazide, fi-,

Teans., 1020.

lNaphthylphenyl--.//-thiobiazolone, a-,

510.

Naphthylquinoline, 1107.

Naphthylthiocarbamic acids, salts of,

56.

Naphtliylthiocarbamide, a-, 1331.

Naphtliylthiocarbiziue, a-, 510.

Naphthylthiosemicarbazide, o-, 510.

Narcotine reaction of, 756.
Nascent action, 257.

Natrolite from Magnet Cove, Arkansas,
793.

from Monte Baldo, 690.
Neodymium oxide, emission spectrum

of, 2.

Nerves, beat production in, during ex-

citation, 365.

Neurine, 219.

action of hydriodic and hydro-
bromic acids on, 808.

derivatives of, 806, 905.

Newtonite, 22.

Nickel, action of nitric acid on,

1278.

action of nitric oxide on, 1152.

ammonium sulphate, 1283.

atomic weight of, 1158.

carbonyl, oxidation of, 279.

physiological action of, 365.

detection of, 1525.

electrolytic separation of cadmium
from, 920.

fluoride, 1159.

fluoroxyhypovanadate, 787.

nitrate, basic, 1157.

occlusion of hydrogen by, 567.

oxide, behaviour of, on strong
heating, 1159.

Nickel potassium fluoride, 781.

reactions, 1132.

salts, action of alkaline polysulph-
ides on, 537.

separation of iron from, 103.

separation of manganese from,
240.

sulphate, anhydrous, 1283.

crystallised, 941.
Nicotenylamidoxime, 206.

benzyl ether, 208.

Nicotenylazoximebenzenyl, 207.
Nicotenylazoximepropenyl-ou-carboxylio

acid, 207.

Nicotenylazosulphimecarbanilide, 208.

Nicotenylphenyhiramidoxime, 208.

NicoHana tahacum, alkaloids of, 232.

Nicotine, 1010, 1497.
action of bromine on, 1497.
action of silver acetate on, 1104.

Nicotinic acid, 3'-bromo-, 876.
Nipecotinic acid and its derivatives,

1485.

Nitramine of the qviinoline group, at-

tempted synthesis of, 725.
Nitrates, action of the copper-zinc

couple on, in acid solution, 1518.
basic, 1157.

decomposition of, by water,

1272.

estimation of, in water, 243.

estimation of nitrogen in, 527,

528, 1517.

Nitrate-reducing ferment in straw,

1259.

Nitric acid, action of nascent hydrogen
and nascent oxygen on, 680.

• action of, on metals, 1278,
1402.

and lead, chemical changes
between, 410.

colour of, 113.

gasometric estimation of,

1375.

manufacture of, 941.
• reduction of, to ammonia by

the galvanic current, 403.

separation of, from mercury
and phosphoric and arsenic acids, 530.

tables revised, 13.

Nitric oxide, absorption coefficient of,

in alcohol, 1044.

action of, on metallic oxides,

1151, 1271.

action of, on metals, 1151.

action of potash on, 940.

and oxygen, reaction be-

tween, 940.

behaviour of, at high tempe-
ratures, 940.

estimation of free oxygen by
means of, 97.
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Nitric oxide, preparation of, 939.

Nitric peroxide, action of, on metals
and metallic oxides, 1390.

liquid, dissociation of, Traxs.,
242.

Nitrification, comparative, of humus
and undecomposed organic matter,

906.

in organic media of acid reaction,

906.

influeuce of day and organic

nitrogen on, in fallow soils, 656.

loss of nitrogen during, 374.

of organic nitrogen, 367.

Nitriles, action of sulphuric anhydride
on, 713.

additive products of, with hydro-
gen iodide, 1448.

aromatic, 344.

formation of, 1094.

dimolecular, 450.

ketonic, action of hydroxylamine
on, 79.

polymerisation of, 576.

refractive powers of, 757.

unsaturated, synthesis of, 1340.

Nitrites, action of the cojiper-iron

couple on, in acid solution, 1518.

in water, intluence of temperature
on Griess' reaction for, 657.

Nitro-compounds, coloured, constitution

of, Proc, 1892, 101.

fatty, 575.

first product of the reduction of,

291, 594, 1067.

firtt product of the reduction of,

with stannous chloride, 594, 1067.

Nitrogen, absorption coefficient of, in

alcohol, 1043.

atmospheric, accumulation of, in cul-

tivations of Bacillus radicicola, 1019.

assimilation of, 1507.

fixation of, by arable soils,

522.

Boyer's method of estimating,

1517.

compounds, stereochemical iso-

merism of, 338, 598.

stereoisomeric, dissociation

constants of, 1268.

nomenclature of, 312,

875.

direct combination of, with the

alkaline earth metals, 566.

dissolved m blood, 1257.

estimation of, 237, 751. 1125.

estimation of, in nitrates, 527, 528,

1517.

estimation of, in organic sub-

stances, 1516.

excretion of, in kidney diseases,

743.

Nitrogen, excretion of, in urine, 1503.

for plants, rain as a source of, 233.

free, assimilation of, by plants,

367, 370, 378, 523.

fixation of, by leguminous
plants, 369.

fixation of, by plants, 1021.

fixation of, during vegeta-

tion, 1508.

influence of hot baths on the ex-

cretion of, from the hviman svstem,
1503.

influence of water and sodium
chloride on the excretion of, 904.

loss of, in the decomposition of

nitrogenous matters in the soil,

374.

of leguminous crops, sources of

the, 367.

organic, estimation of, 527.

nitrification of, 367.

question, 374.

rings containing, nomenclature of,

312, 875.

solubility of, in water, 108, 271.

Nitrogen-free extract, constituents of,

653.

Nitro-group, displacement of the, by
chlorine or bromine, 305.

first reduction products of, 291,

594, 1067.

Nitro-metais, 1390.

Nitrosilicic acid, existence of, 684.

Nitrosoazo-coinpounds, constitution of,

1321, 1453.

Nitrosulplionic acids, preparation of,

475.

Nitrous acid, detection of, 1124.

estimation of, 751, 1029.

Nitrons oxide, absorption coefficient of,

in water and in alcohol, 1044.

Nomenclature, international system of,

Pkoc, 1892, 127.

of cycloids, Proc, 1892, 127.

of rings containing two carbon and
three nitrogen atoms, 889.

of stereoisomeric nitrogen com-
pounds and of rings containing nitro-

gen, 312, 875.

Nonenylamidoxinie, 132.

Nononaphthene, action of nitric acid on,

443.

amido-, 443.

ketonic compound from, 443.

nitro-, 443.

Nonylaraine, 132.

action of nitrous acid on, 132.

Nonylcarbamide, 1 32.

NonyJdithiocurbaniic acid, 132.

Norhemipinic acid, mota-, 180.

^Nucleic acid and guanine, supposed
compound of, 1501

.
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Nuclein, 224, 1501.
fonnation of uric acid from, CAG.

jViil,rition, iniluence of, on the assimila-

tion of free nitrogen by plants, 371.

influence of, on the composition of

the blood ash, 225.

of green plant cells with formal-
dehyde, 1259.

Oat, proteTds of the, 1120.

Occlusion of hydrogen by palladium :

lecture experiment, 5G3.

Octahedrite, 1055.

Octopus vulgaris, blood of, G48.

Octyl acetate, secondary, 1162.

iodide, refractive power of, at

different temperatures, Teans., 295.

CEnanthaldehyde, action of zinc and
ethyl ciiloracetate on, 1300.

condensation of, with aniline,

1194.

Q^nanthaldoximes, 1436.

(Enanthantialdoxime, 1436.

CEnocarpol, 874.

Oil, essential, of Angostura bark, 64 1.

of Licari kanali, 1236.

kuromoji, 1480.

lard, iodine number of, by Hiibl's

method, 664.

of ants, composition of, 948.

of bergamot, 349, 868, 1235.

stearoptene of, 71.

of cassia, estimation of cir.nam-

aldehyde in, 924.

of cinnamon, 1509.

of cloves, valuation of, 250.

of laurel, 722.
-— of lavender, 868, 1235, 1347.

of lime seed, 92.

of mustard, estimation of, 1035.
of peppermint, Kussian, 723.

of petitgrain, 868.

of roses, German and Turkish, 203,
625.

sesame, detection of, in oHa'c oil,

1133.

volatile, from Aristolochia reticu-

lata, 70.

Oils and fats, revision of constants em-
ployed in the analysis of, 547.

essential, 1347.

ethereal, oxygen compounds of,

868.

fat, absorption and digestion of, by
plants, 1118.

fatty and mineral, detection of

rosin oil in, 548.

lubricating, rapid determination
of the composition of, 665.

Oils, mineral, heavy, determination of

the flashing point of, 542.

of lemon and bergamot, crystalline

products from, 349.

vegetable, detection of, in lard,

1133.

Olefines, action of fatty acids on, 1162.

Oleic and elaidic acids, stereoisomerism

of, 812.

Olive oil, detection of sesame oil in,

1133.

Onions, Spanish, cooked, composition of,

Trans., 227.

Ononis arvensis, composition of, 522.

Oolitic iron ore of Lorrain, microscopic

structure of, 791

.

Opianic acid, 179.

action of acetone on, 179.

action of acetophenone on,

179.

bromo-, 1209.

oxime of, 180.

anhydride, oxime of, heat developed
in tlie isomeric change of the, 459.

hydrazobenzene, brom-. 1210.

methylphenylliydrazone, brom-,

1210.

phenylhydrazide, brom-, 1210.

Opianoximic anliydride, brom-, 1210.

Opium, assay of, 926.

Optical chemistry, application of Ket-
teler's formula? to, 253.

Optically active substances, behaviour

of, in mixtures of two solvents, 1137.

Oranges, Californian, analyses of, 1511.

Orcinol, compound of, with phenyl-

liydrazine, 49.

Organic compounds, magnetism of, 672,

matters in tlie atmosphere, esti-

mation of, 542,

substances, estimation of nitrogen

in, 1515, 1516.

Organism, foetal, iron in the, 1502.

formation of glucose and lactic

acid in, 517, 1113.

formation of sugar in the, when
oxygen is deficient, 362.

living, action of azoimide on, 90.

Organosols, 775.

Orobus niffer, composition of, 522,

Orpiment, analysis of, 657.

from the Yellowstone Xational

Park, 283,

Oscine, 1498.

Osmium, electrolytic sepai*ation of gold,

of cadmium, of silver, and of mer-

cury from, 920.

Osmosis, absorption without, 646.

Osmotic pressure and electrolytic dis-

sociation, theories of, 1143.
• measurement of, 556.

theory of, 676, 765.
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Ox gall, presence of myristic acid in,

1114, 1503.

Oxalates, absence of, in young leaves,

G51.

Oxalic acid, formation and physiological
significance of, in fungi, 230.

chloride, 588.

diphenylhydrazide, 981.

Oxal-j8-naphthalide, dinitro-, TEA?fS.,

466.

Oxalortliotoluidide, dinitro-, Teans.,
403.

tetranitro-, Tkans., 464.

Oxalparatoluidide, tetranitro-, Teans.,
465.

Oxalyl-j3-naphthylliydrazine, 509.

Oxalylorthamido-a-naplithylmercaptan,
1079.

Oxalylorthamidopheny 1 mercapt an,

1079.

Oxametlianetolyloxamide, 603.

Oxametlianetolylurethane, 601.

Oxamidotolylurethane, 601.

Oxanilic acid, dinitro-, Teans., 468.

nitro-, Teans., 468.

trinitro-, Teans., 469.

Oxanilide, action of nitric acid on,

Teans., 458.

and its lioraologues, j)reparation

of, Teans., 459.

liexanitro-, Teans., 462.

hydrolysis of, Teans., 462.

tetranitro-, Teans., 460.
• hydrolysis of, Teans., 461.

Oxazine-dyes, 887.

Oxazole, 313.

Oxazolines, 213.

formation of, 1331.

Oxetone, 813.

Oxetonedicarboxylic acid, 813.

Oxidation, physiological, 1018.

spontaneous, of humic acid and
Tcgetable soil, 655.

Oxides, metallic, action of boron on,

1154.

action of nitric oxide on,

1151, 1271.

action of nitric peroxide on,

1390.

Oximes, 1080.

action of, on diazo-compounds,

163, 1079.

and the so-called stereochemistry,

50.

isomeric, 1083.

isomerism of, 291.

relations between the constitution,

configuration, and chemical behaviour

of, 3175.

Oximidoacetic acid, 699.

Oximido-acids, dissociation constants of,

1268.

Oxole, 313.

Oxyacanthhie, 641.

Oxyacetoindigotin, 991.

Oxyamidosulphonates, action of alkali

on, Teans., 988.

Oxy-a-amyrin, 290.

acetate, 290.

Oxyazo-compounds, 974.
Oxycellulose, 827.

Oxyehrysanthemine, 85.

Oxydehydracetic acid, 585.

Oxygen, aldehydic and ketonic, estima-
tion of, 546, 1530.

and carbonic oxide, influence of
steam and other gases on the combus-
tion of, 274.

• and clilorine, reaction of, with
hydrogen, 1147.

and hydrogen, admixed, slow com-
bustion of, 938.

compounds of the element s,

correlation of, 1270.

and nitric oxide, reaction between,.

940.

atomic weight of, 1388.

combination of haemoglobin witli,

1369.

dissolved in water, estimation of,

98; Teans., 310.

free, estimation of, by means of
nitric oxide, 97.

Schiitzenberger's process for
the estimation of, 98.

influence of, on alcoholic fermen-
tation, Teans., 8j9.

influence of, on the separation of
carbonic anhydride in the lungs,

1369.

solubility of, in water, 108, 271.

Oxvha;moglobin crystals, oxygen in^

1017.

formation of, from hsematin and a
proteid, ]017.

solutions of, Teans., 158.

Oxy-hydrogen gas, absoi'jition of, by
soil, 377.

action of light on, 939.

ignition temperature of, 680.
lecture experiments on th©

combination of, 562.

Oxymercuric hydrogen imidosulphonate,
Teans., 977.

sodium imidosulphonate, Teans.^
983.

Oxymethvlenemcthoxybutenylbenzene,
311.

OxvmetlivlquinoHne.**, nitroso-, 727, 7£&,
729.
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PfiBonol, 58.

phenylhydrazone, 59.

Pseonoloxime, 59.

Ta-inurus vulgaris, blood of, 018.

Palladious oxide, 572.

Palladium, absorption of oxygen bv,

943.

action of nitric acid on, 1152.

atomic weight of. Trans., 745.

direct oxidation of, 572.

lowering of the freezing point of

bismuth by, Teans., 894.

lowering of the freezing point of

cadmium by. Trans,, 900.

lowering of tiie freezing point of

lead by, Trans., 906.

occlusion of hydrogen by, 567.
• occlusion of hydrogen by : lecture

experiment, 563.

nitrogen compovinds, 1284.

Pallasitcs, the prehistoric and Kiowa
Co., 1059.

Palmitic acid, action of bromine on,

696.

Pancreas extract, presence of penta-

methylenediamino in, 1368.

Paper, drawing, the acid action of,

Proc, 1892, 19, 34.

wall-, estimation of arsenic in,

882.

Paracoto bai'k, constituents of, 62,

873.

Paraffin-derivatives, boiling points of,

797.

Paraffins, normal, boiling point curvi s

for, 947.

Paraldehyde, condensation of, with

chloral, 694.

Paramelaconite, 415.

Paranthracene, 347.

Parapectic acid, 291.

Parapropaldehyde, 1300.

Parsnips, cooked, composition of,

Trans., 227.

Pea-nut, 1122.

Peas, assimilation of free nitrogen by,

371, 372, 374, 378.

cooked, composition of. Trans.,

227.

Pectic acid, so-called artificial, from fir-

wood, 827.

Pectin-substances, 291.

Pedetic motion in relation to colloidal

solutions, Proc, 1892, 17.

Penicillium glaucum, action of, on
fumarates and maleatcs, 820.

~ resolution of inactive lactic

acid by, 297.

Penl abeuzoylglucosamine, 134.

Pentacetylxylitol, 29.

Pentadecylacridine, 343.

Pentahydroxyaurindicarboxvlic acid,

1469.

Pentahydroxypimelic acid, 1169.
Pentamethylbenzene, chloro-, 968.
Pentamethyldihydroquinoline, 615.
Pentamethylene glycol and its oxides,

1292.

Pentamethylenediamine, 1368.

hydrogen diaminechromium thio-

cyanate, 1001.

platinothiocyanate, 287.

Pentamethylenedicarboxylic acid, jS-,

dissociation constant of. Trans.,
706.

Pentamethylenedicarboxylic acid [1 : 2],
melting point of, 1040.

thermochemistry of, 1041.

Pentamethylethyltrimethylenetrisulph-
one, 593.

Pentamethyltetrahydroquinoline, 615.

Pentane flame, experiments on. Trans.,
210.

Penterythritol, 127.

thermochemistry of, 764.

Pentethylphloroglucinol, bisecondary,

oxidation of, 1188.

Pentonic acid, new, 437.

Pentosans of woody vegetable fibrv',

1420.

Pentose carbohvdrates, digestibility of,

645.

Pentoses, detection of, in vegetable pro-

ducts, 250.

estimation of 247, 388.

physiological action of, 1506.

Pentoxazolines, 213.

Peppermint oil, Kussian, 723.

Peptone, decomposition of, in the
human body, 904.

salts from glutin, 895, 1016.

Peptones, analysis of, 1535.

constitution of, 1499.

estimation of, in stomach contents,

1136.

formation of sugar from, in blood,

1502.

in the blood and organs ofleucainic

patients, 519.

molecular weights of, 1501.

salicylsulphonic acid as a test for,

552.

volumetric estimation of, in urine,

1264.

Peridotite in Central jN'ew York,
1057.

Periodic relations of the elel^.enl^<,

562.

Permanganate solutions, stability o

1524.

Permanganates and hydrogen peroxide,

reaction between, 277.
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Permeability of precipitated membranes,
1383.

Permolybdates, 1160.

Permoljbdic acid, 1283.

heat of formation of, 1383.

Perrutlienates, action of heat on, 282.

Perseitol, compounds of, with molybdic
acid, 422.

hydrocarbon dei'ived from, 1065.

rotatory power of compounds of,

with sodium hydrogen and ammonium
hydrogen niolybdate, 800.

thermochemistry of, 764.

Persulphates, 12.

Persulphuric acid and its salts, 931.

Petalite from Maine, 1411.

Petitgrain, oil of, 868.

Petroleum, pyridine-like bases in, 1357.

Phanerogams, assimilation of free nitro-

gen by, 370.

Phenacetiii, detection of, in urine, 665.

orthonitro-, 160.

Phenacetyl-a/3-diphenylacrylamide, ;8-,

483.

Phenacetyl-Oi8-dipheuylacrylethjlamide,

i8-, 484.

Phenanthrene and picric acid, solubility

relations of the compound of, 1384.

Phenanthridine, 196.

methohydroxide, 197.

Phenetoil, dibromonitro-, 1182.

paramido-, oxidation products of,

158.

sulphonic acids derived from,

Peoc, 1892, 90.

Phenetidine, para-, oxidation products

of, 158.

orthonitro-, 160.

Phenol, action of phospham on, 1311.

alkalimetric estimation of, 543.

depression of the melting point by,

556.

dinitrosonitro-, 594.

diorthochloroparabromo-, Tkans.,
560.

metabromonitro-, reduction of,

704.

metachlorothio-, 306.

orthochlorothio- 308.

parachlorothio-, 308.

thermal function of, 1042.

thermochemistry of, 764, 1042.

Phenoldisazobenzene, constitution of,

976.

Plienoldisazo-orthobenzeneparatoluene,

976.

Phenoldisazoparabenzeneorthotoluene,

976.

Phenoldisazotoluene, 976.

Phenolic acids, instability of carboxylin,

1332.

Phenolphfhalein eth^l ether, 1096.

Phenolphthalin ethyl ether, 1319.
Phenols, action of chlorine on, 1186.

action of methylchloroform and
ethylchloroform on alkaline solutions
of, 308.

action of phenylhydrazine on, 49.

amido-, condensation products of,

1451.

and unsaturated hydrocarbon!^,

condensation of, 446, 1443.
condensation of, with isoamyleiie

and cinnamene, 447.

estimation of, in human urine,

544.

isomeric change in the synthesis of,

44.

poljhydric, action of dinitrochloro-

benzene on, 210.

thermochemistry of, 763.
Phenonaphthacridone, 1477.

Phenonaphtho-xanthone, 1099.
Vhenoparatolyldihydrotriazine, ^-, 734.
Phenophenyldihydrotriazine, y-, 734.
Phenoquinolino-xanthone, 1099.

Phenoquinoxazine, 887.

Phenoquinoxazone, 887.

Phenotriazines, synthesis of, 734.
Phenoxyamylamine, £-, 717.

Phenoxybutylamine, 7-, 131.

Phenoxybutyronitrile, 7-, 131.

PhenoxypropylmaJonic acid, 717.
Phenoxyvaleric acid, y-, 717.

Phenoxyvaleronitrile, 7-, 717.

Phenyl bromide, refractive power of, at

different temperatures. Trans., 299.
chloride, refractive power of, at

difFerent temperatures, Tbans.. 298.

dithiocarbonate, chloro-, 306, 307.
parachloro-, 307.

dithiocarbonates, 306.

iodide, refractive power of, at dif-

ferent temperatures, Trans., 300.

isocyanide, pi-eparation and pro-

perties of, 1438.

o-naplithyl ketone, sodium deriva-

tive of, 170.

orthacetate, 308.

orthoniethoxytolyl ketone, 446.
phenyl-/3-naphthylcarbamate, 166.
sodium sulphite, 970. 1076.

action of iodoform on,

1076.

thiodi-)8-naphthyIcarbamate, 166.

thiodiphenylcarbamate, 164.

xanthate, chloro-, 308.

Phenylacetaldoxime, 1174.

Phenylacetic acid, preparation of, 344.
diphenylhydrazide, 981,

Phenylacetometachloranilide, 1465.
Phenj'lacetoparatoluidide, 1465.

Phenylacetorthotoluidide, 1465.

Phenyl-a-acetoxjcrotonic acid, y-, 472.



1G48 INDEX OF SUBJECTS.

Phenylacetylene, silver derivative of,

831.

Phenylacridine, ammonium bases of,

1095.

diamido-, preparation of, 1095.

Phenvlaoridinemethylium etlioxide,

881.

hydroxide, 881.

Plienyl-;8-alanine, 1342.

Plienylamidoacetic acid, derivatives of,

467.

anliydi'ide, 468.

Phcnylamidomesoxalic chloride, 1439.

Plienylamidoplienylinduline, 342.
• amido-, 342.

Phenylamiiies, substituted, acti:>n of

siheon tetrachloride on, Teans.,
453.

Phenylampliiglyoxime, anti-, 321,

Plienylamphiglyoximecarboxylie acid,

1177.

Phenylangelicalactone, 987.

Plienyl-a-aniiidocrotononitrile, 1194.

Pheuylantliracene, preparation of, 722.

Phenylanthranilic acid, 1086.

Phenylantiglyoxime, 321.

Phenylazimidobenzene, 889.

amido-, 1322.

tetranitro-, 1454.

Phenylazorthohydroxymethylquinoline,
meta-, 506.

Phenylazoxazole, 322.

Phenylazoxazolecarboxylic acid, 1178.

Phenylazoximidobenzene, tetranitro-,

1454.

Phenylbenzenylamidine, 51.

Plienylbenzenylnaphthylenediamine,
1472.

Phenylbenzimidoethyl ether, 52.

Phenylbenzophenone, para-, derivatives

of, 186.

Phenylbenzophenoneoxime, para-, 186.

Phenylbenxophenonephenylhydrazone,
para-, 186.

Phenylbenzoylbromomethylpyrazolone
[1: 2:4:3-], 146.

Phenylbenzoyldimetliylpyrazolone, 146.

Phenylbenzoylmethyipyrazolone,

[1:2:3-], 146.

Phenylbenzylformamidine, 708.

Phenyl-4-benzylidene-3 : 5-pyrazolidone,

1-, 1005.

Phenylbenzylparatolylcarbainide, 1083.

Phenylbenzylthiourea, unsyrametrical,

Pkoc.,1892, 97.

Phenylbromobutyrolaetone, 987.

Plienylbromodihvdroxybutyrolactone,

1447.
Pheny1-7-bromo- o-hydroxybutyric acid,

7-, 471.

Plienylbromohydroxyciotonic acid,

1447.

Plienylbromotrimethylene- .//-thiourea,

71', Tkans., 550.

Phenyl-y-bromovuleric acid, 988.

Plienylbromovalerolactone, 987.

Plienvlcarbamide and its derivatives,

480.

bromo-derivativcs of, 467.

Plienylchloracetonitrile, 1088.

Plienylcinnamonitrile, 344.

Phenylcroton-a-lactone, 7-, 472.

Phenyldibenzoylmethvlpvrazolone

[1 :2:4:3-], 146.
"

Piienyl-2 : 4-dibenzoyl-3 : 5-pyrazolidone,

l-,'l005.

Phenyldibenzylcarbamide, 1083.

Phenyldibromobutyric acid, decomposi-
tion of, 987.

PhenyIdibromohydroxybutyrouitrile,
1447.

Plienyldibromovaleric acid, decomposi-
tion of, 987.

PhenyIdifurylnaphthodihydroquinox-
aline, 1475.

Phenyldihydroxybutyric acid, 986.

Phenyl-07-diliydroxvbutyrolactone, 7-,

472.

Phenyldihydroxyvaleric acid, 98G.

Phenyldimethylisopyrazolone, 635.

Phenyldimethylpyrazolidone, 731.

PhenyIdimethylthiohydantoin, 150.

Phenyl-/3-dimethyl-/x-thiomethylimid-
azole, V-, 153.

Phenyldimethylthiourea, Trans., 539.

Phenyldiorthocresolmetliane, meta-
nitro-, 621.

PJienyldithiobiuret, o-, 70 J, 844.

Plienvldithiocarbamic thioanhydride,
55.'

Phenyldithiodimethylketuret, a-, 844.

Phenylene hydrogen antimonite, ortho-^

1078.

orthotolylcarbamate, meta-, 832.

oxide, 1187.

Plienylenediamine, meta-, preservation

of solutions of, and its use as a re-

agent, 1124.

Phenylenediamine, ortlio-, action of
formaldehyde on, 1496.

Phenylenediphenylpropionic acid, 1228.

Phenylenehydroxylamine, dinitro-, 594.

Phenylethenylamidoximebenzenesulpli-
one, 461.

Phenylethenyldiamidoacetone, 952.

Plienylethyltriazolecarboxylic acid, 637.
Phenylfurazan, 322.

Phenyl furfurylcarbamide, 43.

PhenyIfurfurylthiocarbamide, 43.

Phenylglyceric acid, 986.

Phenylglycocine, derivatives of, 1333.

Phenylglycollic acid, action of nitric

acid on, 607.

orthoparadinitro-, 1333.
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Plienylglyoximes. 321.

Plienylfjuanazole, 356.

PlienyliTuanidine piorate, 950.

Phenylgulosazone, 1-, 823.

p'irabromo-, 823.

Phenvlhexyltriazolecarboxvlic acid,

597.

Phenylhippiiric acid, 468.

PhenTlbyrlantoin, 7-, 828.

Phenylhydrazidobutyramide, a-, 1192.

Phenvlhvdrazidopropionic acid, a-, 1196,

1456.
"

nitrile, 1195.

Plienylhydrazimethylenecarboxylic acid,

animonium salt of, 453.

Phenylhydrazine acetate, 981.

action of arsenic chloride on,

1326.

action of boron chloride on, 1326.
• action of copper sulphate on hot

acid solutions of, 842.
• action of cyanogen chloride on,

1323.

action of, on carbamide, 1323.

action of orthonitrobenzyl chloride

on, 1455.

action of phosphorus trichloride

on, 1324.

action of silicon chloride on,

1326.

carbonyl chloroplatinite, 353.

derivatives of, 453.

hydrogen diaminechromium thio-

cyanate, 1001.

inorganic derivatives of, 1324.

metachloro-, and its derivatives,

454.

metallic derivatives of, 1454.

oxidation of, with Fehling's solu-

tion, 1322.

parahydroxyalkyl derivatives of,

1198.
" paralkyloxy-derivatives of, 1080.

parathio-, 1326.

paratolylphosphenite, 1325.

2^^io^P''^^"i^^6, 1325.

phosphite, 1325.

thionylthio-, 1326.

Phenylhydrazinebutyric acid, asym-
metrical, 635.

Phenylhydrazolepidine, 2-, 1488.

Phenylhydrindone, 1220, 1228.

Phenylhydrocinnamic acid, a-, 1211.

Phenvlhydroxvacetonitrile, acetyl deri-

vative of, 1088.

Phenylhydroxybenzenylnaphthylene-
diamine, 1472.

Phenylliydroxybutyrolactone, 986.

Phenyl-a-hydroxybutyro-7-lactone, 7-,

472.

Phenyl-a-hydroxycrotonic acid, 471.

Phenylhydroxyformamidine, 708.

VOL. LXII.

Phenylhydroxyphenylethane. 446.

Phenyl-7-hvdroxyvaieric acid, 988.
Pbenylhydroxyvalerolactoie, 986.
Phenylimidocarbonyl chloride, 143').

Phenylimidodiacetic anhydride, 1334.
Phenylimidoformic chloride hydro-

chloride, 1440.

PhcnvlimidopTruvic chloride, 1440.
Phenylindole, 2'-, 1465.

chloro-2'-, 1466.

Phenvlinduline, action of acetic acid on,
341.

amido-, action of sulphuric acid on,
341.

Pheuylisobromobutyrolactone, 987.
Phenylisocrotonic acid, 850,

oxidation of, 986.
Phenylisodiliydroxv butyric acid, 1448.

salts of,"987.

Phenylisohydroxybutyrnlactone, 987.
Phenyl-4-isonitroso-3 : 5-pyrazolidone,

1-, 1005.

Phenylisopropylbenzenylnaphthylene-
diamine, l<t73.

Phenyl- 4-i8opropylene-3 : 5-pyrazolid-
one, 1-, 1005.

Phenylisopropyltriazolecarboxylic acid,

638.

Phenylisoxazolone, 1177.

PhenylketodihydroquinazoHne, 81.

Phenylketodihydroquinazolinecarb-
oxylic acid, 81.

Phenylketohydroxybutyric acid, 1448.
Phenyllevulinic acid, 988.

Phenyllupetidinedicarboxylic acid,

1487.

Phenyllutidinedicarboxylic acid, 1486.

Phenylmetaclilorazobenzene, nitre- and
nitronitroso-derivatives of, 454.

Phenylmetachlorazoxybenzene, nitro-

nitroso", 455.

Phenylmetachlorophenylhydrazine,
orthoparadinitro-, 454.

Plienylmetahydroxytolvlethane, 446.

Phenylmetametlioxytolylethane, 446.

Phenylmetanitrobenzenylamidine, 52.

Phenylmetanitrobenzenylnaplithalene-
diamine, 1473.

Phenylmetanitrobenzimido ether, 52.

Phenyl methaneazobenzeue, orthonitro-,

1456.

Phenyl-a-methoxy-j8-methyl-/u-thio-

methylimidazole, v-, 152.

Phenylmethylbenzoylpyrazolone

[1 : 3 : 4-J, 146
Phenylmethylenehydrazine, 456.
Phenylmethylethylpyrazole platino-

chloride [1 : 4 : 5-], 885.

Phenylmethylhydroisopyrazolone, 635.
Phenylmethylisopyrazolone, 635.

Phenylmethylmethylenehydrazine, 457.
Phenylmethylpheuylaziniethylene, 457.

5 s
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Phenylmethylpyrazolidone, 731.

Phenybnetlijlpjrazolone, constitution

of, '634.

mono-, di-, and tri-bromo-, 731.

nitro-, 731.

-Phenylmethylthiohydantoin, 150.

Phenylnaplitliostilborosindone, 1 247.

Phenvlnaplithylenediamine, ortho-,

action of benzaldeliyde on, 1472,

action of salicylaldeiiyde on,

1472.

Phenyl-a-naphthylformamidine, 706.

Phenyl-a-naphthylglycollic acid, 170.

Phenyl-)8-naphthylsemitliiocarbazide,

Teans., 1020.

Phenyl-)8-napbthylthiocarbamide, 984,

Phenyl-)8-naphthyltbioseniicarbazide,

.508.

Pbenylnonylcarbamide, 132.

Phenybiom Ithiocarbamide, 133.

Plienylorthohydroxytolylethane, 446.

Plienylorthometboxytolvlctliane, 446.

Plienylorthonitrobenzenylnapbthylene-
diamine, 1473.

Pbenyl-3 : 6-orthopiperazone, 1-, 1494.
Pbenyloxazoline, )u-metanitro-, 213.

preparation of, 1832.

Phenyloximidoacetonitrile, 322.

Plienylparaditolylcarbaiuide, 1083.

Pbenvlparanitrobenzenylnaphthalene-
diamine, 1473.

PbenyIparaphenylglycoluric acid,

828.

Pheriylparatolylthiosemicarbazide,

Teans., 1014.

Phenylpentoxazoline, ft-, 212.

/i-metanitro-, 214.

Phenylpentriazole, meeo-, 889.

Phenylpbthalimide, preparation of,

1204.

Phenylpiperazine, paranitro-, 210.

Phenylpropiolic acid dicbloride, 1464.

formation of allocinnamic
acid from, 848.

Pbenylpropionic acid, formation of a
hydrocarbon, Ci8Hi2, from, Peoc,
1892, 107.

Phenylpropylamina, 845.

Phenylpropyltriazolecarboxylic acid,

638.

Phenylpyrazolidine, 355.

Phenyl-3 : 5-pyrazolidone, 1-, 1004.
Pheiiyl-3 : 5-pyrazolidone-4 azobenz-

ene, 1-, 1005".

Phenylpyrazolone, 799.

Phenylpyrazolonecarboxylic acid
• [1 :5:4], Teans., 797, 799.

Phenyl pyridone, a)8j8-trichloro-7-, 448.

Phen,vl-7-t>yridonecarbo>ylic acid,

oiS^-trichloro-, 448.

Phenyjpyrrodiazolecarboxylic acid,

i i 3-, synthesis of, 63G.

Phenylquinoline, a-, derivatives of,

1003.

Phcnylsantoninmethane, meta nitro-,

622.

Pbenylsemicarbazide, 1323.

Phenylsuccinamidine, 702.

Phenyls uccinimide, preparation of, 1204.

Phenylsulphone - 6 - amidovaleric acid,

354.

Phenylsulphonehydroxypropionic acid,

paracbloro-, 1091.

Phenylsulphonepropionicacid,o-amido-,
1091.

Phenylsulphonetetrahydroquinoline,
355. '

Phenylsynglvoxime, 322.

Pbenylsynglyoximecarboxylic acid

,

1177.

Phenyltetrahydroketoquinazoline, 1495.

Phenyltetrabydroketoquinoxaline, 886.

Phenyltetrahydraketotoluquinoxaline,
886.

Phenyl-A^-tetrahydro-2-methTlpvr-
idine, 1-, 1244.

Plienyl-A'^-tetraliydropicoline, 1-, 1244.

Phenyltetrahydrothioquinazoline, 1495.

Phenyltetrazolecarboxylic acid, amido-,
1009.

nitro-, 1009.

Pbenyltetrazolecarboxylthiamide, 638.
Phenyltetrose, 1447.

Phenylthiocarbamide, 465.

Phenylthiocarbamides, thio-, melting
points of, 324.

Phenylthiocarbamineisobutylcyamide,
703.

Phenyltliiocarbimide, action of di-

methylaniline on, Teans., 538.
• and chloral-ammonia, Teans.,

529.

compomid of, with aldehyde- am-
monia, action of silver nitrate on the,

Teans., 518.

Phenyltliiocarbimide - aldehyde - am-
monia, Teans., 521.

Phenylthiourethane, 600.

Phenyltoluene, meta-, 851.

Phenyltriazolecarboxylic acid, amido-,
735.

nitro-, 735.

Phenyltrihydroxybutyric acid, 1447.

Phenyltrihydroxybutyrolactone, 1447.

Phenyltrimethylenecarboxylic acids,

849.

Phenyltrimethvlene-2 : 3 - dicarboxylic

acid, Pal-, 849.

Phenyltnme(hylene-2 :2 :3-tricarboxylic

acid, Fol-, 849.

Phenyltrimethylmethane, paramido-,
44.

Pli.enyltrimeth^lphenylacetonitrile,

1094.
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Phenyltri-jS-naphthylcarbainicle, 167.

Pher.Tlumbelliferone, reduction of,

1228.

Phenylurauilidacetic acid, 4fi8.

Phenylurazole, preparation of. 966.
Phenylvalerolaetone, 988.

Phlorogluciuol, presence and function
of, in plants, 1120.

Phoenicrocoite, synthesis of. 792.
Pholidolite, 1408.

Phosphamide, 1152.

Phosphates, analysis of, 99, 912.

estimation of, 1125.

estimation of calcium in, 534.
' estimation of iron and aluminium

m, 536.

natural, fluorine in, 1055.

Phosphenylbenzvlphenylhydrazone,
1325.

P hosphenylparatolylhydrazone, 1325.

Phosphenylphenylhydrazine, 1325.

Phosphines, tertiary, action of benzal

chloride on, 984.

Phosphinobenzeiie, 1084.

Phosphino-compounds, 1084.

Phosphino--.//-cumene, 1085.

Phosphinoparatoluene, 1085.

Phosphonium Dromide, dissociation of,

401.

Pliosphopalladious compounds, 1285.

Phosphoric acid, assimilation of, by
crops from the soil, 233.

basicity of, 394.

estimation of, by the molyb-
date process, 1519.

—— estimation of, in fertilisers

containing cotton seed meal, 1029.

estimation of, in manures,
1125.

- estimation of, in slags, 382.

estimation of, in soil, 750.

estimation of iron and alum-
inium in the presence of, 755.

in soil, 750.

in urine, 1115.

reverted, estimation of, 1126.

separation of, from mercury,
sodium, chlorine, and from nitric

acid, 530.

volumetric estimation of,

912.

Phosphorous acid, dihydrazide of, 1325.

Phosphorus, allotropic states of, 405.

analysis of a slag from the manu-
facture of, in electrical furnaces,

1401.

and sulphur, compounds of, 14.

bromonitride, 1272.

chloronitride, 1152, 1172.

compounds, organic, 875.

dilatation of, and its change of

volume at tlie melting point, 7.

Phosphorus, estimation of, in iron, stee',

and iron ores, 528, 529.

estimation of, in pig iron, 912.
poisoning, the urine in a case of,

650.

precipitation of, from solutions of
iron and steel, 911.

trifluoride, action of fluorine on, 12.

Phospliorylplieiiylhydi-azide, 1325.
thio-, 1326.

Phosphoryltolylhydrazide, 1325.
Phosphotungstic acids, 1160.

Photometry, colour-, Proc, 1891, 150.
Phthalamidones, 1248.

Phlhulic acid, reduction products of,

1211.

Physical phenomena at very low tem-
peratures, 1138.

Physiological action and chemical con-
stitution of aromatic compounds, re-

lation between, 366.

of calcium j8-naphthol-a-

sulphonate, 1116.
— of camphors and of their

compounds with chloral, 227.

of choline, neurine, and
allied compounds, 905.

ol dinitrobenzene, 366.

of gallic and tannic acids,

904.

of impure chloroform, 745.

of ketones and acetoximes,

1506.

of nickel carbon oxide, 365.

of pentoses, 1506.

of quinone and quinone de-

rivatives, 1115.

of sulphonal, 1507.

of sulphones, 153.

of strontium salts, 227.

of triazobe.izene, benzamide,
a-acetonaphthalide, and ethyl a-naph-
thylazoacetoacetate, 3H6.

of trimethylamine, 366.

Physiological oxidation, 1018.

Phytosterin, 1294.

Ficea vulgaris, resin from, 205.

Picene, 623.

Picoline, a-, preparation of a- and /9-

pyridyilactic acids from, 75.

dichloro-, Trans., 725.

hydrogen diaminechromium thio-

cyanate, iOOl.

Picric acid, bromination of, 156.

Picroaconitine, 1254.

Picrotin, action of hydriodic acid and
phosphorus on, 349.

Picrotoxio acid, 349.

Picrylmetachlorazobenzene, 454.

Picrylmetachlorophenylhydrnzine, 454.

Pigs fed on corn cockle, metiibolism in,

1018.
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Pillijanine, 894.

Pilocarpine, action of, on ilie excretion

of milk, 365.

hydrogen diaminechromium thio-

cv-anate, 1901.

Pimelie acid, derivatives of, 428.

dissociation constant of,

Trans., 700.

thermocliemistrv of, 1041.

anhydride, dihydrazido-, 435.

Pinacone, thio-, 1317.

Pineapple juice, ferments in, 650.

Pinene, constitution of, 865, 997.

Pinenenitrolallylamine, 998.

Pinenenitrolamylamine, 998.

Pinenenitrolbenzylamine, 998.

Pineiienitrolpropvlamine, 998.

Pinva squamosa, asli of the blood of,

1016.
blood of, 649.

Pinnaglobin, a new globulin, 1016.

Pinone glycol and its derivatives, 998.

Plniis abies, terpenes from the resin of,

625.

laricio, resin from, 204.

si/Ivestris, pollen of, 232.

Pinylamine, 996.

Pinylcarbamide, 997.

Piperazi'ie, 210.

dichloro-, 211.

Piperidine and furfuraldehyde, conden-

sation of, ]452.

argento-salts, 14S3.

chloricdide, 1357.

derivatives of, oxidation of, 354.

oxidation of, 1104.

. oxidation of, by hydrogen per-

oxide, 1484.

synthesis of, 717.

tiiiocyanate, 1110.

Piperidine-bases of the /3-series, 628.

Piperidinecarboxylic acids, 1486.

Piperonalamidoxime, 318.

Piperonaldoxime, 318.

Piperonalonitrile, 318.

Piperylacetoguanamine, 736.

Piperylbigunnide, 735

Piperylformoguanamine, 735.

Pipette for weighing fuming liquids, 13.

gas-, improved, 1374.

improved for gas absorptions,

1124.

Pisum arvense, composition of, 522.

Plant food, sodium as a, 1508.

Plant-^ells, green, nutrition of, with

foi .naldehyde, 1259.

Plants, absorption and digestion of fat

oils by, 1118.

assimilation of free nitrogen by,

367. 370, 378, 523.

direct absorption of ammoniacal

salts bv, 229.

Plants, fat-decomposing ferments in,

1261.

fixation of free nitrogen by, 1021.

gum in, which yields xylose on
saccharin cation, 1371.

• influence of carbohydrates on the
accumulation of asparagine in, 91.

occurrence of guanidine in, 908.

presence and function of phloro-

glucinol in, 1120.

respiration of, when injured under
lessened oxygen tension, 1259.

sodium chloride in, 651.

Plasma and serum, 1113.

Platinic bromide and its compounds,
heat of formation of, 3.

chloride, testing the purity of,

1526.

Platinoselenostannates, 282,

Platinothiocyanates, 286.

of the alkaloids and amines, 287.

Platinous chloride, Tkaxs., 445.

use of, as a source of chlorine,

Trans., 445.

Platinum, absorption of oxygen by,

943.

iodonitro- and bromonitro-com-
pounds of, 280.

lowering of the freezing point of

bismuth by. Trans., 896.

lowering of the freezing point of

cadmium by, Tkans., 901.

lowering of the freezing point of

lead by. Trans., 909.

nitrogen compounds of, 128.^.

occlusion of hydrogen by, 567.

pure, preparation and assaying of,

789.

tetrachloride, anhydrous. Trans.,
422.

thiocyanate, 286.

Platodipyridine bromide, 353.

chloride, 352.

Platosemipyridine chloride, 352.

Platosopyi'idine chloride, 352.

dibromide, 353.

Plessite from the Welland meteoric
iron, 24.

Pneumonia, ptomaYne of, 1258.

Poisons, vegetable, influence of, on the
germination of seeds, 228.

Polarisation, galvanic, at small elec-

trodes, 759.

Pollen of Pinus sylvestris, 232.

Polydymite, 124."

Polymethylenes and naphthenes, 1310.
Polythionates, Proc, 1892, 91.

Potassammonium, reaction of, on metals,

275.

Potassium acetate solutions, electrolysis

of, Trans., 10.

amalgam, 275.
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Potassium and tliallium chlorates, solu-

bility of mixed crystals of, 266.
bismuth chloride, 788.

bismuthate, 414.

bromide, action of sulphm'ic acid
on, Trans., 95, 101.

calcium thiosulphate, 12.

clilorate and iodine, interaction

of, Tkans., 925.

chromosulphate, 784.

citrates, 149.

ferricyanide, estimation of, 526.

use of, in gasometry, 536.

volumetric analyses by means
of, 1527.

ferrocyanide and ferricyanide, use
of, in analysis, 1129.

volumetric analyses by means
of, 1527.

fluoroxyhypovanadate, 787.

fiuoroxyvanadate, 786.

hydrogen tartrate, use of, for ti-

trating standard acids and alkalis,

525.

imidosulphonate, Trans., 952.

iodide, estimation of iodates in,

657.

lead iodides and bromide, 780.

manganese chloride, 781.

manganites, hydrated, 569.

nitrosoplati-iodide, 281.

palladiochloronitrite, 1284.

permanganate solution, stability

of, 1524.

phosphotungstates, 1160.

platibromonitrite, 1281.

platichioronitrite, 1284.

platidiculoronitrite, 1284.

platinoselenostannatt", 281.

platinothiocyanate, 286.

platinum thiostannate, reduction

of, 944.

platipentachloronitrite, 1284.

platipeiitiodonitritc, 1284.

platitetrabromonitrite, 1284.
r- platitetriodonitrite, 281, 1284.

platitribromonitrite, 1284.

platitrichloronitrite, 1284.

platobromonitrite, 281, 1284.

platochloronitrite, 1283.

platodibromonilrite, 1284.

platodicldoronitrite, 1284.

platodi-iodonitrite, 1284.

sodium hydi'ugen imidosulphonate
nitrate. Trans., 964.

spectroscopic detection and esti-

mation of, 913.

sUinnochlorides, 785.

strontium thiosulphate, 13.

thioplatinosate, 944.

tricarballylates and tbeir heats of

formation, 762.

Potassium-nepheline, artificial forma-
tion of, 1286.

Potatoes, cooked, composition. o£,

Trans., 227.
Potential contact, differences of, 553.

• differences of, at the surfaces • of
contact of very dilute solutions, 671.

.

Praesodymium, emission spectrum of, 2.

Precipitates, apparatus for washing,..

1513.

Prehuitene, bromo-, action of .sulphuric

acid on, 968.

mono- and dichloro-, 967.
Pressure and specific volume of. satu-

rated vapours, 263.

influence of, on the expansion of

water by heat, 1382.

of saturated water vapour, 396.

unequal, equilibrium of chemical
systems under, 1148.

Propaldehyde, action of zinc and etliyl

chloracetate on, 1300.

condensation of, with aniline,

1191.

dibrom-, 809.

Propaldehydeaniline, 1191.

Propane, 1 : 3-dinitro-, 1061, 1415.

nitrotribromo-, 1064.

sodiodinitro-, 1061.

tetrabromodinitro-, 1062.

Propaneparadisazoanisoil, diuitro-, 1062.

Propanedisazobenzene, dinitro-, 1062.

Propanedisazotoluene, dinitro-, 1062.

Propargylamine, derivatives of, 30.

Propargyldithiocarbamic acid. 30.

Prjopargy lie. acid diiodide, 431.

Propargylplienylcarbaniide, 31.

Propenyldimethylapionol, 1315.

Propenylparadibromobenzoic acid, para-,

605.

Propenylparahomosalicenylazoxime-w-
carboxylic acid, 319.

Propiomesitylene, action of liydrj.vU-

amine hydrochloride on, 314.

Propionamide, a-d iiodo-, 452.

Propionamidine nitrate, 951.

nitrite, 53.

Propionates, metallic, 140.

Propionic acid, o-amido-, 13y('.

)3-iodo-, action of, on ethyl

tliiocarbamate, 440.

acids, )8-oximido-, configuration of,

1069.

Propionohydroxamic acid, 699.

PropionylUiorthotolylhydrazino, 843.

Propionyldiparatolylhydrazino, 844.

Propionyldiphenyl hydrazine, 84-3.

Propionylorthotolylliydrazinc, 843.

Propionylparatolylhydrazine, 844.

Propionylpropiouic acid and its di-

oximes, 351.

Propoxybeu?Ainide, 595
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Propoxybenz ^nitrile, 595.

Propyl alcohol, action of byomine on,

809.

vapour tension of, 397.

benzenesulphonate, 1220.

benzoate, 7-amido-, 213.

chlorides, chlorination of, 1414.
• formate, magnetism of, 672.

hexyl ketone, 35.

phenyl ether, 7-chloro-, 717.
Propylacridine, 343.

Propylamidoacetic acid, 804.

Propylaminenitrobenzamide, 7-bromo-,
14.

Propylamines and their derivatives, 804.

Propylazobenzene, nitro-, 575.

Propylbenzamide, 7-bromo-, iil2.

V chloro-, 213.

Propylbenzophenone, para-, 488.

oximes of, 489.

Propylcarbamide, 1421.

dibromo-, 30, 578.

Propylcinnamylamide, ,8-bromo-, 215.

7'bromo-, 215.

Propyldithiobiaret, a-., 704.

Propylene bromide, action of, on the

sodium derivatives of ethyl aceto-

acetate and ethyl benzoylacetate.

Trans., 67.

dibromo-, 420.

nitro-, 575, 1062.

nitrobromo-, 1064.

sodionitro-, 1062.

Propyleneazobenzene, nitro-, 1063.

Propyleneazometabromobenzene, nitro-,

1064.

Propyleneazopseudocumene, nitro-,

1064.

Propylenecarbamide, bromo-, 578.

Propyleneglycol, diacetin of, 1163.

Propvlenemetazobenzoic acid, nitro-,

1064.

Propyleneorthazotoluene, nitro-, 1063.

Propyleneparazoanisoil, 1064.

Propyleneparazopheneto'il, nitro-, 1064.

Propyleneparazotoluene, nitro-, 1063.

Propyl-group, intramolecular change of

the, 43.

Propylidenaniline, 1191.

Propylisoforraanilide, 708.

Pi'opylisosuccinimide, 701.

Propylmetariitrobenzamide, )8-bromo-,

213.

Propyl-a-naphthylamine, 1 338.

Propyl-j8-naphthylamine, 1338.

Propyloxamic acid, 804.

Propylparisopropyltoluene, ortho-, 985.

Propylperitenethiocarbamide, symmetri-
cal, 702.

Propylphenylacetamide, )8-bromo-, 214.

7-bromo-, 215.

Propylphthalimide, 157.

Propylsuccinimidc, 701.

Propyltricarballylic acid, 42.

Propyltrimcthylammonium salts, 949.

bromo-, 950.

Prote'id, new, from human blood serum,
224.

Proteids, calorific values of, 4.

colour reactions of, ] 036.

in green and etiolated leaves,

520.

of maize, 379, 746, 749.

of the oat kernel, 1120.

Protocotoin, 62.

action of potash and methyl
alcohol on, 873.

derivatives of, 63, 874.

Protoplasm, new albumin from, 86.

Prussic acid poisoning, antidote for,

1019.

Pseudocumene, fluoro-, 968.

Pseudocumylparatolylcarbamide, 979.

Pseudonicotine oxide, 1010.

Pseudopelletierine, 1110.

Pseudosolution, Trans., 148.

Pseu'lothiocyanogen, properties of, 292.

Pseudotropine, 1366.

Ptomaines of infections diseases, 1258.

Puleone, an isomeride of camphor,
627.

Puleonoxime, 627.

Pump, Sprengel, automatic replacement
of mercury in, 8.

Pupin, 1501.

Putrefaction of bile, 518.
,

of milk, 1116.

Pyrazole-derivatives, 731.

formation of, from the

dichloi-hydrins and tribromhydrin,

884.

Pyrazoles, platinum compounds de-

rive 1 from, 885.

Pyrazolone-derivatives, constitution of,

145.

synthesis of, 634.

Pyrazolones, nomenclature of, 1004.

Pyrethrosin, 349.

Pyridine, action of chloromethyl alcoliol

*on, 504.

carbonyl bromoplatinite, 352.

cliloriodide, 1356.

a-chloro-, 209.

chloroplatinite, 352.

constitution of, 210.

hydrogen diamiuechromium thio-

cyanate, 1001.

plutinothiocyanate, 287.

Pyridine-bases, action of, on sulphites,

1103.

of the )8-series, 628.

Pyridinebetaine, preparation of, 1433.

Pyridinecarboxylic acids from berberine,

1357.
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Pyridine-derivatives, preparation of,

from tlie lactone of triacetic acid,

Trans., 721.

Pyridine-like bases in petroleum, 1357.
Pyridone, a-, 208.

Pyridylacrylic acid, 77.

Pyridylbromopropionic acid hydro-
bromide, j8-, 77.

Pyridyldibromopropionic acid, 77.

Pyridylethylene, 77.

Pyridyllactic acid, a-, 76.

Pyridyllactic acid, /3-, 78.

Pyridyl-w-trichloro-a-liydroxypropane,

75.

Pyridyl-a-tricliloropropylene, 76.

Pyrites, burnt, utilisation of, in the

preparation of iron salts, 1281.

Pyrocinchonic anhydride, preparation

of, 814.

Pyrogallaurin, 1470.

Pyrogallol, constitution of, 1446.

conversion of gallic acid into, 1314.

derivatives of, 715.

sodium derivatives of, 1313.

thermochemistry of, 764.

Pyromucamide, thio-, 831.

Pyrophenite from Harstigen mine,

Sweden, 1412.

Pyrotartaric acid, normal, thermo-
chemistry of, 1141.

Pyroxene, analyses of, 1409.

Pyroxene-family, 1408.

Pyroxenic rock, azure blue, from New
Mexico, 1057.

Pyrrodiazole, 637.

Pyrrodiazolecarboxylic acid, 636.

Pyrrolidine, synthesis of, 131.

Pyrroline, determination of the consti-

tution of homologues of, 74.

Pyruvic acid, condensation of, with di-

carboxylic acids, 814.

dibromo-, action of hydroxyl-

araine on, 815.

hydrazones, Trans., 786.

magnetic rotation of, Trans.,

807, 836.

thiophenylhydrazine, 1326.

anilide and its hydrazone, 1440.

imidochloride, 1440.

orthotoluidide, 1411.

Q-

Quartz, 1055.

Quercitol, thermochemistry of, 764.

Quinaldine, /3-chloro-, synthesis of, 505.

synthesis of, 1245.

Quinamyline, 1253.

Quinazolines, 217.

thio-, new synthesis of, 1495.

Quince-juice, a sugar from, 128.

Quinidine benzyl salts, 1250.

compounds of, with hydriodic
acid, 83, 640.

diethiodide, 1250.

diethyl salts, 1250.

dimethiodide, 1250.
ethiodide, 1249.

ethobromide, 1249.

hydriodo- and its salts, 1364.
methiodide, 1249.

Quinindole- a-carboxylic acid, ana-,

Trans., 787.

Quinine, action of hydriodic acid on,

81, 83, 640.

behaviour of, with methyl iodide,

221, 892.

compounds of, with hydriodic
acid, 83, 640.

conversion of cupre'ine into, 1010.

detection of, in urine, 665.

dibromide, 1012.

dimethiodide, 1363.

homologues of, 1253.

hydrochlorides, 514.

hydrogen diaminechromium thio-

cyanate, 1001.

methiodides, 1363.

preparation of homologues of,

222.

salts, appearance of fluorescence

in. Trans., 789.

Quininesulphonic acid, 515.

Quinisopropyline, 1253.

Quinitol, 833.

Quinol, chlorotribromo-, Trans., 592.

compound of, with phenylhydr*
azine, 49.

diisoamyl ether. 1444.

metachlorobromo-, Trans., 562.

metadibrorao-, Trans., 562.

metadichlorobromo-. Trans., 567.
• metadichlorodibromo-, Trans.,

579.
—— paradichlorobromo-. Trans , 565.

sodium compounds of, 1184, 1185.

thermochemistry of, 764.

trichlorobronio-, Trans., 593.

trinitro-, derivatives of, 314.

Quinoline alkyl iodides, action of

alkalis on, 878.

7-amido-, 725.

ana-amido-, Trans., 785.

7-bromo-, 630, 875.

chloriodide, 1357.

ethiodide, oxidation of, 730.

hydrogen diaminechromium thio*

cyanale, 1001.

methyl hydroxide, oxidation of,

729.

nitration of. Trans., 782.

Quinoline-derivatives, appearance of

colour in. Trans., 789.
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Quinoline-derivatives, synthesis of, by
means of alkyl acetoacetates, 78.

Quinoline-groap, attempted synthesis

of a nitramine of, 725.

Quinolinehydruzine, ana-, Teans., 784.

Quinolinehydrazines, 212.

QuinoUnemethylium alkyl oxides, nitro-

bromo-, 881.

hydroxide, bromo- and nitro-de-

riratives of, 880, 881.

Quinolinemethylpyrazolone, ana-, 788.

Q,uinoline-a-phenylsulphonic acids,

1003.

Quinolines, amido-, 1488.

hydrazines of, Teans., 782.

Quinolinesemicarbazide, ana-, Teans.,
786.

Quinoline-series, ketones of the, 1488.

quaternary ammonium bases

of, 1358.

Quinolmetachlorobromo-, chlorination

of, Teans., 578.

Quinone, action of ethyl acetoacetate

on, 608.
' and its derivatives, physiological

action of, 1115.

chlorotribrorao-, Teans., 590.

halogen derivatives of. Teans., 558,

589.

isomeric change in the halogen
derivatives of, Teans., 558.

metachlorobromo-, Teans., 562.

metadibromo-, Teans., 561.

metadichloro-, Teans., 559.

bromination of, Teans,, 576,

580.

metadichlorobromo-, Teans., 566.

metadichlorodibromo-, Teans.,
578.

paradichloro-, Teans., 558.

bromination of, Teans , 572.

paradiehlorobromo-, Teans., 563.

paradichlorodibromo-, Teans.,

572.

trichlorobromo-, Tbans., 592.

Quinonehsematin, ]115,

Q.uinoneoxime acetate,, 1457.
- - benzoate, 1457.

benzoxide, 1457.

ethers, 1456.
• ethoxide, 1457.

methoxide, 1456.

Quinones, action of bleaching powder
and of hypochlorous acid on, 720,

859, 970.

Quinonimides, formation of, from
amidoazo-compounds, 1476.

Quinoprop_yline, 1253.

Quinoxazines, 887,

Quinoxazones, 887.

R.

Eabbits, hydrophobic, catechol in the
urine of, 1115.

Racemic acid solutions, sp, gr. of, 964.

Radicles, substituted alcohol, directly

united with carbon or with nitrogen,

characteristic difference between, 106.

Radish, cooked, composition of, Teans.,
227.

quantity of starch in the tubercles

of the, 92.

Raflinose, estimation of, in vegetable
products, 249.

precipitation of, by ammoniacal
lead acetate, 1294.

preparation of, from molasses, 422.

Rain as a source of nitrogen for vegeta-
tion, 233.

water, ammonia in, 381, 909.

Ramie plant, composition of, 1511.

Reaction, velocity of. See Velocity.

Realgai', analysis of, 657.

from the Yellowstone National
Park, 283.

Rectorite, 22.

Refraction and dispersion of sodium
chlorate, 1.

molecular, of nitrogen compounds,
933.

of solid chemical compounds
in their solutions, 929.

of sulphines, 34.

Refractive index, density, molecular
weight, and diathermanous power
of a substance, relation between, 1.

indices and compressibility of

liquids, relations between, 669.

of saline solutions, 929.

power of certain organic com-
pounds at different temperatures,

Teans., 287.

powers of isocyanides and nitriles,

757.

Resazurin, formula of, 164.

Reain, detection of, in bees'-wax, 923.

of Pinus abies, terpenes from, 625.

oil, detection of, in terebentliene,

923.

Resins from Pinus laricio and Picea
vulgaris, 204.

natural, 204.

of Ficus ruhiginosa and F. macro-
phylla, Teans., 916.

Resorcenylamidoxime, fi-, 317.

Resorcinol diethyl ether, action of

nitrous acid on, 44.

nitroso-, 45.

ethyl ether, nitroso-, 44.

hepta(;hloro-, compounds derived

from the so-called, 1186.

sodium compounds of, 1184, 1185.
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Resorcinol, tetrachloro-, 1462.

thermochemistry of, 764,

Resorcinol-blue, Weselskv's, synthesis

of, 163.

Resorcinoldisazobenzene, 977.
symmetrical, 977.

Eesorcinyl orthacetate, 309.

Resorcylaldoxime, ft-, 317.

Eesorcyldialdoxime, 317.

Resorcylonitrile, /3- 317.

Kespiration, air vitiated by, 1502.
apparatus, 1257.

of plants under lessened oxygen
tension and when injured, 1259.

Respiratory value of hsemocyanin, 1370.
Retiform tissue, 1113.

Retinite, 573.

Rhamnolactone, polarisation phenomena
of, 1341.

Rhamnonic acid, polarisation pheno-
mena of, 1431.

Rhamnose from frangulin, Teans., 7.

multirotation of, 1420.

thermochemistry of, 763.

ShamnusprusfiianajCascarinivom, 14:83.

Rhodeochromium salts, 782.

Rhodinaldehyde, 203.

Rhodinol, 203, 625.

Rhodinolic acid, 203.

Rhodium-bases, constitution of, 783.

Rhodosochromium salts, 782.

Rhyolites, minerals in hollow spheru-
lites of, 23.

Ribonic acid, 438.

Ribose and its derivatives, 439.

Rice, effect of excessive liming on the

growth of, 91.

Ricinelaidic acid, oxidation of, 1304.
Ricinoleic acid, oxidation of, 1304.

Riebeckite from Michigan, 793.

Rings, closed, hydrogenation of, 1040.

nomenclature of, Proc,
1892, 127.

Rock of the Jiwaara, in Finland, 1058.

Rocks, acid, reproduction of, 23.

Rock-salt from Torda and from Vizakna,
1054.

Rosaniline, formation of, 340.

Rose oil, Grerman and Turkish, 203,

625.

Rosin, estimation of, in its mixtures
with fatty acids, 389, 546.

oil, detection of, in fatty and
mineral oils, 548.

Rotation, magnetic, of dissolved salts,

Pkoc, 1892, 12.

Rotatory power, laws of, and stereo-

chemistry, 758, 759.

of diacetyltartaric-derivatives,

669.

Rubbadin, 1076.

action of nitric acid on, 1077.

Rubbadin, action of sulphuric acid on,

1077.

Rubidium antimony chlorides, 788.

bismuth chlorides, 789.

compounds, extraction of, from
carnallite, 1395.

manganese chloride, 781.
Rubidium-carnallite, 1395.

Ruby from Burma, 1055.
Rumpfite, from Upper Styria, 417.
Ruthenium chloride, 688.

hydroxychloride, 688.

oxides, saline compounds of the
lower with the higher, 282.

peroxide, action of light on, 282.

Sabella, ash of the blood of, 1256.

Saccharin, specific rotatory power of,

1421.

thermochemistry of, 763.

Safrole, oxidation products of, 46, 310.

Salicylaldehyde, action of acetic chlor-

ide on chloro-, bromo-, and nitro-

derivatives of, 1458.

ethylation of, 57.

reduction of, by zinc-dust and
acetic acid, 168.

Salicyldiure'ide, action of ethyl aceto-

acetate on, 56.

Salicylic acid, action of heat on, 1208.

compound of, with phenyl-

hydrazone, 49.

condensation of nitrobenz-

aldehydes with, 621.

separation of, from benzoic

acid, 1532.

Saline hydrates, formation of, at high
tempenitures, 119.

Salsify, cooked, composition of, Tbans.,

227.

Salt, solution of a, in an indifferent salt

solution and of a gas, analogies be-

tween, 397.

solutions, aqueous, viscosity of,

1044.
boiling, determination of the

temperature of the steam arising

from, Teans., 495.

compressibility of, 766.

electrical behaviour of metals

in, 393.

Salts, capillar}' constants of, at their

melting points, 7.

changes of volume in Eolutions of,

766.

coloured, absorbent power of, and
electrolytic dissociation, 757.

determination of the electrolytic
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dissociation of, by means of solubility

experiments, 1143.
Salts, diesolved, magnetic rotation of,

Peoc, 1892, 12.

double, solubility of, 1145.

etbereal, normal isomeric, of the
fatty series, calculation of the boil-

ing points of, 260.

formation of layers in solutions of,

in mixtures of water and organic
liquids, 1146.

heat of dissolution of, in water,

676.

heat of formation of, in alcoholic

solution, 262.

metallic, electromotive forces of,

255.

organic liquids as solvents for,

558.

mutual solubility of, in water, 8,

264.

solubility curves of pairs of, 1384.

state of, in solution, 397.

Samarium, spectra of, 780.

Samarskite from Colorado, 416.

Sand, siliceous, of Monte Soratte, 23.

Sandal wood, essence of, adulteration of,

1379.

Sandmeyer's reaction, use of sodium
hypophosphite in, 305.

Santinic acid, 871.

Santonic acid, 1352.

oxidation of, 1353.

oxime of, 1352.

Santonin, derivatives ot, 869.
Santoninamine, 869.

Santonine, detection and estimation of,

666.

Saponification by sodium ethoxide, 139.

Saponins, 350.

Sapotin, 724.

Sapotiretin, 725.

Sapotoxin from Agrostemma githago,
350.

Scarlet runners, cooked, composition of,

Trans., 227.

Schiff's bases, 1189.

Scopolamine, 1255, 1366, 1498
Sea-kale, cooked, composition of. Trans.,

227.

Sebacamide, 1180.

Sebacic acid, derivatives of, 1180.

Seeds, influence of vegetable poisons on
the germination of, 228.

Selenium, allotropic states of, 405.

Semithiocarbazides, di-substituted,

Trans., 1012.

Sepia officinalis, blood of, 648.

Serpentine rock from Borzanasca, 1058.

Serum and plasma, 1113.

human blood, new proteid from,
224.

Serum, toxicity of 228.

Sesame oil, detection of, in olive oil,

1133.

Silicates, action of ammonium chloride

at its dissociation temperature on,

772.

fractional analysis of, 945.

Silicic acid, colloidal solutions of.

Trans., 154.

estimation of, in fluorides,

1127, 1128.

Silicon carbide, 1050.

compounds, Trans., 453.

condition of, in cast iron, 19.

estimation of, in aluminium,
1130.

graphito'idal, reducing action of,

115.

tetrachloride, action of, on substi-

tuted phenylamines. Trans., 453.

reactions of, 1273.

thiochloride, 404.

Silk, nitrated, 1111.

rotatory power of, 254, 645.

specitic gravity of, 1036.

tissue, detection of vegetable fibre

in, 667.

Silver, absorption of oxygen by, 943.

acetate, action of iodine on, 1301.

dry distillation of, 37.

acetylide, 14 L6; Proc, 1892,
109.

action of chlorine and of bromine
on, 118.

action of nitric acid on, 1403.

allotropic, 15, 116, 405.

and lead, separation of, 1522.

barium phosphotungstate, 1160.

blue, 15.
^

caproate, action of iodine on,

1301.

chloride, action of light on, 775

;

Trans., 728.

solution of, in aqueous am-
monia, 1154.

colloidal, 117, 941.

pure, preparation of, 775.

electrolytic detection of, 541.

electrolytic separation of, from
osmium, 920.

estimation of, by means of hydr-

oxylamine hydrochloride, 662.

estimation of small quantities of,

in base metals, 1525.

hydrosulphide. Trans., 132.

imidosulphonates. Trans., 974.

lowering of the freezing point of

bismuth by, Trans., 895.

lowering of the freezing point of

cadmium by, Trans., 900.

lowering of the freezing point of

lead by, Trans., 907.

{
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Silver nitride, 112.

nitrosilicate, 684.
ore, new, 1404.

organosol of, 775.

permanganate, decomposition of,

942.

permolybdate, 1160.

phenylacetylide, 831.
' salts, compounds of thiourea with,

Trans., 249.

of fatty acids, dry distillation

of, 38, 293, 811.

organic, dry distillation of,

293.

slags, estimation of bismuth in,

919.

sulphite, 684.

zinc, and lead, separation of, in

galena and blende, 1378.

Silver-cadmium alloy, analysis of.

Trans., 913.

Sinapanpropionic acid, 441.

Siplion for hot liquids or for those
evolving gases or vapours, 270.

Slag, estimation of, in wrought iron.

Trans., 551.

Slags, estimation of phosphoric acid in,

382.

silver, estimation of bismuth in,

919.

Soap analysis, 550.

estimation of combined alkali in,

384.

Sodammonium, action of, on metals,

275, 773.

Sodium, action of, on chromic fluor-

ide, 19.

alloys of, 773.

amalgam, 275.
• ammonium imidosulphonate,
Trans., 961.

and tin, alloy of, 572.

as a plant food, 1508.

bromide, action of sulphuric acid

on. Trans., 101, 102.

carbonate and sodium hydrogen
carbonate, solubility of, in solutions of

sodium chloride, 116.

chlorate, refraction and dispersion

of, 1.

chloride, cryoscopy of dilute solu-

tions of, 1045.

in plants, 651.

influence of, on nitrogenous

excretion, 904.

measurement of the vapour
pressures of solutions of, Trans.,
773.

citrates, 149.

ethoxide, saponification by, 139.
—— ethylthiosulpliate, preparation and

properties of, 799.

Sodium ferrinitrosonaphtholsulplionate,
346.

ferrite, hydrated, dehydrating
action of glycerol on, 119.

fluoroxyvanadate, 786.
hydrogen sulphide, action of iodine

on, 681.

hypophosphite, use of, in Sand-
meyer's reaction, 305.

imidosulphonates, Trans., 954.
isopropoxide, 691.

thermochemistry of, 674.
lowering of the freezing point of

bismuth when alloyed with, Trans.,
892.

lowering of the freezing point of
cadmium by. Trans., 897.

lowering of the freezing point of
lead by. Trans., 904.

nitride, 112.

nitrite, analysis of, 1029.
permolybdate, 1160.

piatinoselenostannate, 282.

separation of, from mercury and
phosphoric and arsenic acids, 530.

stannibromide, 121.

sulphate, action of carbon on, in

presence of silica, 565.

boiling point of a solution of,

Proc, 1892, 94.

solubility of, 398.

thiosulphate, change proceeding in

an acidified solution of, where the pro-

ducts of change are retained in the
system. Trans., 176.

Soil, absorption of oxyhydrogen gas by,

377.

arable, kaolin in, 1026.

estimation of phosphoric acid in,

750.

influence of, on the assimilation of

free nitrogen by plants, 372.

influence of the nature of, on
vegetation, 1121.

inoculation, experiments on, 1512.

loss of nitrogen in the decom-
position of nitrogenous matters in the,

374.

phosphoric acid in, 233, 750.

presence of boric acid in the pro-

ducts of, 93.

vegetable, estimation of sulphur
in, and the forms in which it is

present, 656.

spontaneous oxidation of,

655.

the pliosplioric ncid of, 233, 750.

Soils, action of lime on, 94.

arable, estimation of kaolin in,

1031.
fixation of atmospheric nitro*

gen by, 522.
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Soils, fallow, influence of clay and or-

ganic nitrogen in, on the absorption
of atmospheric nitrogen, the reten-

tion of nitrogen, and nitrification.

656.

inorganic substances in, 1513.
Solanacea;, alkaloids of, 231.

Solarium nigrum, alkaloids of, 232.

tuberosum, alkaloids of, 232.

Solubility curve, theory of the, 559.

curves of pairs of salts, 1384.

mutual, of salts in water, 8, 264.

of double compounds, 1047, 1385.
—— of double salts, 1 145.

of gases in water, 107, 271.

of mixed crystals, 265, 560.

Solution, alteration of the conductivity
of, by addition of a non-electroljte,

1382.

and pseudo-solution, Teans., 148.

and suspension, connection be-

tween, Teans., 151, 165.

law of thermodjnamical coinci-

dence and its application to the
theory of, 557.

nature of, 108.
—— passage of substances in, tlirougb

mineral filters and capillary tubes,

1267.

state of salts in, 397.

the new theories of, 264.

theory of residual chemical affinity

as an explanation of the physical

nature of, 559.

Solutions, a new property of certain,

Teans., 160.

application of thermodynamics to,

395.

aqueous, action at a distance of

water vapour on, 936.

diffusion in, 1265.

salt, viscosity of, 1044.

specific gravities of, 765.

cane-sugar, cryoscopy of, 109, 678,
1046.

chemical equilibrium in, 1146.
colloidal, nature of, 766.

pedetic motion in relation to,

Peoc, 1892, 17.

dilute, applications of gaseous laws
to, 935.

cryoscopic behaviour of, 8,

678, 1045.

existence of acid or basic salts

of monobasic acids in, 110.

of cane sugar, freezing points

of, 678, 1046.

isohydric and non-isohydric, of

acids, velocity of reaction in mixtures
of, 936.

measurement of the osmotic pres-

sure of, 556.

Solutions, measurement of the vapour
pressures of, Teans., 769.

molecular refraction of, 929.

of a gas and of a salt in an in-

different salt solution, analogies be-

tween, 397.

of salts, changes of volume in, 766.

in mixtures of water and
organic liquids, formation of layers in,

1146.

of some metallic chlorides, physical

properties of, Teans., 339.

partially miscible, 1046.

saline, compressibility of, 766.
refractive indices of, 929.

temperature of steam arising

from, Teans., 495.

saturated, 1047.

stochiometry of, 1382.

strong, and the dissociation hypo-
thesis, 108.

sugar, sp. gr. of, 935.

theory of, 1045.

very dilute, determination of the

freezing points of, 935.

potential differences at

the surface of contact of, 671.

Solvents, behaviour of optically active

substances in mixtures of two, 1137.

Sorbinose, tiiermochemistry of, 763.

Sorbitol, compounds of, with molybdic
acid, 422.

occurrence of, in the fruit of the
cherry laurel, 908.

Sparteine, 1362.

Spei-itic gravities of aqueous solutions,

765.

gravity of gases, determination of,

1267.

of sugar solutions, 935.

relation of E.M.F. to, 257.
Specific heat of aluminium, 673.

of liquids at temperatures
above the boiling point, 761.

of tne diamond, 761.

heats of liquids, calculation of, 2.

Specific inductive capacity, relation of,

to latent heat of evaporation, 258.

Specific rotatory power of galactonic

acid and galactonolactone, 1432.

of gluconic acid and
gluconolactone, 1432.

of invert sugar and of

dextrose obtained from cane i-ugar by
means of invertase, Teans., 408.

' of rhamnonic acid and
rhamnolactone, 1431.

of rhaumose and the

saccharins, 1420.

of tartaric acid and its

salts, 1308.

of xylose, 1420.
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Specific volume and pressure of satu-

rated vapours, 263.

Spectrn, absorption, of thin metallic
films, 1037.

emission, of neodymium and prse-

sodymium oxides and of luminous
solids containing neodymium, 2.

of samarium, 780.

Spectroscopic detection and estimation
of potassium, 913.

Spectrum, absorption, of haematin, sen-

sitiveness of, 1369.

of gallium, 930.
• of hydrogen, Hasselberg's second

or compound, 1381.

Spermine, supposed reaction of, 1300.

Spessartine from Virginia, 1411.

Spinach, cooked, composition of, Teans.,
227.

Spirits, analysis of, 387.

estimation of fusel oil in, 543.

examination of, for secondary con-

stituents, 2i4,

of wine, detection of higher alcohols

in, 1379.

Spring, hot mineral, at Finca Huracato,
Salta, Argentine Hepublic, 574.

Stannibromides, 121.

Stannic acid, a-ortho-, 412.

Starr^h, colloidal solutions of, Teans.,

156.

combination of iodine with, 801.

conversion of, into amyl alcohol by
a bacterium, 90.

digestion of, by doss, 516.

fixation of iodine by, 578.

in the fungus Boletus pacTiypus,

230.

iodide of, 578, 801, 1171.

product of the oxidation of, 1171.

quantity of, in the tubercles of the
radish, 92.

thermochemistry of, 764.

Steam arising from boiling salt solutions,

temperature of, Teans., 495.

Stearic acid, action of bromine on,

695.

Stearolic acid, diiodo-, 470.

phenylhydrazide, 1428.

Steel, direct estimation of aluminium in,

102.

estimation of carbon in, 913.

estimation of chromium in, 538.

estimation of manganese in, 916,

1030.

estimation of nitrogen in, 237.

estimation of phosphorus in, 528,

529, 911.

estimation of sulphur in, 382.

estimation of tungsten in, 539.

Stereochemical models of organic mole-

cules, 679.

Stereochemistry and the laws of rotatory
power, 758, 759.

and the oximes, 50.—— of diacetyltartaric acid, 758, 759.
Stilbene, formation of, from the poly-

meric thiobenzaldehyde, 184.

paradinitrorthodichloro-, 444.
substitution products of, 718.

Stilbene-series, isomeric change in,

1224.

Stomach, estimation of free hydro-
cliloric acid in the. 2.36, 1125.

Stomach -contents, estimation of pep-
tones in, 1136.

Straw, aerobic nitrate-reducing ferment
in, 1259.

Stromeyerite from California, 1407.
Strontium and calcium, separation of,

915.

separation of, as chromates,
914.

barium, and calcium, separation of,

660.

carbonate, action of potassium
sulphate on, 1276.

chloride, solubility of, 398.

chromate, solubility of, in dilute
alcohol, 914.

nitride, 566, 776.

phosphates, 1156.

potassium thiosulphate, 13.

salts, physiological action of, 227.
pure, preparation of, 1277.
removal of barium from,

776.

tartrate, behaviour of, with plas-

tered wines, 93.

volumetric estimation of, 1521.

Strychnine, 1012.

hydrogen diaminechromiura thio-

cyanate, 1001.

Suberic acid, thermochemiiitry of, 1041

.

Substitution in the fatty series, 577,
1414.

Succinamide, asymmetrical diiodo-, 453.

Succinendiamidoxime, formation of,

137.

Succinic acid, action of hydroxylamine
on derivatives of, 136.

amido- and anilido-deriTatiTes

of, 819.

separation of malic acid from,

1531.
thermochemistry of, 1041.

diamide, imido-, 820.

Succinimidine nitrite, 53.

Succinimidoxime, 136.

Succinylplienylhydrazide, /3-, 1494.

Succus enferictix, liunian, 1368.

Sugar, analysis of, 388.

cane-, freezing points of dilute

solutions of, 678, 10*46.
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Sugar, cane-, invert sugar and dextrose

or levulose, examination of mixtures
of, 248.

solutions, crjoscopy of, 109,
> 678, ]046.

sp. rot. power of, in dilute

solution, 801

.

thermochemistry of, 764.

disappearance of, from the blood,

363.

formation of, from peptones in

blood, 1502.

formation of, in the organism,
1113.

formation of, in the organism
when oxygen is deficient, 362.

from linseerl, 1293.

from quince juice, 128.

in blood, 743.

invert, specific rotatory power and
cupric reducing power of, Tkans., 4U8.

milk-, behaviour of, in a diabetic

903.

thermochemistry of, 764.

potato-starch-, recognition of, in

wine, 922.

products, estimation of calcium

salts in, 1377.

solutions, sp. gr. of, 935.

Sugar-cane, healthy and diseased, ana-

lyses of, 1372.

Sugars, aromatic, 1447.

change of, in the alimentary canal,

902.

disappearance of the multirotation

of, in animoniacal solution, 1419.

distribution of, in Boletus edulis

and B. auraniiacus, 519.

estimation of, by means of Ost's

• copper solution, 387.

licher in carbon from glucose,

1164.
thermochemistry of, 933.

Sulphanilic acid, transformation of, into

sulphanilocarbamic acid in the animal
economy, 903.

Sulplianilocarbamic acid, 904.

Sulphatammon, Teans., 949.

Sulphates, anhydrous, crystallised, 941.

from California, 1407.

metallic, efflorescence of, 1271.

, volumetric estimation of, 1377.

Sulphide solutions, physical constitution

of, Tkans., 137.

Sulphides, inorganic, estimation of

sulphur in, 657.

metallic, action of ferric chloride

on, 18, 278.

soluble, volumetric estimation of,

1515.

Sulphines, molecular refraction and dis-

sociation of solutions of, 34.

Sulphinic acids, tautomcrism of, 623.
Sulphinic-derivatives and their analogies

to compounds of organic amines, 34.

Sulpliite and thiosulphate, action of
iodine on a mixture of, Teans., 10!- 3.

Sulphobenzaldehyde, bromo- and hydr-
oxy-derivatives of, 337.

Sulphobenzamidinic acid, 714.
Sidphobenzoic acid, me; a-, orthamido-,

333.

orthobromo-, 333.

paramido-, 382.
Sulphobenzoic acid, ortlio-, nitro-, 479.
Sulphobutyric acid, /8-, 424.

Sulphonal, physiological action of,

1507.

Sulphones, chemical and physiological
relations of, 153.

Sulphonic acid, alkyl salts of, 1219.

acids, anhydrides of, Peoc, 1892,
41.

' preparation of ethereal salts

of, Peoc, 1891, 184.

chlorides, action of alcohol on,

Peoc, 1891, 184.

Sulphur, action of, on metallic solutions,

770.

action of, on the alkaline earths,

770.

action of, on the alkalis, 770.
action of, on water at 100°, 770.
and phosphorus, compounds of, 14.

allotropic states of, 405.

combustion of, in oxygen, 679-
estimation of, 382, 1375.
estimation of, in galena, 658.
estimation of, in inorganic sulph-

ides, 657.

estimation of, in organic substances,
382.

estimation of, in red copper, 753.
estimation of, in vegetable soil,

656.

flowers of, action of sulphurous
acid on, Teans., 199.

forms in which present in vege-
table soils, 656.

from the Yellowstone National
Park, 283.

in iron, estimation of, 1376.
in steel and iron, estimation of,

382.

insoluble, 1389.

plastic, formation of, from sulphur
vapour, 1150.

tetroxide. 111.

Sulphuric acid, amides and imides of,

1389.

and water, contraction on
mixing, 271.

combined, estimation of, 104,

538.
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Sulphuric acid, combined, volumetric
estimation of, 1515.

crjoscopic behaviour of weak
solutions of, 67».

• dilute, density and composi-
tion of, 271.

estimation of, 659.

formation of, in burning coal-

gas, 1151, 1374, 1389.

in urine, volumetric estima-

tion of, 1377.

solutions, densities of, 271,

272.

Sulphurous acid, action of, on flowers of

sulphur. Trans., 199.

complex salts of, 564.

constitution of, 1324.

anhydride, decomposition of, by
carbon at high temperatures, 681.

microscopic detection of, 237.

Sulphuryl holoxide, 401.

Superphosphates, analysis of, 1125.

Supersaturation, 398.

Suspension and solution, connection be-

tween, Teans.,151, 165.

Syrup, estimation of calcium salts in,

1377.

T.

Tsenite from the Welland meteoric

iron, 24.

Talomucic acid, 299.

Talonic acid, 299.

Talosei 299.

Tannic acid, physiological action of,

905.

Tannin analysis, Lowenthal's method
of, 667.

derivatives of. 181,

estimation of, 1135.

-;— estimation of, in barks, 390.

from chestnut wood, 716.

Tariric acid, 582.

Tartar, estimation of, in sweet wines,

1531.

Tartaric acid and its salts, specific ro-

tatory power of, 1308.

detection of, in citric acid,

546.
« separation of malic acid from,

1531.
solutions, sp. gr. of, 964.

synthesis of, 822.

diphenylhydrazide, action of carb-

onyl chloride on, 511.

Tartarotiirtaric acid, 965.

Tartranilide, acetyl derivatives of, 54.

preparation of, 64.

Tartrates, dissociation in dilute solu-

tions of, 588, 1144.

Tartromalic acid, 589.

Tartronic acid, alkali salts of, 675.

thermochemistry of, 675.
Tea, analysis of, 926.

Teak, mineral substances in, 230.
Teas, preparation of, 1371.

Teeth, influence of various salts on the
composition of, 647.

Tellurium from Faczebaya, 1054.
Temperature and solubihty, law of the

connection between, 55P.

change of the empirical and theo-

retical isothermals of mixtures of
two substances with the, 259.

influence of, on the refractive

power of certain organic compounds,
Teans., 287.

volume and E.M.F., changes of,

on mixing electrolytes, 930.

Temperatures, critical, of mixed liquids',

262.

high, optical measurement of,

761.

of saturated vapours of various
liquids under the same pressure,

1143.

very low, physical and chemical
phenomena at, 1138.

Tension, maximum, with which hydro-
gen is set free from solutions by
metals, 561.

Teraconic acid, synthesis of, 427.
Terbium earth, 1400.

Terebenthene, 624, 625.

detection of resin oil in, 923.

Terecamphene, 624, 635.

Terfas, relation between truffles

654.

Terfezia bouderi, analysis of, 654.
daveryi, analysis of, 654.

hnfazi, analysis of, 654.

Terpene, uextro-, from Russian
pentine, degree of saturation

1350.

Terpenes and their derivatives, 200, 347,
623, 625, 722, 1100.

from the resin of Finns abies,

625.

Terpin hydrate, action of hydriodio
acid on, 867.

from eucalyptus oil, 1235.

Terpinol hydrate, reduction of, 1351.
Tetrabenzoyloxamide, 1084.

Tetrabpnzylcarbamide, 1083.

Tetrabenzyltrimethylenetrisulplione,

692.

Tetracetyleuxanthic acid, 1351.

Tetracetylhydrindigotin, 480.

Tetracetylpenterythritol, 128.

Tetradecylacetylene, 1163.

Tetradvraite from Zmpk6 and from
K^zbanya, 1054.

and,

tur-

of.
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6-luticline,

1243.

TefrahydrobenzyHdene-2
1361.

Tetrahydrokctoquinoxalines, 886.

Tetr!ih_ydro-2-inethylpyridine, A^
Tetrahydro-a-naphtlioic acid, 192.

Tetrahydro-/S-naplithoic acid, 194.

Tetrahydronaplitliylanisoil, 1445.

Tetrahydronaplithylphenol, 1445.

Tetrahydrophthalic acid, cisA^-, 1216.

Tetrahydropicoline, A2-, 1243.

Tetrahydropinene, 998.

Tetrahydropyrazine, 633.

Tetrahydropyridine, 14S4.

Tetraliydropyridine-derivatives, syn-

thesis of, and conversion of, into

piperidine derivatives, 1243.

Tetrahydroquinoline, dinitro-, 726.

oxidation of, 1104.

TetraLydroquinoline-derivatives, oxida-

tion of, 355.

Tetralivdroquinolylcarbamide, 725.

dinitro-, 726.

Tetrahydrothioquinazoline, 1496.

Tetrahydroxyaurindicarboxylic acid,

1469.
Tetraliydroxybenzophenone and its deri-

vatives, 1225.

Tetraketohexamethylene hydrate, tri-

chloro-, 835.

tetrachloro-, 836.

tribromo, 836.

Tetralkylammonium iodides, formation

of, 133.

Tetramethylbenzamidobenzophenone,
action of nitrons acid on, 185.

Tetramethylbenzidine, metadiamido-,

1222.
Tetramethyldiamidoarsenobenzene,

1321.
Tetramethyldiamidobenzhydrol, conden-

sation of, with xylidine, mesidine,

psendocumidine, isoduridine, and
prehnidine, 188.

Tetrametliyldiamidodiphenylmethoxy-
methylquinolylmethane, 190.

Tetramethyldiamidophenylquinolyl-

methanc, 190.

Tetramethylene, derivatives of, Teans.,

36.

diethyl glycol, Teans., 58.

ethyl ketone. Trans., 51.
'- sodium hydrogen sulph-

ite compound of, Teans., 53.

. ketoxime, Teans., 54.

methyl ketone, Teans.
ketoxime, Teans.

phenyl ketone, Teans.,

ketoxime, Teans.
Tetramethylenecarboxylic acid, bromo-

Tkans., 41.

. dissociation constant of,

Teans., 705.

47.

49.

59.

61.

acidTetramethylenecarboxylic
paration of, Teans., 40.

acids, melting points of, 1040.
chloride, preparation of, Teans.,

41.

Tetrametliylenedicarboxylic acid, n-,

dissociation constant of, Teans., 705.
acids, 1306.

thermochemistry of, 1041.

Tetramethylene-ethylcarbinol, Teans.,
54.

Tetramethylene-ethylcarbinyl acetate,

Teans., 56.

Tetramethylenemethylcarbinol, Teans,,
50.

Tetramethylenephenylcarbin ol, Teans .

,

62.

polymeride of, Teans., 65.

Tetramethylenepropyl bromide, Teans.,
58.

iodide, Teans., 57.

Tetramethylorthophenylenediamine,
1474.

Tetramethylti'iamidodiphenylmethoxy-
tolylmethane, 190.

Tetramethyltriamidodiphenyltolyl-
methanes and their derivatives, 187.

Tel ra-^-naphthylcarbamide, dithio-,

166.

Tetraphenylcarbamide, dithio-, 165.

thio-, 165.

tetraphenylthiodithiosemicarb-

azide, 1326.

Tetraphenylthiophen, 185.

Tetratolylcarbamide, para-, 1083.
Tetratolyloxamide, para-, 1084.
Tetravinylpvridine, 1483.

Tetrazole, 1009.

Tetrazoleazodimethylaniline, 1299.
Tetrazoleazo-)3-naplithylamine, 1299.
Tetrazotic acid, amido-, 1299.
Tetrethylacetone, 1188.

Tetrethyldiamidoarsenobenzene, 1321.
Tetrethyleuxanthic acid, 1354.

TetretliYltriamidodijDhenyltolylmeth-

ane, 189.

Tetrethyltrimethylenetrisulphone, 592.

Tetrole-nuclei, constitution of, 302.

Tetrolic acid, 961.

Tetrylenedicarboxylic acetoanhydride,
1307.

acetochloranhydride, 1307.

acid, symmetrical, 1306.

Thallium and potassium chlorates, solu-

bility of mixed crystals of, 266.

clilorochromate, 568.

chromate, 567.

estimation of, 238.

hypophosphate, 403.

lowering of the freezing point of

cadmium by, Teans., 903.

potassium chromate, 568.
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Thallinm sesquioxirle, 56S.

Thallium lead alloy, aiialy;?esof, Trans.,
914.

Thaumasite from Kjollaiid, 1407.
Thermal value of the hydroxyl groups

in glycol, 576.

Thermochemistry of bibasic organic
acids, 395, 1140.

—— of compounds of chlorine with
iodine, 1887.

of dibromomalonic acid, 1140.

of di-, tri-, tetra-, penta-, and
hexa-methylene rings, 1041.

of disodium glycol, 421.

of guanidine and nitroguanidine,

1142.

of hydrazhie, 933, 1143.

of hydroxylamine, 1143.

of malic acid, 260.

of monosodium and disodium
catechol, 1184. 1185.

of monosodium mannitol, 800.
• of monosodium and disodium

resorcinol and quinol, 1185.

of persulphuric acid and its salts,

931.

of phenol, 1041.

of sodium isopropoxide, 674.

of sodium pyrogalloi, 1313.

of sugars, 931.

of tartronic acid, 675.

of the carbohydrates and polybasic

alcohols and phenols, 763.

of the cinuamic acids, 469.

of tlie hydroxybenzenes, 1446.

of the oxime of opianic anhydride,

459.

of the substitution of radicles in

union with carbon and nitrogen re-

spectively, 1141.

Therraodynamical coincidence, law of,

and its application to the theory of

solution, 557.

Thermodynamics, second law of, and its

application to chemical phenomena, 3.

Thermoelectric phenomena at the con-

tact of two electrolytes, 1037.

Thetincarboxylic acids, 1433.

Thiacetic anhydride, 300, 581.

Thiamides, action of ethylenediamine
on, 1247.

Thiazole, 313.

compounds of, 215.

Thienylisoxazolic acid, 301.

Thienylphenylpyrazole, 304.

Thienvlplienylpyrazolic acid, 303.

Thiobiurets, 703.

Thiocarbainates, reactions of, 1318.

Thiocarbamide, silver compounds of,

441; TttANS., 2 J 9.

Thiocarbamides, 702.

action of ethylene bromide on, 466.

VOL. LXIJ.

Thiocarbamides, aliphatic, action of
oxidising agents on, 292.

aromat ie, action of thiocarbouyl
chloride on, 983.

un symmetrical, action of ncctone
and bi-omicvtoplienone on, 216.

Thiocarbaniltolyloxamethane, 599.

Thiocarbimides, compounds of, with
aldehyde-ammonias, Trans., 509.

Thiocarbonyl-)8-dinaphthylthioearb-
amide, 984.

Thiocarbonyldiparatolylthiocarbamide,
984.

Thiocarbonylthiocarbanilide, 983.

Thiocyanacetone, 1425, 1426.

estimation of, 1426.

Thiodiphenylcarbamic chloride, 164.

Thiohydaiitoic acid, action of phenyl-
hydrazine on, 966.

Thiole, 312.

Thionessal, 185.

substit ut ion products of, 718.
Thionyl chloride and aromatic hyir-

azones, 1324.

Thiophen mercuric chloride, 828.

nitrile, 831.

tetrabromo-, oxidation of, 302.
Thiophenaldoximes, 1435.

Thiophenantial loxime, 1435.

Thiopherchloropnosphine and its de-
rivatives, 96(5.

Thiophendicarboxylic acid, o^-, 830.

bromo-, 831.

Thiophendiethylmethylphosphonium
iodide, salts, 966.

Thiophendiethylphosphine, 966.

Tliiophenoxychlorophosphine, 966.

Thiophenphosphinic acid, 966
Thiophenphospliinous acid, 966.

Thiosulphate and sulphite, action of

iodine on a mixture of. Trans., 1083.

solutions, preservation of, 1514.

Thiosulphates, 12, 1418.

Thiosulphonates, aromatic, 990.

Thiosulphonic acids, aromatic, 478.

Thiosulphuric acid, decomposition of,

Trans., 176.

Thiotoleue mercuric chloride, $-, 829.

Thiourea, action of nitrous acid on.

Trans., 525.

and ammonium thiocyanate, com-
pound of, 1309.

compound of silver bromide with,

Trans., 251.

compound of silver chloride with,

Trans., 252.

compound of silver cyanide with,

Trans., 253.

compound of silver iodide with.

Trans., 252.

compound of, with aldehyde-am-
monia, Trans., 510.

5 t
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Thiourea, compound of, with isovaler-

aldeliyde-ammonia, Trans., 513.

compounds of silver nitrate witli,

Trans., 250.

compounds of, with aldehyde-
ammonias. Trans., 509.

properties of, 1309.
silver compoimds of, Trans., 249.

Thioureas, Proc, 1892. 96.

substituted, isomerism amongst the,

Trans., 536.

Thorium and uranous sulpliates, iso-

mor|)hous, 571.

Thymol, 1078.

refractive power of, at different

temperatures, Trans., 305.

Thymolglycuronic acid, 1116.

Tiglic acid, constitution of, 1304.

Tilias, oil from the seeds of, 92.

Tin, action of nitric acid on, 1402.

and sodium, alloy of, 572.

antimony, and arsenic, detection

of, 918.

separation of. Trans.,
42)..

bismuth, cadmium, and lead, sepa-

ration of, 754.

cadmium, and gold, estimation of,

in alloys, 1030.
—— double halogen snlts of, 785.

estimation of, 1129.

lowering of the freezing point of

bismuth by. Trans., 896.

lowering of the freezing point of

cadmium by, Trans., 901.

lowering of the freezing point of

lead by. Trans., 908.

Tin. See also Stannic.

Tin-ores, analysis of, 540.

Tirmania africana, analysis of, 654.

Tissue, retiform, 1113.

Tissue-fibrinogens, 646.

Titanic oxide, distribution of, on the
earth, 791.

Titaniferous iron ore from the Fichtel-

gebirge, 1406.

Titanium, decomposition of minerals
containing, 664.

< estimation of, in titanium-alumin-
ium, 1131.

sesquioxide, action of nitric oxide
on, 1152.

Tolallyl sulphide, 185.

Tolane sulphide, 185.

Toi.inylamidine nitrite, para-, 53.

Tolidine, metamidortlio-, 852.

metanitrortho-, 852.

polymethylene bases from, 1223.

Tolidinedisulphonamide, 1468.

Tolidinedisulphonic acid, ortho-, 1466.

Tolidinepulphonic acid, 1467.

Toiualanir.e, nitro-, 1359.

Toluamide, imidodiortho-, 712.

imidodipara-, 712.

Toluene, bromination of, TiUNS., 1025.
diamido-, action of formaldehyde

on, 1496.

interaction of bromine and, Trans.,
1023.

1:2: 5-dichloro-, sulphonationof,
Trans., 1050.

1:3: 4-dichloro-, sulphonation of,

Trans., 1060.

metachloi'o-, sulphonation of,

Trans., 1075.

orthobromo-, bromination of,

Trans., 1031.

orthochloro-, sulphonation of,

Trans., 1072.

orthonitro-, action of chlorine on,

in presence of sulphur, 1437.

parabromo-, bromination of.

Trans., 1032.

parachloro-, sulphonation of,

Trans., 1078.

paramidorthochloro-, 415.

refractive power of, at different

temperatures. Trans., 297.

1:3:4: 5-trichloro-, Trans., 1070.

Tolueneazocyanocamphors, ortho- and
para-, 1343.

Toluenediazoacetotoluidide, 459.

Toluenehydrazoparacresol, para-, 974,
Toluenemetasulphonic acid, orthometa-

dibromo-, Trans., 1038.

Toluenepai'asulphonic acid, bromination
of the potassium salts of, Trans., 1027.

Toluenes, ortho- and para-bromo-, pre-

paration and properties of, Trans.,
1026, 1027.

Toluenesulphonic acid, 1:2: 5-dichloro-,

deriyatives of. Trans., 1051.

1:3: 4-dichloro-, derivatives

of. Trans., 1061.

hydrolysis of, Trans.,
1068.

metachloro-. Trans., 1075.

ortho-, 1:2: 5-orthobromo-,
Trans., 1041.

1:2: 5-orthochloro-,

Trans., ]040.
— orthocliloro-. Trans., 1072.

acids, mono-, di-, and tri-chloro-.

Trans., 1042.

ortho- and para-bromo-,
Trans., 1023.

parachloro-. Trans., 1078.

Toluenetbiosulphonic acid, reactions of,

478.

Toluic acid, meta-, parachloro-, 1201.

Toluic acid, ortho-, parabrom-, nitration

and bromination of, 1207.

Toluic acid, para-, 5 : 2-amidochloro-

para-, 172.
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Toluic acid, para-, 6 : S-atnidochloro-, 173.
2 :3-azimido-, 177.
5 : 2-bromochloro-, 173.
2 : 3-diamido-, 176.
2 : 5-diamido-, 176.

3 :5-diamido-, 177.
2 : 3-dibromo-, 175.
2 : 6-dibromo-, 175.
3 : 5-dibromo-, 176.
2 : 3-dinitro-, 176.
2 : 5-dinitro-, 176.
2 : 6-dinitro-, 177.

3 : 5-dinitro-, 177.

metachloro-, nitration

of, 173.

2 : 5-nitramido-, 177.

3 : 5-nitramido-, 178.
2 : 5-nitrobromo-, 178.

3 : 2-nitrobromo-, 175.

3 : 5-nitrobromo-, 178.

5 : 2-nitrobromo-, 174.

6 : 2-nitrobromo-, 175.
• 2 : 3-nitroeliloro-, 174.

3 : 2-nitrochloro-, 173.
5 ; 3-nitrochloro-, 174.

orthobromo-, nitration

of, 175.

orthocliloro-, nitration

of, 172.

orthonitro-, nitration of,

176.

Toluic acid, 4:1: 3-sulphamido-, 1092.

Toluic acids, dibromortho-, 1207, 1208.

nitrobromortho-, 1207.

sulphinide, 1092.

Toluidine, commercial, assay of, 925.

Toluidine, meta-, parachloro-, 1201.

Toluidine, ortho-, action of benzyl

chloride on, 48.

and furfuraldehyde, conden-

sation of, 1452.

chloro-, conversion of, into

chlorotoluene, Tbans., 1047.

conversion of, into di-

cWorotoluene, Trans., 1049.

hydrogen diaminechromium
thiocyanate, 1000.

influence of nucleal methyl

on the properties of, 1319.

Toluidine, para-, cliloro-, conversion of,

into chlorotoluene, Teans., 1058.

5 : 2-nitrobromo-, 174.

2 : 5-nitrochloro-, 172.

6 : 2-nitrochloro-, 172.

6 : 3-nitrochloro-, 173.

Toluidineazo-a-naphthol, ethyl and
methyl ethers of, 863.

Toluidinemetasulphonic acid, ortho-,

metabrom-. Trans., 1037.

Toluidines, ortho- and para-, action of

benzyl chloride on, 313.

Toluidinesulphonio acid, ortho-, Nevile

and Winther's, constitution of, Teans.,
1036.

Toluidobutyric acid, a -ortho-, 1338.
Toluidobutyric acid, a-para-, 1338.
Toluidocinnoline, para-, 1494.
Toluidoisobutyric acid, a-ortho-. 1339.
Toluidoisobutyric acid, a-para-, 1339.
Toluidoisobutyric acid, ,S-para-, 1339.
Toluidoisobutyric acids, 1339.
Toluidopropionic acid, a-para-, 1337.
Toluidopropionic acid, iS-para-, 1343.
Toluonitrile, ortho-, dibrom-, 1208.
Toluonitrile, para-, 2 : 6-dibromo-, 175.

3 : 5-dibromo-, 176.
2 : 6-dinitro-, 177.
6 : 2-nitrobromo-, 175.
5 : 2-nitrochloro-, ] 72.

6 : 3-nitrochloro-, 173.

Toluvl methyl ketone, parabi-omometa-,
338.

Toluyldithiocarbamic acids, salts of, 56.

Toluylenaldehydenitrodimfthoxybenz-
enylorthocarboxylic acid, 1249.

Toluylenediamine, ortho-, derivatives of,

709.

Toluyleneoxamide, 1208.

Toluylenephthalamidone, 1248.
Toluylxylide, ortho-, 491.

Tolyl cyanate, nitro-, 833.

isocyanide, ortho-, 1441.

para-, 1442.

methyl ketone, parabroraometa-,
1200.

parachlorometa-, 1201.
ketoxime, parabromometa-,

1201.

parachlorometa-, 1201.
orthotolylcarbamate, ortho-, 832.

To]yl-/3-alanine, para-, 1343.

Tolylazimidobenzene, amidopara-, 1322.

Tolylazoparatolylthiobiazolone, para-,

512.

Tolylazoparatolyl-<^-tliiobiazolone,para-,

512.

Tolvlazorthotolyldithiobiazolone, ortho-,

513.

Tolylazorthotolylthiobiazolone, ortho-,

513.

Tolvlbenzenemetacttrboxjlio acid, meta-,

851.

Tolylcarbamide, para-, and its deriva-

tives, 460.

Tolyldibenzylcarbamide, para-, 1083.

Tolyldifurylnaphthodihydroquinoxal-
iiie, 1476.

Tolyldimethylthiohydantotn, ortho-,

150.

TolyldimethylthiohydantoYn, para-, 150.

Tolyl-iS-dimethyl-^-thioinothylinud-

azole, I'-ortho-, 153.

ToIyl-3-dimelhyl-A«-thiomothyliinid-

azole, v-para-, 153.
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Tolyldij^benjletlioliydronaplithazonium

hydroxide, 1474.

Tolyl Jiplienylnaplitliodiliydroquinoxal-

ine, 1474.

Tolyletiedioxamethane, G03.

''J\)lyIcnedioxamic acid, 604.

Tolylenedioxamide, 603.

^J olyljuemalonainide, 600.

n'olyleneoxamide, 599.

^'olylfurfurylcarbamide, ortlio-, 43.

'Jolylfurfurylfcliiocarbamide, 43.

Tolvlglycocine, ortlio-, derivatives of,

1333.

Tolylglycocine, para-, 1335.

and its derivatives, 1335.
TolylhydantoYn, 7-para-, 828.

Tol\ Ihydrazine phosplienite, para-, 1325.
Tolvlhydrazinecamphoric acid, para-,

1481.

Tolylliydrazone, tbionylpara-, 1324.

Tolylhydrazoparatolylthiobiazolone,

para-, 512
Tolvlhydrazotolylditbiobiazolone, para-,

512.

Tolylbydroxypyrimidinecarboxylic acid,

para-, 1008.

Tolylimidocarbonyl chloride, 1441.

Tolylimidodiacetamide, ortho-, 1335.

Tolylimidodiacetic acid, para-, 1336.

diloluidide, para-, 1S36.

Tolylimidodiacetiraide, ortho-, 1335.

Tolylimidazole, r-para-, 1329.

Tolylimidazolyl methyl sulphide, 1329.

Tolylimidazolyl'/i-meroaptan, v-para-,

1328.

Tolylisoquinoline, )8-para-, 475.

a-chloro-, 474.

Tolyl-)8-methjl-a-methoxy-/i-thio-

methyliinidazole, r-ortho-, 152.

Tolyl-)8-methyl a-methoxy-/i-thio-

iiiethyliraidazole, r-para-, 152.

Tolyl-a-methylphthalimide, para-, 608.

Tolylmethylthiohydantoin, ortbo-, 150.

Tolylnaphthvlenediamine, 1476.

Tolylorthazodibenzylamine, para-. 316,
890.

Tolylorthonaphthylenediamine, para-,

and its anhydro- and thio-deriva-

tives, 1473.

Tolylorthotolylsemithiocarbazide, para-,

Trans., 1016.

Tolyloxamethane, amido-, 599.

nitro-, 601.

Tolyloxamic acid, amido-, 599, 601, 1208.
urethano-, 599, 1208.

Tolyloxamide, amido-, 602.

nitro-, 601.

Tolyloxanilide, amido-, 602.

Tolvlpai'i:»tolylseraithiocarbazide, ortho-,

TitANS., 1015.

Tolylpbenylacetonitrile, 1094.

Tolylphenylketoximes, ortho-, 490.

Tolylphenylsemithiocarbazide, 'para-,

TitANS , 1013.

Tolvlpbtbalirnide, ortho-, preparation
of, 1204.

Tolyll etrahydroketoquinazoline, para-,

1496.

Tolyltetrahydrothioquinazoline, 1496.

Tolyltbioearbazinicorthotolylbydrazide,

ortho-, 513.

Tolylthiocarbazinic paratolylhydrazide,
para-, 511.

Tolylthiocarbimide-aldehyde ammonia,
ortho-, Teans., 520.

Tolylthiohydantofn, ortho-, 150.

Tolylurethane, amido-, 600, 1203.

paramido-, 601.

paranitro-, 601.

Tomato, cooked, composition of, TfiANS.,

227.

Tourmaline, formula of, 1410.

red, from Siberia, 573.

Toxic action of blood and various

tissues, 228.

Toxic principles of Amanita pantherina,
232.

Toxicity of serum, 228.

Transpiration, 1267.

Transportation of solids in a vacuum by
the vapours of metals. 1386.

Trees, occurrence of calcium oxalate in

the bark of, 1370.

Trehalose, detection and extraction of,

545.

thermochemistry of, 764.

Triacetic acid, lactone of, preparation of

pyridine derivatives from, Tkans.,
721.

Triacetin, 289.

Triacetylglyoerol, 289.

Triammonium imidosulphonate, anhydr-
ous. Trans., 949.

— hydrated. Trans., 948.

Triargentic imidosulphonate, Trans.,
974.

Triazobenzene, physiological action of,

366.

Triazole, 735.

Triazolecarboxylic acid, 735.

Triazole-derivatives, 637.

Triazoles, nomenclature of, 889.

Tribenzyl orthothioacetate, 612.

Tribenzylcarbamide, 1083.

Tribenzyl pyridine, 1365.

Tribenzylsulplionemethylmetbane, 613.

Tribenzylsulphonepbenylmethane, 613.

Tribromhydrin, symmetrical, formation

of, 577.

Tricalcium phosphate, action of carb-

onic anydride and of ferx'ic hydroxide

on, 408.

solubility of, in solutions of

phosphoric acid, 684.
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Tricarballylic acid, dissociation constant

of, Trans., 707.

Tricinnamtetra-ureide, 57.

Tricyanides, formation of, from nitriles

and acid chlorides, 1183.

Triethoxytriphenodioxazine, 158.

Triethyl orthothioacetate, 612.

Triethylamine platinothiocyanate, 286.
Triethylgallic acid, araido-, 716.

dibromo-, 715.

nitro-, 716.
Triethylidenecinchonine, 1252.

TriethyIpyrogallol, amido-, 716.

nitro-, 716.

Triethylresorcinol, action of nitrous

acid on, 44.

Triethylsulphonemethylmethane, 154.

Trifolium, analyses of, 522.

Trihydroxyaurindicarboxylic acid, 1469.

Trihydroxybenzophenone, bromo-, 1225.

derivatives of, 1224.

nitro-derivatives of, 1225.

sodio-, 1224.

Trihydroxyglutaric acid, second inactive,

437.

Trihydroxyquinoxaline, 734.

Trihydroxystearic acids prepared from
ricinole'ic and ricinelaidic acids, stereo-

chemistry of, 1304.

Triketopentamethylene hydrate, di-

bromo-, 836.

tribromo-, 836.

trichloro-, 835.

Trimethylacetaldehyde, 39.

Trimethylacetic acid, solubilitj^ of salts

of, 581.

Trimethylallylammonium iodide, 1295.

Trimethylamine, action of capryl iodide

on, 806.

action of isoamyl iodide on, 805.

action of isobutyl iodide on, 805.

chloriodide, 1357.

ethylene bromide, 806.

iodide, 808.

hydrogen diaminechromium thio-

cyanate, 1000.

physiological action of, 366.

platinocyanate, 286.

pure, preparation of, 805.

Trimethylbenzaldehyde, 329.

Trimethylcarbinol, action of bromine
on, 809.

sodio-, 1066.

Trimethylchlorethylammonium platino-

chloride, 807.

Trimethyldiamidobenzophenone, 185.

nitrosamine of, 185.

Trimethyldiliydroquinoline, 614.

Trimethyldihydroxyethylammonium
salts, 807.

Trimethylene chlorobromide, action of

aromatic amines and amides on, 1491.

Trimethylene, constitution of, 1163,

iodide, preparation of, 1062.

Trimethylenedicarboxjlic acids, melting
points of, 1040.

Trimethylenedisulphonesulphide, 592.

di-, and hexabromo-, 593.

Trimethylenepolycarboxylic acids,

thermochemistry of, 1041.

Trimethylenetetracarboxylic acid [1, 1,

2, 2J, 1040.

Trimethylenetrisulphone, 591.

hexabromo- and tetrachloro-, 592.

Trimethylethylidenelactic acid, /3-, 38.

Trimethylfurfurylammonium iodide,

43.

Trimethylgallic acid, nitration of, 716.

Trimethylisopropylammonium iodide,

1295.

Trimethylpropylammonium iodide,1294,

Trimethylsulphine iodide, 300,
preparation of, 1422.

Trimethylthiohydantoin. 151.

Trimethyl-/i-thiomethylimidazole, f/3-,

153.

Trimethylvinylammonium salts, 806.

Triphenyl orthothioacetate, 612.

Triphenylbenzene, symmetrical svn-

thesis of, 993.

Triphenylcarbamide, thio-, 164.

Triphenylethophenazonium hydroxide,
amido-, 1109.

Triphenylguailidine picrate, 950.

Triphenyl-7-hydro'xypropylideneacet-

ethylstmide, a$B-;, 485.

Triphertyl-7-hydroxypropylideneacetic
acid, a$^-, 484.

Triphenylisotriazone, 1471.

Triphenylmetliane aod chloroform, con-

densation of, 722.

preparation of, 719.

Triphenylmethane-group, dyes of the,

187.

Triphenyl-/8-naphthylcarbamide, 167.

thio-, 165.

Triphenylpyrrolone, 1003.

Triphenylsulphonebromomethane, 611.

Triphenylsulphonechloroniethane, 611.

Triphenylsulphonemethylmethane, 612.

Triphenyltetrahydropyrazine, 634.

Triplite from South Dakota, 1406.

Trisodium imidosulphonate, Tuans.,
958.

Trisulphones, 153.

formation of, from disulphonet,

613, 850.

Trithionate, formation of, by the action

of iodine on a mixture of sulphite and
thiosulphate, Peoc, 1892, 91.

Tritolylcarbamide, para-, 1083.

TropeYnes, »//-, 891,

Tropine, 358.

action ofhypochlorous acid on, 1014.

5 t 'i
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Tropine, constitution of, 1244.
Tropine, \p; 891.

atropate, 892.

Tropyl-v/z-tropeYue, 891.

Truffles of Europe, relation between the
terfas or kames af Africa and West-
ern Asia and the, 654.

Tscheffkinite, analysis of, 23.

Tubes, block support for, 9.

Tungsten dioxide, action of nitric oxide
on, 1152.

-- electrolytic separation of gold from,
920.

—— estimation of, in rich alloys and in

steel, 539.

Tungstic acid, action of hydrogen per-

oxide, on, 944.

estimation of, 241,
Turkey-red oil, 819.

Turnips, cooked, composition of, Teaxs.,
227.

Turpentine, action of beniioic acid on,

199.

behaviour of, in mixtures of two
solvents, 1137.

constitution of, 864.

detection 6f, ih essences, 386.

reaction of, with mainganoua salts,

386.

u.

Ullmannite from Siegeri, 124.

Unsaturated aromatic compounds, ac-

tion of nitrous acid on, 1198.

Uramidotolyloxamethane, 603.

Uramidotolyloxamic acid, 602.

Uramidotolyloiamide, 603.

Uraninite, new analyses of, 283.

Uranium oxide, action of nitric oxide
on, 1152.

Uranous and thorium sulphates, iso-

morphous, 571.

Urea, cryoscopy of dilute solutions of,

1046.

excretion of, 365.

mechanism of the production of,

in the animal organism, 89.

oxalate, 1421.

Urea. See also Carbamide.
Urethanotolyloxamethane, 601.

Urethanotolyloxamic acid, 602.

Urethanotolyloxamide, 601,

Uric acid, estimation of, 546, 1032,
1133.

excretion of, 365.

formation of, from cyanacetic

acid and carbamide, 149.

formation of, from nuclein,

646..

—

;

formation of, in the blood of

znammals, 1257.

Uric acid, influence of hot baths on tli^

excretion of, from the human system,
1503.

Uric acid-group, azines of, 70.

Urine, carbonic anhydride in, 649.

detection of albumin in, 667, 928.

detection of heematoporphyrin in,

1136.

detection of quinine and phenacetin
in, 665.

estimation of creatinine in, 1135.
estimation of gallic acid in, 924. .

estimation of homogentisic acid
in, 925.—— ethereal hydrogen sulphates in,

226.

excretion of nitrogen in, 1503.
heematoporphyrin in, 649.

human, estimation of phenols in,

normdl, reducing agents in,

1504.

putrefying, carbohydrates of,

226.

in a case of phosphorus poisoning,

650.

of animals, occurrence of acetyl

derivatives in, after the ingestion of

aldehydes, 1504.

of hydrophobic rabbits, catechol

in, 1115.

phosphoric acid in, lll5.

sulphates and ethereal hydrogen
sulphates in, during diaiThoea, 1505.

volumetric estimation of peptones
in, 1264.—— volumetric estimation of sulphuric

acid in, 1377.

xanthocreatinine in the, 364.

Urohsematoporphyrin, 744.

Uvic acid, preparation of, 814.

Yacuum, transportation of solids in, by
the vapours of metals, 1386.

Valeraldehyde, 5-amido-, 1484.

Valeraldehydeaniline, 1193.

Valeric acid, dibromo-, decomposition of,

960.

Valerolactone, bromo-, 960.

hydrolysis of, 1303.

Vanadic acid, action of hydrogen per-

oxide on, 944.

Vanillenvlamidoxime, 318.

Vanillonitrile, 318.

Vanilloylcarboxylic acid, 64.

Vaporisation, heat of, of a solution, 1382.

Vapour densities, determination of,

under reduced pressure, 553.

density, determinations of, 934.

d
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Vapour pressure, apparatus for the in-

direct determination of, 679.

of aqueous solutions of cobalt
chloride, 263.

of water, 396.
• pressures of solutions, measure-

ment of, Trans., 769.

Yapour tension of homologous com-
pounds, 396.

Yapours, saturated, of various liquids

under tlie same pressure, temperatures
of, 1143.

pressure and specific volume
of, 263.

Yegetable amyloid, 803.

Yegetable marrow, cooked, composition
of, Trans., 227.

Yegetables, cooked, composition of.

Trans., 226.

estimation of pentoses in, 24-7.

Yegetation, fixation of free nitrogen
during, 1508.

influence of the nature of the soil

on, 1121.

of the vine, 908.

rain as a source of nitrogen for, 233.

Yelocities, relative, of the action of

iodine on a mixture of sulphite and
thiosulphate, Trans., 1086.

Yelocity of decomposition of diazo-

compounds by water, 768.

of reaction between alcoholic potash
and alkyl halides, 399.

in mixtures of isohydric and
non-isohydric solutions of acids, 936.

Yeratro'il, dinitro-, 180.

Yermiculites, constitution of, 125.

Vesuvian from Norway, 1403.

Vicia, analyses of, 522.

Yine, origin of the colouring matter of,

1242.

vegetation of, 908.

Yinegar, examination of, 251.

Yinyltrimelhylammoniura salts, bromo-,
807.

Yiscosity of aqueous salt solutions,

1044.

of liquids, 1143.

Yitoglycol, 746.

Yitole, 746.

Yivianite from Tamanj, 690.

Yolume, E.M.F., and temperature,
changes of, on mixing electrolytes, 930.

lag, and its bearing on molecular
constitution, 1043.

Yolumes, Gay Lussac's law of, 1271.

molecular, of dissolved substances,

1383.

of liquid and gaseous mixtures, 035.

Yolumes. See also Specific relumes,

Molecular volumes.

Yolumeter, gas-, Proc, 1891, 171.

w.

Water of the lakes of Aiguebelette,
Paladru, Nantua, anH Sylans, 1061.

Water, composition of, 1271.
estimation of dissolved substances

in, 920.

estimation of fixed and volatile

organic matter in, 921.

estimation of nitrates in, 243.
estimation of oxygen dissolved in,

98 ; Trans., 310.

expansion of, by heat, 7, 106, 1382.
extraction of the dissolved gases in,

1526.

from the Arctic Ocean, 1287.
influence of, on nitrogenous excre-

tion, 904.

influence of temperature on Griess'

reaction for nitrites in, 657.
maximum density of, 7.

mineral, at Sclafani, 25.

of Monte di Malo, 1287.-

of crystallisation, 581.

rain, ammonia in, 381, 909.

refractive power of, at different

temperatures, Trans., 293.

solubility of gases in, 107.

vapour, saturated, pressure of,

396.

Water-gas, action of, on iron, Proc,
1891, 126.

Water-generator gas, reconversion of

heat into chemical energy by produc-

tion of, 673.

Waters, mineral, alteration of chaly-

beate, 1288, 1289.

aluminium in, 1287.

at Eilsen, 796.

preservation of, 1162.

natural, colour standard for, 1527.

of the North Sea on the coasts of

Holland, 419.

subterranean, near Port-Yendres,
285.

Wax, detection of resin in, 923.

Japan, sp. gr. of, 428.

vegetable, assay of bees'-wax for,

551.

white, analysis of, 665.

Weighing, rapid, modified balance for,

270.

Weight, live-, influence of various salts

on, 647.

Wheat, growth of, in a sterile siliceous

soil, 909.

proieVds and carbohydrates in,

1119.

Willemite from New Jersey, 1411.

Wine, estimation of glycerol in, 1529.

estimation of glycerol, astringent

acids, and colouring matter in, 246.
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Wine, estimation of potato-starch sugar

in, 922.

influence of, on peptic digestion,

87.

plastered, behaviour of strontium
tartrate witli, 93.

presence of boric acid in, 93.

Wine-lees, estimation of cream of tartar

in, 1033.

Wines, decolorisation of, 543.

detection of alum in, 1523.

sweet, estimation of glycerol in,

1263.
' estimation of tartar in, 1531.

Wolfsbergite from the Harz, 124.

W^ollastonite from Perheniemi, Finland,
1407.

Wood, ketones obtained in the dry dis-

tillation of, 424.

sulphite liquor, 802.

Woollen tissue, detection of vegetable

fibre in, 667.

X.

Xanthine, presence of, in the horse's

liver, 516.

reaction of, 1534.

Xanthocreatinine in the urine, 364.

Xanthones of the naphthalene and
quinoline series, 1098.

Xylaldiplienylmaleide, para-, 482.

Xylalphthalide, pai*a-, 473.

nitro- derivatives of, 474.

Xylalphthalimidine, para-, 474.

Xylene, meta-, bromonitro-, 1437.

chloronitro-, 1437.
• oyanonitro-, 1437.

' derivatives of, 1437.

fluoro-, 968.

tluoronitro-, 1437.
iodonitro-, 1437.

Xylenediazopiperidide, nitrometa-,

1437.

Xyienedisulphonic acid, meta-, 1340.
Xylenedisulphonic acid, ortho-, 1341.

Xyienedisulphonic acids, 1340.

Xylenes, action of aluminium chloride

on, 1309.

separation of the, 1134.

Xylenesulphonic acids, meta-, Peoc,
1891, 189.

Xylidine, meta-, action of benzyl chlor-

ide on, 314.

unsymmetrical, action of

benzyl chloride on, 1320.

Xylidine, ortho-, chlor-, 1202.

Xvlidine zinc chloride, 1455.
Xylitol, 28.

constitution of, 29.

Xylitol pentanitrate, 29.

Xylose, 28.

constitution of, 29.

disappearance of the raultirotation

of, in ammoniacal solution, 1419.

gum in plants which on saccharifi-

cation yield, 380, 1371.
— optical properties of, 1420

physiological action of, 1506.

reactions of, 290.

thermochemistry of, 763.

Xylyl methyl ketone, bromopara-, 338.

3-chloro-l : 2-, 1202.

parachlorometa-, 1 : 2-,

1201.

orthotolyl ketone, 491.

Xylylic acid, niti'ometa-, 1437.

Xylylfurfurylcarbamide, meta-, 43.

Xylylfurfurylthiocarbamide, meta-, 43.

Xylylimidazole, v-meta-, 1330.

Xylvlimidazolyl-/i-mercaptan, v-meta-,

1329.

Xylylimidazolyl-;it-methyl sulphide, v-

meta-, 1330.

Xylylraethylthiohydantoin [1:3: 4-],

150.

Xylylphenylketoximes, 490, 491.

Xyljlphenylpropionic acid, 849.

Xylylphthalimidine, para-, 474.

Y.

Yeast, hvdrolytic functions of, Teans.,

593, 926.

velocity of the hydrolytic action

of, Trans., 928.

purification of, 905.

Yeast-cells, effects of varying environ-

ment on, Trans., 369.

Yolk of eggs, estimation of fat in, 1134.

Yttrium earth, 1400.

Ze'in, 749.

Zinc, action of chlorine and of bromine

on, 118.

action of nitric acid on, 1279.

action of, on chromic fluoride, 20.

ammonionitrosonaphtholsulphon-

ate, 346.

and manganese, separation of, 385.

bromide, boiling point of, 680.

chloride, boiling point of, 680.

cyanide, formation of, from zinc

dust, 1164.

estimation of, 1129.

estimation of, by the ferrocyanide

process, 915.

fluorovanadite, 788.
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Zinc, fluoroxyhypovanadate, 787.

fluoroxyvanadate, 787.

hydvosulphide, Trans., 130.

lead, and silver, separation of, in

galena and blende, 1378.

lowering of tiie freezing point of

bismuth by. Trans., 893.

lowering of the freezing point of

cadmium by. Trans., 899.

lowering of the freezing point of

lead by. Trans., 905.

mercuric cyanide, Trans., 666.

thiocyanate, 10.

Zinc nitrates, basic, 1156.

orthoborate, 404,

oxide, action of hydrogen peroxide

on, 1278
separation of manganese from,

537.

sulphate, crystallised anhvdrou*,
941.

volumetric estimation of, 534.

Zirconium chloride, preparation of, from
zircons, 412.

Zo^site from Orenburg, 690.



ERRATA.

Vol. LX (Abstr., 1891).
Page Line

539 10* for '* 0-1972 " read " 0-8972.'*

98











fiixum^ SECT. i».AK 1 a igjrj

QD
1
C6

V.62
cop. 3

Physical fk

Applied Sci.

Senail

Chemical Society, London
Journal

PLEASE DO NOT REMOVE

CARDS OR SLIPS FROM THIS POCKET

UNIVERSITY OF TORONTO LIBRARY

STORAGE




